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SAFETY NOTICE
Proper service and repair procedures are vital to the safe, reliable operation of all motor vehicles, as
well as the personal safety of those performing repairs. This book outlines procedures for servicing
and repairing vehicles using safe, effective methods. The procedures contain many NOTES, CAU-
TIONS and WARNINGS which should be followed along with standard safety procedures to eliminate
the possibility of personal injury or improper service which could damage the vehicle or compromise
its safety.

It is important to note that repair procedures and techniques, tools and parts for servicing motor
vehicles, as well as the skill and experience of the individual performing the work vary widley. It is not
possible to anticipate all of the conceivable ways or conditions under which vehicles may be serviced,
or to provide cautions as to all of the possible hazards that may result. Standard and accepted safety
precautions and equipment should be used during cutting, grinding, chiseling, prying, or any other
process that can cause material removal or projectiles

Some procedures require the use of tools specially designed for a specific purpose. Before substi-
tuting another tool or procedure, you must be completly satisfied that neither your personal safety, nor
the performance of the the vehicle will be endangered.

Although the information in this guide is based on industry sources and is as complete as possible at
the time of publication, the possibility exists that the manufacturer made later changes which could not
be included here. While striving for total accuracy, Chilton Book Company cannot assume responsibil-
ity for any errors, changes, or omissions that may occur in the compilation of this data.

PART NUMBERS
Part numbers listed in this reference are not recommendations by Chilton for any product by brand
name. They are references that can be used with interchange manuals and aftermarket supplier cata-
logs to locate each brand supplier's discrete part number.

SPECIAL TOOLS
Special tools are recommended by the vehicle manufacturer to perform their specific job. Use has
been kept to a minimum, but where absolutely necessary, they are referred to in the text by the part
number of the tool manufacturer. These tools can be purchased, under the appropriate part number,
from Service Tool Division, Kent-Moore Corporation, 29784 Little Mac, Roseville, Ml 48066-2298, or an
equivalent tool can be purchased locally from a tool supplier or parts outlet. Before substituting any
tool for the one recommended, read the SAFETY NOTICE at the top of this page. |
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General Information
and Maintenance

1
HOW TO USE THIS BOOK

Chilton’s Repair Manual for the 1982-90 Fire-
bird is intended to help you learn more about
the inner workings of your automobile and save
you money on its upkeep. Chapters 1 and 2 will
probably be the most frequently used in the
book. The first chapter contains all the infor-
mation that may be required at a moment’s
notice. Aside from giving the location of various
serial numbers and the proper towing instruc-
tions, it also contains all the information on
basic day-to-day maintenance that you will
need to ensure good performance and long com-
ponent life. Chapter 2 contains the necessary
tune-up procedures to assist you not only in
keeping the engine running properly and at
peak performance levels, but also in restoring
some of the more delicate components to oper-
ating condition in the event of a failure

The remaining chapters cover repairs (rather
than maintenance) for various portions of your
car, with each chapter covering either one sepa-
rate system or two related systems. The appen-
dix then lists general information which may
be useful in rebuilding the engine or perform-
ing some other operation on any car.

In general, there are 3 things a proficient me-
chanic has which must be allowed for when a
non-professional does work on his/her car.
These are:

1. A sound knowledge of the construction
of the parts he is working with; their order of
assembly, etc.

2. A knowledge ofpotentially hazardous sit-
uations; particularly how to prevent them.

3. Manual dexterity.
This book provides step-by-step instructions

and illustrations whenever possible. Use them
carefully and wisely — don’t just jump head-
long into disassembly. When there is doubt
about being able to readily reassemble some-

thing, make a careful drawing of the compo-
nent before taking it apart. Assembly always -

looks simple when everything is still assem-
bled. *

“CAUTIONS,” “WARNINGS” and
“NOTES” will be provided where appropriate
to help prevent you from injuring yourself or
damaging your car. Consequently, you should
always read through the entire procedure
before beginning the work so as to familiarize
yourself with any special problems which may
occur during the given procedure. Since no
number of warnings could cover every possible
situation, you should work slowly and try to en-
vision what is going to happen in each opera-
tion ahead of time.

When it comes to tightening things, there is
generally a slim area between too loose to prop-
erly seal or resist vibration and so tight as to
risk damage or warping. When dealing with
major engine parts, or with any aluminum com-
ponent, it pays to buy a torque wrench and go
by the recommended figures.

When reference is made in this book to the
“right side” or the “left side” of the car, it
should be understood that the positions are
always to be viewed from the front seat. This
means that the left side of the car is the driver’s
side and the right side is the passenger’s side.
This will hold true throughout the book, regard-
less of how you might be looking at the car at
the time.

We have attempted to eliminate the use of spe-
cial tools whenever possible, substituting more
readily available hand tools. However, in some
cases, the special tools are necessary. These
tools can usually be purchased from your local
Pontiac dealer or from an automotive parts
store.

Always be conscious of the need for safety in
your work. Never get under a car unless it is
firmly supported by jack stands or ramps.



2 GENERAL INFORMATION AND MAINTENANCE

Never smoke near, or allow flame to get near
the battery or the fuel system. Keep your cloth-
ing, hands and hair clear of the fan and pulleys
when working near the engine if it is running.
Most importantly, try to be patient, even in the
midst of an argument with a stubborn bolt;
reaching for the largest hammer in the garage
is usually a cause for later regret and more ex-
tensive repair. As you gain confidence and ex-
perience, working on your car will become a
source of pride and satisfaction.

TOOLS AND EQUIPMENT
It would be impossible to catalog each and

every tool that you may need to perform all the
operations included in this book. It would also
not be wise for the amateur to rush out and buy
and expensive set of tools on the theory that he
may need one of them at some time. The best
approach is to proceed slowly, gathering to-
gether a good quality set of those tools that are
used most frequently. Don’t be misled by the
low cost of bargain tools. It is far better to
spend a little more for quality, name brand
tools. Forged wrenches, 6- or 12- point sockets
and fine-toothed ratchets are by far preferable
to their less expensive counterparts. As any
good mechanic can tell you, there are few worse
experiences than trying to work on a car or
truck with bad tools. Your monetary savings
will be far outweighed by frustration and man-
gled knuckles.

Begin accumulating those tools that are used
most frequently; those associated with routine
maintenance and tune-up. In addition to the
normal assortment of screwdrivers and pliers,
you should have the following tools for routine
maintenance jobs:

1. SAE and Metric wrenches, sockets and
combination open end/box end wrenches.

2. Jackstands for support;
3. Qil3 filter wrench;
4. Oil filler spout or funnel;
5. Grease gun — for chassis lubrication;
6. Hydrometer — for checking the battery;
7. Alow flat pan for draining oil;
8. Lots of rags for wiping up the inevitable

mess.
In addition to these items there are several

others which are not absolutely necessary, but
handy to have around. These include a transmis-
gion funnel and filler tube, a drop light on a
long cord, an adjustable wrench and a pair of
slip joint pliers.

A more advanced set of tools, suitable for
tune-up work, can be drawn up easily. While
the tools are slightly more sophisticated, they
need not be outrageously expensive. The key to

these purchases is to make them with an eye
toward adaptability and wide range. A basic list
of tune-up tools could include:

1. Tachometer/dwell meter;
2. park plug gauge and gapping tool;
3. Feeler gauges for valve adjustment;
4. Timing light.

A tachometer/dwell meter will ensure accu-
rate tune-up work. The choice of a timing light
should be made carefully. A light which works
on the DC current supplied by the car battery
is the best choice; it should have a xenon tube
for brightness. Since all models have an elec-
tronic ignition system, the timing light should
have an inductive pickup which clamps around
the No. 1 spark plug cable (the timing light il-
lustrated has one of these pickups).

In addition to these basic tools, there are sev-
eral other tools and gauges which, though not
particularly necessary for basic tune-up work,
you may find to be quite useful. These include:

1. A compression gauge. The screw-in type
is slower to use but eliminates the possibility of
a faulty reading due to escaping pressure;

2. A manifold vacuum gauge;
3. A test light;
4. A combination volt/ohmmeter;
5. An induction meter, used to determine

whether or not there is current flowing
through a wire. This is an extremely helpful
tool for electrical troubleshooting.

Finally, you will find a torque wrench neces-
sary for all but the most basic of work. The
beam-type models are perfectly adequate. The
click-type (breakaway) torque wrenches are
more accurate, but are also much more expen-
sive and must be periodically recalibrated.

NOTE: Special tools are occasionally neces-
sary to perform a specific job or are recom-
mended to make a job easier. Their use has
been kept to a minimum. When a special tool
is indicated, it will be referred to by manufac-
turer’s part number, and, where possible, an
illustration of the tool may be used. A list of
fool manufacturers and their addresses fol-

ws:
Service Tool Division Kent-Moore Cor-

poration 1501 South Jackson St.
Jackson, MI. 439203

HISTORY
After the introduction of the Ford Mustang

and its immediate rise to popularity, Pontiac
was quick to introduce its own “pony” or per-
sonal sports car, the Firebird was General
Motors’ entry into a burgeoning market. Cus-
tomers could literally order blank “build” their

‘

|

4
&

-

a

|



GENERAL INFORMATION AND MAINTENANCE 3

FROM TOP: BATTERY
TERMINAL TOOL;
FEELER GAUGES;

SEe0800080
¥ , 00  0 0 

OIL SPOUT. FILTER

(D=== & =
a@—3D ALLEN WRENCHES

BEAM-TYPE TORQUE WRENCH

DOWELL TACHOMETER

DWELL/TACHOMETER

1° 7

p
a

=H J }COMPRESSION GAUGE

TIMING LIGHT

You need only a basic assortment of hand tools and test instruments for most maintenance and repair jobs.

’

A
R

 
[=

 
LF

 W
a



4 GENERAL INFORMATION AND MAINTENANCE

Firebird from a long option list. Choices ranged
from 3-speed economy models to 400 cubic inch
Ram Air, 4-speed supercars, GT and luxury out-
fits were available for the ordering by checking
off the right blocks on the order blank.

1967 through 1969 were years of detail re-
finement. Firebirds were available as 2-door
coupes and convertibles. A long wait for the
new model proved worthwhile when, in 1970,
the redesigned Firebird was introduced. The
new body shell, shared with the Camaro, was a
departure from preceding models and had a Eu-
ropean GT flavor. The convertible Firebird was
dropped in 1970 along with the overhead cam
6-cylinder engine. Body styles were limited to
the 2-door coupe, while the conventional OHV
6-cylinder replaced the cammer. Despite
rumors of its demise due to receding sales, the
burden of emission and safety standards, the
Firebird continues to be a stylish alternative to
mundane transportation.

The 1982 and later Firebird is a completely
redesigned body style. It has shed a few hun-
dred excess pounds thereby becoming more
fuel efficient than previous models. This new
body style has greatly enhanced Firebirds
appeal to buyers of all ages.

The early (1982-85) Firebird is equipped
with a 2.5L L4 throttle body injected or carbu-
reted engine, 2.8L V6 injected or carbureted en-
gine and the 5.0L V8 injected or carbureted
engine. The 5.7L V8 MFI (multi-port fuel injec-
tion) became an option in the 1987 model year.
The 2.5L and 2.8L engines have discontinued
being replaced by the 3.1L V6 MFI engine. In
1989, 1500 20th anniversary Trans Ams were
produced with a 3.8L V6 Turbo engine. The spe-
cial edition engine developed 245 horsepower at

340 ft. Ibs. torque.

SERVICING YOUR CAR SAFELY
It is virtually impossible to anticipate all of

the hazards involved with automotive mainte-
nance and service, but care and common sense
will prevent most accidents.

The rules of safety for mechanics range from
“don’t smoke around gasoline,” to “use the
proper tool for the job.” The trick to avoidinju-
ries is to develop safe work habits and take
every possible precaution.

Do’s
* Do keep a fire extinguisher and first aid kit

within easy reach.

\=( s re : \

FpIN  (2[ =

Always support the car securely with jackstands;
hever use cinder blocks or tire changing jacks.

« Do wear safety glasses or goggles when cut-
ting, drilling, grinding or prying, even if you
have 20/20 vision. If you wear glasses for the
sake of vision, they should be made of hardened
glass that can serve also as safety glasses, or
wear safety goggles over your regular glasses.

* Do shield your eyes whenever you work
around the battery. Batteries contain sulphuric
acid. In case of contact with the eyes or skin,
flush the area with water or a mixture of water
and baking soda and get medical attention im-
mediately.

*» Do use safety stands for any undercar serv-
ice. Jacks are for raising vehicles, safety stands
are for making sure the vehicle stays raised
until you want to come down. Whenever the car
is raised, block the wheels remaining on the
ground and set the parking brake.

* Do use adequate ventilation when working
with any chemicals or hazardous materials.
Like carbon monoxide, the asbestos dust result-
ing from brake lining wear can be poisonous in
sufficient quantities.

* Do disconnect the negative battery cable
when working on the electrical system. The sec-
ondary ignition system can contain up to
40,000 volts.

* Do follow manufacturer’s directions when-
ever working with potentially hazardous mate-
rials. Both brake fluid and antifreeze are poi-
sonous if taken internally.

* Do properly maintain your tools. Loose
hammerheads, mushroomed punches and chis-
els, frayed or poorly grounded electrical cords,
excessively worn screwdrivers, spread
wrenches (open end), cracked sockets, slipping
ratchets, or faulty droplight sockets can cause
accidents.

* Do use the proper size and type of tool for
the job being done.
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GENERAL INFORMATION AND MAINTENANCE 5

* Do when possible, pull on a wrench handle
rather than push on it, and adjust your stance
to prevent a fall.

* Do be sure that adjustable wrenches are
tightly closed on the nut or bolt and pulled so
that the face is on the side of the fixed jaw.

* Do select a wrench or socket that fits the
nut or bolt. The wrench or socket should sit
straight, not cocked.

* Do strike squarely with a hammer; avoid
glancing blows.

* Do set the parking brake and block the
drive wheels if the work requires the engine run-
ning.

Don’ts
» Don’t run an engine in a garage or any-

where else without proper ventilation -—
EVER! Carbon monoxide is poisonous; it takes
a long time to leave the human body and you
can build up a deadly supply of it in your
system by simply breathingin a little every day.
You may not realize you are slowly poisoning
yourself. Always use power vents, windows,
fans or open the garage doors.

» Don’t work around moving parts while
wearing a necktie or other loose clothing. Short
sleeves are much safer than long, loose sleeves;
hard-toed shoes with neoprene soles protect
your toes and give a better grip on slippery sur-
faces. Jewelry such as watches, fancy belt buck-
les, beads or body adornment of any kind is not
safe working around a car. Long hair should be
hidden under a hat or cap.

Don’t use pockets for toolboxes. A fall or
bump can drive a screwdriver deep into your
body. Even a wiping cloth hanging from the
back pocket can wrap around a spinning shaft
or fan.

« Don’t smoke when working around gaso-
line, cleaning solvent or other flammable mate-
rial.

+ Don’t smoke when working around the bat-
tery. When the battery is being charged, it gives
off explosive hydrogen gas.

« Don’t use gasoline to wash your hands;
there are excellent soaps available. Gasoline
may contain lead, and lead can enter the body
through a cut, accumulating in the body until
you are very ill. Gasoline also removes all the
natural oils from the skin so that bone dry
hands will suck up oil and grease.

» Don't service the air conditioning system
unless you are equipped with the necessary
tools and training. The refrigerant, R-12 is ex-
tremely cold when compressed, and when re-
leased into the air will instantly freeze any sur-
face it contacts, including your eyes. Although
the refrigerant is normally non-toxic, R-12 be-

comes a deadly poisonous gas in the presence of
an open flame. One good whiff of the vapors
from burning refrigerant can be fatal.

SERIAL NUMBER
IDENTIFICATION
Vehicle Serial Number

The vehicle identification number (VIN) is
stamped on a plate located on the top left hand
side (driver’s side) of the instrument panel so

BODY TFL

DIVISION — — BODY STYLE

TIME BUILD CODE— — ABEZMOLY FLANT

MODEL FEAR— ~ UNIT NUMAER

J E i =

( iD}_OTIC_IYieitis9l_IGl_(B0[06]018)_|
[aly]|slelmh l TEREclolulelr| | |

o Tse als cleisi TIE 11
THR RR ERE

nae HIER,

TU IEE  Ap[ FEL\ Bi L l  Wit 1]! ! J)

LOWER coon  — VINYL o r

LOWER SODT | L_ v in ry  vor COLOR
TEE COMBIHATION.  — PAINT TYPE

i oe  COLOR — ROOF OPIN ION

“ 5  MIDDLE BODY ON “A  FOR ACCENT — UFFER BODY

SEAT OPT ION — UPPER COLON

Body Identification Plate — 1983 and later

A ((161APBTHXCN123456 3 0 |
TYPICAL VIN .

Series
Division ¥ STE

TIE BUND ASSEMLY PLANT silNUMBER

i ]  f a  i r  REAL  UX 000000!
one WOE!  1 /51  147 5A :SEA OPTI tre SET

a ) C.  le)

wo _ JOUR LES EEL RE  . . '

TT  aang 06 [ 8  wl I IRE)

LOWER BODY COLOR: INT TYPE
S00F OPTION ACCENT COLOR

S00Y COLOR OF FABRIC TOF

Body Identification Plate — 1982
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1G62AWSB87HE6CL I1234586

PLANT SEQUENCE NUMBER
NATION OF ORIGIN
1. USA
2. CANADA

PLANT CODE

MANUFACTURER
PLANTL MOTORSG GENERA cope | PLANT

L Van Nuys ,  CAND TYPEMAKE AND N Norwood, OM2 PONTIAC

RESTRAINT SYSTEM CHECK DIGIT
A. Non Passive i

B. Passive/ Automstic Belts
€. Passive/Infistable Restraint [MODEL YEAR

| c 1982

SERIES CODE

SALES * ENGINE CODE
80DY VIN VEHICLE ]

SERIES | CODE ENGINE ENGINE ENGINE (CARB. MANU SALES
CODE [DISPLACEMENT TYPE TYPE | FACTURER | OPTIONF $s Firebird

F w T/A 1 281 173CiD V-r w UE 6 2] 1 LC

2 251  151 CID L4 EFI 2 Lae

BODY STYLE H S0L 305CID ve 4 lor® LGa

STYLE 7 50L 305CID ve EFI 1 Lus
VIN BODY STYLE

CODE 1 Produced by GM — Chaveolet Motor Division
2 Produced by GM ~ Pontiac Motor Division

a7 2-Door Hardtop Coupe * GM of Cansda

Vehicle Identification Numbers Codes — 1982

that i can be seen by looking through the wind- Engine
shield

A body identification tag is attached to the The 4-cylinder engine VIN code is stamped
vehicle on the center of the radiator tie. This on a pad at the right front of the cylinder block
tag contains important information about the below the cylinder head. The V6 engine VIN
body, interior, paint and exterior. Refer to this
tag when ordering paint and body parts.

TCCpy
| |

1. VIN code
1. VIN code 2. Optional VIN code

. 2.3L L4 engine VIN code location 2.8L V6 engine VIN code location
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GENERAL INFORMATION AND MAINTENANCE 7

C. VIN code
D. VIN derivative

3.1L V6 engine VIN code location

D. Engine verification label
5.0L and 5.7L V8 engine VIN code location

A. Ratio, part number tag
B. Label
C. Limited slip tag

Borg Warner 7.75 rear axle identification

1

1. VIN code

1989 3.8L Turbo engine VIN code location

code is stamped on a pad at the left front of the
cylinder block below the cylinder head. V8
engine VIN codes are on the block directly in
front of the right cylinder head.

Transmission Serial Number
A transmission serial number is stamped on

each transmission. The location of the transmis-
sion serial number on each transmission is
shown in the illustration.

Rear Axle
Rear axle ratio, differential type, manufac-

turer and build date information are stamped
on the right axle tube or on a tag at the rear
cover. Refer to the illustration for details.

A. VIN derivative location
B. VIN derivative optional location

CEES imi 0

Manual transmission VIN location
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16  2AWS87THG6FL12345°6
- » - —

— 1 I ANATION OF ORIGIN PLANT SEQUENCE NUMB

PLANT CODE
1. USA
2. CANADA

GM PLANT CODES
MANUFACTURER (V .LN .  POSIT ION #11 )

G GENERAL MOTORS LAKEWOOD
1 VAN NUYS

MAKE AND TYPE [7 eh
N NO

2. PONTIAC Sa ame— l r  PONTIAC  MOTOR
Xx FAIRFAX
1 OSHAWA

RESTRAINT SYSTEM 2 ST THERESE
A. Non Pensive
8 Prmive/Autometic Belty [ l r
C.  Pamive/intisteble A

SERIES CODE Y
[MooeL YEAR

SERIES/MODEL TABLE
{V .LN ,  POSIT ION #85) 8g 1981

' 1982
ISERIES | MODEL PONTIAC 0 1583

POS #5 p 1984
A “ 68000 STE > F 1988A a 6000 LE 1988A (4 6000 a
8 L Parisienne H 1987
8 T Parisienne Brougham J "ner s Firebird e f i  CHECK DIGIT [4 19089

F w Trene Am L 1990
F x Firebird SE
a J Grand Prin
a x Grand Prix LE
a N Bonneville
[ 4 G.P. Brougham
[} An Bonneville Brougham
aq $ Bonneville LE
J 8 Sunbird ENGINE CODES
J [4 Sunbird LE (V.1.N, POSITION #3)
J [+] Sunbird SE
~ € Grand Am V .LN ,  n ro  ena. | CARBURETION | DISPL. MEG,
N v Grand Am LE CODE| CODH TYPE (LITRES]| D IV IS ION
[ 4 E Flero Coupe
4 F Fiero SE Coupe A LDS ve 28BL 3.8 BUICK
4 G Flero GT Coupe C L17 | 14 28BL 1.6 CHEV,
r M Flero Sport Coupe —-  | F LBs | v8  EFI 5.0 CHEV,
T L 1000 [] L69 ve 48BL £0 CHEV,

BODY TYPES H LG4 | v8 488L 5.0 CHEV.
(V.LN. POSITIONS #6 & #7) J LAS | La EF) TURBO]  1.8 PONT.

L LN? | ve EF)  3.0 BUICK
CODE DESCRIPTION wet  N LF9 v8 DIESEL 5.7 OLDS,

R LARS | Ls EF) 2.5 PONT,
08  Coupe—2 Doo r  Ha tchback  T LT?  ve OIESEL 4,3 OLDS.

[7] L68 L4 EFI 2.5 PONT.
19 Seden--4 Doar 8 Window Notchback X LE2 v6 28BL 2.8 CHEV.

Ww LBS | ve EF)  2.8 CHEV,
” Coupe—2 Door Notchback

36  Stat ion  Wagon—4 Door J Sest 0 LMB | La EF) 1.8 PONT,
U Coupe—2  Door No tchback  Specie) 2 LQ9 | La EF) 2.5 PONT.

| & | les | ve EF) 28  CHEV.|
Z Le4 | ve EF)  4.3 CHEV,

67 Coupe—2 Door Canvergible —
68 Sedan—4 Doo r  4 W indow Hate  hbeck 9 Lda ve EF)  2.8 CHEV.

9 Seden—4 Door  4 W indow Notchback
7? Coupe—2  Door  Hatchback

a7 Coupe—2 Door Spart

Vehicle identification Number Codes — 1983 and later

ROUTINE MAINTENANCE

Air Cleaner
The air cleaner has a dual purpose. It not

only filters the air going to the carburetor, but
also acts as a flame arrester if the engine
ghould backfire through the carburetor. If an

engine maintenance procedure requires the tem-
porary removal of the air cleaner, remove it;
otherwise, never run the engine without it. Op-
erating a car without its air cleaner results in
some throaty sounds from the carburetor
giving the impression of increased power but
will only cause trouble. Unfiltered air to the car-
buretor will eventually result in a dirty, ineffi-
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THM 200 AND THM 2004R 10 TAG LOCATION
THM 200 AND THM 200 4R VIN LOCATION )
THM 200 AND THM 200 4R VIN OPTIONAL LOCATIONS
THM 250C 1 0 STAMP LOCATION
THM 250C VIN LOCATIONo

O
n

m
o

O

TYMCAL TRANSMISSION - tO LOCATIONS

THM 350C STAMPED | 0 LOCATION
THM 150C VIN LOCATION
THM 150C OPTIONAL VIN LOCATIONS
THM 200 Ra STAMPED 1 0 LOCATION
THM 700 R4 VIN LOCATIONB

E
"

TRANSMISSION NAMEPLATE
YPSILANTI PLANT, MICHIGAN

THM 200 THM 200C

P Z
 83PZsewe2 |

83 = MODEL YEAR
PZ = MODEL

06992 = SERIAL NO

TRANSMISSION IDENTIFICATION
TNM J00R4 - TOLEDO PLANT, ONIO

9 TA Y 3 M 72 +]

9 = MODEL YEAR

TA = MODEL
v¥ = TOLEDO

= YEAR

M = MONTH

12 = DAY

D = SH IFT(D = DAY N = NIGHT)

Transmission VIN location

cient carburetor and engine. A dirty carburetor
increases the chances of carburetor backfire
and, without the protection of an air cleaner,
fire becomes a probable danger. The air cleaner
assembly consists of the air cleaner itself,
which is the large metal container that fits over
the carburetor, the paper element, and the
crankcase breather element. The air cleaner el-
ement should be replaced at 30,000 mile inter-
vals. Inspections and replacements should be
more frequent if the car is operatedin  a dirty,
dusty environment. When inspecting the ele-
ment, look for dust leaks, holes or an overly
dirty appearance. If the element is excessively Remove and discard the old filter
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[EEE
FRONT VIEW

8]
8AB K
123  2

0]

REAR VIEW

A. Axle cover E. Shift
B. Axle code F. Limited slip tag
C. Manufacturer G. Axle code tag
D. Day built

Standard rear axle identification

dirty, it may cause a reduction in clean air
intake. If air has trouble getting through a
dirty element, the carburetor fuel mixture will
become richer (more gas, less air), the idle will
be rougher, and the exhaust smoke will be no-
ticeably black. To check the effectiveness of
your paper element, remove the air cleaner as-
sembly and, if the idle increases, then the ele-
ment is restricting airflow and should be re-
placed.
REMOVAL AND INSTALLATION

Remove the wing nut on top of the air
cleaner assembly and remove the cover and
filter. Port fuel injected vehicles have a remote
filter. Remove the air intake hose, cover and

ter.

Fuel Filter
REMOVAL AND INSTALLATION
Carbureted Engines

1. Disconnect the negative (-) battery cable.
2. Release the fuel system pressure.

Loosen the fuel filler cap to relieve vapor and
do not tighten.

3. Clean the fuel feed pipe at the carburetor
before disconnecting.

4. Using care, disconnect the fuel feed pipe
from the filter and drain the fuel into a suitable
container. Use a large wrench to hold the inlet
nut before attempting to remove the fuel feed
pipe.

5. Remove the fuel inlet nut, gasket, filter
and spring from the carburetor.

To install:
1. Replace the fuel filter and gasket.
2. Install the filter into the inlet nut, gasket

l bs .  (27 Nm).

LTER (WITH
\ CHECK VALVE)

GASKET

FUEL INLET
NUT

Fuel filter — carbureted engines

and ‘spring and tighten the inlet nut to 20 ft.

3. Install the fuel pipe. :
4. Using a backup wrench so the inlet nut ¢

will not turn, torque the fittings to 20 ft. Ibs.
(27 Nm). x

5. Tighten the filler cap and connect the neg-  }
ative battery cable. ;

Throttle Body Injection
1. Disconnect the negative (=) battery cable.
2. Release the fuel system pressure.
a. Loosen the fuel filler cap to relieve

vapor and do not tighten.
b. The internal constant bleed feature re-

lieves pump pressure when the engine is
turned OFF. Therefore, no further action is
needed.
3. Raise the vehicle and support with Jack-

stands, except 2.5L engine. The 2.5L L4
engine’s filter is located in the engine compart-
ment.

4. Clean both fuel feed pipes at the inline
filter before disconnecting.
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FUEL FEED PIPE

FUEL FEED PIPE

REAR CROSSMEMBER

FUEL FILTER

Fuel filter — EF] engines {
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FUEL FILTER
UNSCREWS

Removing the fuel filter retainer

5. Using care, disconnect the fuel feed pipe
and rear pipe from the filter and drain the fuel
into a suitable container.

6. Remove the filter bracket screw and slide
the filter out of the bracket.

To install;
1. Replace the fuelpipe O-rings if damaged.
2. Install the filter into the bracket and

tighten the bracket screw.
3. Install the two fuel pipes with the filter

in the proper direction.
4. Using a backup wrench so the filter will

not turn, torque the fittings to 20 ft. lbs. (27
Nm).

5.  Lower the vehicle, tighten the filler cap
and connect the negative battery cable.

Port Fuel Injection
1. Disconnect the negative (-) battery cable.
2. Release the fuel system pressure.

a. Loosen the fuel filler cap to relieve
vapor and do not tighten.

The fuel filter is located behind the large fuel line
inlet nut on the carburetor -

GASKET
install the new filter and spring. Certain early
models use a bronze filter element but most are
made of paper

b. Connect Fuel Pressure gauge J-34730-
1 or equivalent to the fuel pressure valve.
Wrap a shop towel around the fitting while
connecting the gauge.

c. Install a bleed hose into a suitable con-
tainer and open the valve to bleed system pres-
sure.
3. Raise the vehicle and support with Jack-

stands.
4. Clean both fuel feed pipes at the inline

filter before disconnecting.
5. Using care, disconnect the fuel feed pipe

and rear pipe from the filter and drain the fuel
into a suitable container.

6. Remove the filter bracket screw and slide
the filter out of the bracket.

To install:
1. Replace the fuel pipe O-rings if damaged.
2. Install the filter into the bracket and

tighten the bracket screw.
3. Install the two fuel pipes with the filter

FUEL RETURN i
PIPE

In TINT :

a
: Sd  FUEL FEED »

»0"  RING [EINTYT PIPE ~0] A ®.

¢ RETAINING
Fry BRACKET

Fuel filter — 2.5L. TBI engine
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in the proper direction.
4. Using a backup wrench so the filter will

not turn, torque the fittings to 20 ft. Ibs. (27
Nm).

5. Lower the vehicle, tighten the filler cap
and connect the negative battery cable.

Positive Crankcase Ventilation
(PCV)

The crankcase ventilation system (PCV)
must be operating correctly to provide com-
plete scavenging of the crankcase vapors. Fresh
air is supplied to the crankcase from the air
filter, mixed with the internal exhaust gases,
passed through the PCV valve and into the
intake manifold.

The PCV valve meters the flow at a rate de-
pending upon the manifold vacuum. If the man-
ifold vacuum is high, the PCV restricts the flow
to the intake manifold. If abnormal, operating
conditions occur, excessive amounts of internal

- exhaust gases back flow through the crankcase
&>  CLEAN AIR

—= VOLATILE OIL FUMES

---+ MIXTURE OF AIR AND FUMES

Positive Crankcase Ventilation (PCV) System

FILTER PACK

FILTER RETAINER

AIR CLEANER
SHELL REF.)

RETAINER
CLIP

ELBow

Check the small crankcase breather

vent tube into the air filter to be burned by
normal combustion.

If the engine is idling roughly, a quick check
of the PCV valve can be made. While the engine
is idling, pull the PCV valve from the valve
cover, place your thumb over the end of the

| PCV valve and check for vacuum. I f  no vacuumPCV valve — 3.8L Turbo exists, check for a plugged PCV valve, manifold

INTAKE
VANIFORD
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|
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port, hoses or deteriorated hoses. Turn the
engine “OFF”, remove the PCV valve and
shake it. Listen for the rattle of the check
needle inside the valve. If  it does not rattle, re-
place the valve.

The PCV system should be checked at every
oil change and serviced every 30,000 miles.

NOTE: Never operate an engine without a
PCV valve or a ventilation system, for it can
become damaged.

Evaporative Emission Control
System (EEC)

To limit gasoline vapor discharge into the air
this system is designed to trap fuel vapors,
which normally escape from the fuel tank and
carburetor. Vapor arrest is accomplished
through the use of the charcoal canister. This
canister absorbs fuel vapors and stores them
until they can be removed to be burned in the
engine. Removal of the vapors from the canis-
ter to the engine is accomplished by a carbu-
retor, throttle body assembly or solenoid oper-
ated bowl vent. In addition to the carburetor
modifications and the canister, the fuel tank re-
quires a non-vented gas cap. The domed fuel
tank positions a vent high enough above the
fuel to keep the vent pipe in the vapor at all
times. The single vent pipe is routed directly to
the canister. From the canister, the vapors are
routed to the PCV system, where they will be
burned during normal combustioh.

CANISTER ASSEMBLY

[ LE  A (A  CTEAEH SPREAD A
. . = AN : “ a
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PORT “H”
TO PORT "T%

TO CANISTER

CANISTER
CONTROL VALVE

CARB 7

TVS-CANISTER
(ENGINE)

EEC System; V8 engine (other similar)

FILTER REPLACEMENT
1. Tag and disconnect all hoses connected

to the charcoal canister.
2. Loosen the retaining clamps and then lift

out the canister.
3. Grasp the filter in the bottom of the can-

ister with your fingers and pull it out. Replace
it with a new one.

4. Installation of the remaining compo-
nents is in the reverse order of removal.

NOTE: Some models do not have replacea-
ble filters.

FUNCTIONAL TEST
Canister Purge Valve

1. Apply a short length of hose to the lower
tube of the purge valve and attempt to blow
through the hose. Little or no air should pass
through into the canister.

2. With a hand vacuum pump, apply 15 in.
Hg (51 kPa) of vacuum through the control
valve tube (upper tube). The diaphragm should
hold vacuum for at least 20 seconds, if not the
canister has to be replaced. 2

Fuel Tank Pressure Control Valve

1. Apply 15 Hg (51 kPa) of vacuum to the
control vacuum tube. The diaphragm should
hold vacuum for at least 20 seconds. I f  it does .
not, the diaphragm is leaking and the valve
must be replaced. :

2. With the vacuum applied to the control
vacuum tube, apply a short hose to the valves
tank tube side and blow into the tube. The air

T
h
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TO CANISTER PURGE VALVE

MANIFOLD
+ 4 vacuum

N.O.  __ECM__

CANISTER
PURGE
SOLENOID 100

: CP SOLENOID
A B CONTROL

L 428 DK GRN/YEL —{ GF? —

GAGE —
a7 39 PNK/BLK =

BULKHEAD FUSE IGN .
CONNECTOR .

EEC system schematic — late model ECM controlled

should pass through the valve. If no air passes
through the valve, the valve shouldbe replaced.

Battery
All G.M. cars have a “maintenance free” bat-

tery as standard equipment, eliminating the

— |

5 :

tH  :
a 4 ol

AHR :
IN  SS

1. Tank tube 4. Liquid fuel area
2. Inlet air
3. Purge tube

5. Vapor storage area
6. Purge solenoid

EEC canister

need for fluid level checks and the possibility of
specific gravity tests. Nevertheless, the battery
does require some attention.

Once a year, the battery terminals and the
cable clamps should be cleaned. Remove the
side terminal bolts and the cables, negative
cable first. Clean the cable clamps and the bat-
tery terminals with a wire brush until all corro-
sion, grease, etc. is removed and the metal is
shiny. It is especially important to clean the
inside of the clamp thoroughly, since a small de-
posit of foreign material or oxidation there will
prevent a sound electrical connection and in-
hibit either starting or charging. Special tools
are available for cleaning the side terminal
clamps and terminals.

Before installing the cables, loosen the bat-
tery hold-down clamp, remove the battery, and
check the battery tray. Clear it of any debris
and check it for soundnessRust should be wire-
brushed away, and the metal given a coat of
anti-rust paint. Replace the battery and tighten
the hold-down clamp securely, but be careful
not to over tighten, which will crack the battery
case.

After the clamps and terminals are clean, re-
install the cables, negative cable last. Give the
clamps and terminals a thin external coat of
grease after installation, to retard corrosion.

Check the cables at the same time that the
terminals are cleaned. If the cable insulation is
cracked or broken, or if the ends are frayed, the
cable should be replaced with a new cable of the
same length and gauge.

NOTE: Keep flames or sparks away from the
battery; it gives off explosive hydrogen gas.
Battery electrolyte contains sulphuric acid. I f
you should get any on your skin or in your
eyes, flush the affected areas with plenty of
clear water; if it lands in your eyes, get medi-
cal help immediately.
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GENERAL INFORMATION AND MAINTENANCE 15

Testing the Maintenance Free Battery
Maintenance free batteries do not require

normal attention as far as fluid level checks are
concerned. However, the terminals require pe-
riodic cleaning, which should be performed at
least once a year.

The sealed top battery cannot be checked for
charge in the normal manner, since there is no
provision for access to the electrolyte. To check
the condition of the battery:

1. If the indicator eye on top of the battery
is dark, the battery has enough fluid. If the eye
is light, the electrolyte fluid is too low and the
battery must be replaced.

2. If a green dot appears in the middle of
the eye, the battery is sufficiently charged. Pro-
ceed to Step 4. If  no green dot is visible, charge
the battery as in Step 3.

3. Charge the battery at this rate:

Charging Rate
Amps Time

75 40 min
50 th r
25 2hr
10 Shr

BATTERY TOP

®
SATTERY TOP5BATTERY TO?o

DARKENED DARKENED L IGHT
INDICATOR INDICATOR YELLOW  OR
(WITH GREEN (NO GREEN.  BR IGHT
oOT) oom) IND ICATOR

MAY BE JUMP MAY BE JUMP DO NOT JUMP
STARTED STARTED START

Maintenance-free batteries contain their own built
in hydrometer

CAUTION: Do not charge the battery for
more than 50 amp/hours. If the green dot ap-
pears, or if  electrolyte squirts out of the vent
hole, stop the charge andproceed to Step 4.

It may be necessary to tip the battery from
side to side to get the green dot to appear after
charging.

ESTIMATED MINIMUM
TEMPERATURE VOLTAGE

70° F. (21°C.) 9.6
50° F. (10° C.) 9.4
30°F. (0°C.) 9.1
15° F. (-10°C.) 8.8

0° F. (-18°C.) 8.6
o° F. (BELOW: -18°C.) - 8.0

A special tool is available for cleaning the side ter-
minals and clamps

4. Connect a battery load tester and a volt-
meter across the battery terminals (the battery
cables should be disconnected from the bat-
tery). Apply a 300 amp load to the battery for
15 seconds to remove the surface charge.
Remove the load.

5. Wait 15 seconds to allow the battery to
recover. Apply the appropriate test load, as spec-
ified in the load test chart in this section.

Battery Load Test
1. Apply the load for 15 seconds while read-

ing the voltage. Disconnect the load.
2. Check the results against the following

chart. If the battery voltage is at or above the
specified voltage for the temperature listed, the
battery is good. If the voltage falls below what’s
listed, the battery should be replaced.

BATTERY hr=ccons

70-316 150

70-366 170

76-500 260

Battery Load Tost
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Early Fuel Evaporation (EFE)
System

The EFE system is used on some engines to
provide a source of quick heat to the engine in-
duction system during cold drive-away. There
are 2 types of EFE systems: the vacuum servo
type (located in the exhaust manifold) and the
electric grid type (located under the carbure-
tor).

1. EFE heater
2. Intake manifoid

EFE Electrically Heated Grid

1. Exhaust manifold
2. Vacuum source
3. Hose
4, EFE actuator
5. Exhaust pipe

EFE Vacuum Servo Valve

The vacuum servo type consists of a valve in
the exhaust manifold and a Thermo Vacuum
Switch (TVS) mounted on the engine coolant
outlet housing.

The electrical type consists of an electrical
grid plate, mounted directly under the carbure-
tor.

Both types are designed to produce rapid heat-
ing of the intake manifold, providing quick fuel
evaporation and a more even distribution of
fuel to aid in cold engine operation.

Every 30,000 miles, check the EFE valve
(make sure it is free, not sticking) and the
hoses are cracking or deterioration. If neces-
sary, replace or lubricate.

Belts

TENSION CHECKING AND
ADJUSTMENT
V-Belts

Check the drive belts every 15,000 miles or
twelve months for evidence of wear such as
cracking, fraying, and incorrect tension, Deter-
mine belt tension at a point halfway between
the pulleys by pressing on the belt with moder
ate thumb pressure. If the distance between
the pulleys (measured at the center of the
pulley) is 330-400mm (13-16 in.), the belt
should deflect 13mm (}/2 in.) at the halfway
point of its longest straight run; 6mm (!/2 in.) if
the distance is 178-300mm (7-10 in.). If the
defection is found to be too much or too little,
loosen the mountingbolts and make the adjust-
ments.

Before you attempt to adjust any of your
engine’s belts, you should take an old rag
soaked in solvent and clean the mounting bolts
of any road grime which has accumulated
there. On some of the harder-to-reach bolts, an
application of penetrating oil will make them
easier to loosen. When you're adjusting belts,
especially on V8's with air conditioning and
power steering, it would be especially helpful to
have a variety of socket extensions and univer-
sals to get to those hard-to-reach bolts.

NOTE: When adjusting the air pump belt, i f
you are using a pry bar, make sure that you
pry against the cast iron end cover and not
against the aluminum housing. Excessive
force on the housing itself will damage it.

Serpentine Belts
After 1986, most engines are equipped with

a serpentine belt and automatic belt tensioner.
The tension is maintained by a spring loaded
pulley/tensioner. The indicator mark on the
movable portion of the tensioner must be
within the limits of the slotted area on the sta-
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| HOW TO SPOT WORN V-BELTS
\ V-Belts are vital to efficient engine operation—they drive the fan, water pump and other acces-

sories. They require little maintenance (occasional tightening) but they will not last forever.
Slipping or failure of the V-belt will lead to overheating. If  your V-belt looks like any of these, it
should be replaced.

This belt has deep cracks, which cause it to
flex. Too much flexing leads to heat build-up
and premature failure. These cracks can be
caused by using the belt on a pulley that is
too small. Notched belts are available for
small diameter pulleys.

Cracking or weathering

Oil and grease on a belt can cause the belt's
rubber compounds to soften and separate
from the reinforcing cords that hold the belt
together. The belt will first slip, then finally
fail altogether.

Glazing is caused by a belt that is slipping. A
slipping belt can cause a run-down battery,
erratic power steering, overheating or poor
accessory performance. The more the belt
slips, the more glazing will be built up on the
surface of the belt. The more the belt is
glazed, the more it will slip. If the glazing is
light, tighten the belt.

The cover of this belt is wom off and is peel-
ing away. The reinforcing cords will begin to
wear and the belt will shortly break. When
the belt cover wears in spots or has a rough
jagged appearance, check the pulley grooves
for roughness.

Worn cover

This belt is on the verge of breaking and leav-
ing you stranded. The layers of the belt are
separating and the reinforcing cords are ex-
posed. It’s just a matter of time before it
breaks completely.
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Push the component toward the engine and slip off
the belt

| AN  < ,

Y =

» ~~

hg\
r 1. Clutch assembly
r 2. Fan blade assembly
v i  3. Water pump
: Belt routing — early model 2.5L engines

:, tionary portion of the tensioner. Any reading
=: gutside the limits indicates either a defective

belt or tensioner.
\ * *  To remove the belt, install a half inch racket
r handle into the square slot in the tensioner and
t+ tnove far enough to slide the belt off the pul-
«Jays. Mark the belt routing for installation.

a,

To .adjust belt tension or to replace belts, first
loosen the component's mounting and adjusting
bolts slightly. \

7” 70 10”
1/4" DEFLECTION

\

13° 10 16” —
| 1/2” DEFLECTION

A gauge is recommended, but you can check belt
tension with thumb pressure

Pull outward on the component and tighten the
mounting bolts

Hoses
HOSE REPLACEMENT

Upper and lower radiator hoses and all
heater hoses should be checked for deteriora-
tion, leaks and loose hose clamps every 15,000
miles. To remove the hoses: |

- Low

I F  IRN YS be
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GENERAL INFORMATION AND MAINTENANCE 19

HOW TO SPOT BAD HOSES
Both the upper and lower radiator hoses are called upon to perform difficult jobs in an inhospi-
table environment. They are subject to nearly 18 psi at under hood temperatures often over
280 F., and must circulate nearly 7500 gallons of coolant an hour—3 good reasons to have good
oses.

A good test for any hose is to feel it for soft or
spongy spots. Frequently these will appear
as swollen areas of the hose. The most likely
cause is oil soaking. This hose could burst at
any time, when hot or under pressure.

Cracked hoses can usually be seen but feel
the hoses to be sure they have not hardened;
a prime cause of cracking. This hose has
cracked down to the reinforcing cords and
could split at any of the cracks.

Cracked hose

Weakened clamps frequently are the cause of
hose and cooling system failure. The connec-
tion between the pipe and hose has deterio-
rated enough to allow coolant to escape when
the engine is hot.

Debris, rust and scale in the cooling system
can cause the inside of a hose to weaken. This
can usually be felt on the outside of the hose
as soft or thinner areas.

—————"

Debris in cooling system
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1. Tensioner assembly
2. Rotate tensioner in

direction shown to install
or remove belt

. Alternator

. Accessory drive belt

. Power steering pump

. Water pump

. Crankshaft

. AIR pump

. A/C compressor or idler

Belt routing — 5.0L and 5.7L engines

1. Drain the radiator.
2. Loosen the hose clamps at each end of

the hose to be removed.
3. Working the hose back and forth, slide it

off its connection and then install a new hose if
necessary.

4. Position the hose clamps at least 6mm
(4 in.) from the end of the hose and tighten
them.

D
O

N
O

W
W

1. Alternator 5. Water pump
2. Tensioner 6. Crankshaft
3. Belt 7. AIR pump
4. Power steering pump 8. A/C compressor

. 1. Tensioner assembly
: 2 .  Rotate tensioner in

direction shown to install
or remove belt
Alternator

. Accessory drive belt

. Power steering pump

. Water pump

. Crankshaft

. AIR pump

. A/C compressor or idler
Belt routing — 1990 5.0L and 5.7L engines

C
O

N
D

O
A

W

NOTE: Always make sure that the hose
clamps are beyond the bead andplaced in the
center of the clamping surface before tighten-
ing them.

Cooling System
Once a month, the engine coolant level

should be checked. This is quickly accom-
plished by observing the level of coolant in the

Belt routing — 1990 3.1L engine with manual transmission
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1. Alternator 5. Water pump
2. Tensioner 6. Crankshaft
3. Beit 7. AIR pump
4. Power steering pump 8. A/C compressor

(or  [4]

1. Alternator
2. Tensioner
3. Belt
4. Power steering pump

W/O AC

GENERAL INFORMATION AND MAINTENANCE 21

Beit routing — 2.8L engine with manual transmission

5. Water pump
6. Crankshaft
7. AIR pump
8. A/C compressor

Belt routing — 2.8L engine with automatic transmission

recovery tank, which is the translucent tank
mounted to the right of the radiator, and con-
nected to the radiator filler neck by a length of
hose. As long as coolant is visible in the tank
between the ‘Full Cold” and “Full Hot’ marks
the coolant level is O.K.

If coolant is needed, a 50/50 mix of ethylene
glycol based antifreeze and clear water should
always be used for additions, both winter and
summer. Add coolant to the recovery tank
through the capped opening. If adding coolant
to the radiator, make sure the engine is cool
before removing the radiator cap.

The radiator hoses, clamps, and radiator cap
should be checked at the same t imeas the cool-

ant level. Hoses which are brittle, cracked, or
swollen should be replaced. Clamps should be
checked for tightness (screwdriver-tight only
— do not allow the clamp to cut into the hose or
crush the fitting). The radiator cap gasket
should be checked for any obvious tears, cracks
or swelling, or any signs of incorrect seating in
the radiator neck.

CAUTION: To avoid injury when working
with a hot engine, cover the radiator cap with
a thick cloth. Wear a heavy glove to protect
your hand. Turn the radiator cap slowly to
the first stop, and allow all the pressure to
vent (indicated when the hissing noise stops).
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5. Beit
6. Tensioner
7. Power steering pump

1. Alternator
2. A/C compressor
3. Crankshaft pulley
4. Water pump

Belt routing — 1989 3.8L Turbo engine

1. Alternator
2. Tensioner 6. Crankshaft
3. Belt 7. AIR pump
4. Power steering pump 8. A/C compressor

W/O AC

GENERAL INFORMATION AND MAINTENANCE

5. Water pump

= Ko)
INSTALL BELT

Belt routing — 1990 3.1L engine with automatic transmission

When the pressure has been released, press
down and remove the cap the rest of the way.

. The cooling system should be drained,
flushed and refilled every 2 years or 30,000
miles, according to the manufacturer's recom-
mendations. However, many mechanics prefer
to change the coolant every year; it is cheap in-
surance against corrosion, overheating or freez-
ing.

1. Remove the radiator cap when the
engine is cool. See the preceding “CAUTION”
about removing the cap.

2. With the radiator cap removed, run the
engine until heat can be felt in the upper hose,
indicating that the thermostat is open. The

heater should be turned on to its maximum
heat position, so that the core is flushed out.

3. Shut off the engine and open the drain
cock in the bottom of the radiator. Drain the
radiator.

4. Close the drain cock and fill the system
with clear water. A cooling system flushing ad-
ditive can be added, if desire.

5. Run the engine until it is hot again.
6. Drain the system, then flush with water

until it runs clear.
7. Clean out the coolant recovery tank:

remove the cap leaving the hoses in place.
Remove the tank and drain it of any coolant.
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Clean it out with soap and water, empty it, and
install it. 

|

8. Close the drain cock and fill the radiator

|hig ly  iy
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Clean the front of the radiator of any bugs, leaves,
or other debris at every yearly coolant change

rd

You can use an Inexpensive tester to check anti-
~ freeze protection

Check the condition of the radiator cap gasket
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with a 50/60 mix of ethylene glycol based anti-
freeze and water to the base of the radiator
filler neck. Fill the coolant recovery tank with
the same mixture to the “Full Hot’ mark. In-
stall the recovery tank cap.

9. Run the engine until the upper radiator
hose is hot again (radiator cap still off). With
the engine idling, add the 50/50 mix of anti-
freeze and water to the radiator until the level
reaches the bottom of the filler neck. Shut off
the engine and install the radiator cap, aligning
the arrows with the overflow tube. Turn off the
eater.

Air Conditioning System
Regular maintenance of the air conditioning

system includes periodic checks of the drive
belt tension. In addition, the system should be
operated for at least 5 minutes every month.
This ensures an adequate supply of lubricant to
the bearings and also helps to prevent the seals
and hoses from drying out. To do this comfort-
ably in the winter months, turn the air condi-
tioning “ON”, place the temperature control
lever on “WARM” or “HI” position and turn
the blower fan to its highest setting. This will
engage the compressor, circulating the lubricat-
ing oils within the system, but prevents the dis-
charge of cold air. The system should be
checked for proper refrigerant charge using the
procedure given below.

GENERAL SERVICING PROCEDURES
The most important aspect of air condition-

ing service is the maintenance of pure and ade-
quate charge of refrigerant in the system. A re-
frigeration system cannot function properly if  a
significant percentage of the charge is lost.
Leaks are common because the severe vibra-
tion encountered in an automobile can easily
cause a sufficient cracking or loosening of the
air conditioning fittings. As a result, the ex-
treme operating pressures of the system force
refrigerant out.

The problem can be understood by consider-
ing what happens to the system as it is oper-
ated with a continuous leak. Because the fixed
orifice (expansion)tube regulates the flow of re-
frigerant to the evaporator, the level of refrig-
erant there is fairly constant. The accumulator
stores any excess of refrigerant, and so a loss
will first appear there as a reduction in the level
of liquid. As this level nears the bottom of the
vessel, some refrigerant vapor bubbles will
begin to appear in the stream of liquid supplied
to the fixed orifice. This vapor decreases the ca-
pacity of the orifice tube very little. As the quan-
tity of liquid in the condenser decreases, the
operatingpressure will drop there and through-



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

(%) oF ° kPs PSIG (rpm) °F C kPa i ”
2000 40 4 1034 1

20 0 zr | 4] “ 7 | m0 1%
90 32 207 30 48 9 1689 245

100 38 214 31 57 14 2103 305
29 2000 42 6 1034 150“ 13  &|®  3 r f  | =

20 32 214 a 51 11 1827 265
100 38 221 a2 81 16 2241 325

1 29 2000 45 7 1138 165
0 J: or 200 30 49 9 1482 215

90 32 221 32 55 13 1931 280
100 38 269 39 65 18 2379 345

1 207 30 2000 47 8 1241 180
0 % 2 221 32 53 12 1620 235

20 32 234 34 59 15 2034 295
100 38 276 40 69 21 2413 350

7 30 2000 48 9 1241 180
0 8 5 208 33 56 13 1655 240

90 32 249 36 63 17 2069 300
100 38 296 43 73 23 2482 360

7 30 ". 2000 50 10 1276 185
i a 5 EH 34 . 58 14 1689 245

90 a2 262 as 65 18 2103 305
100 38 303 44 75 24 2517 365

21 207 30 2000 50 10 1310 190
% 2 27 224 34 59 15 1724 250

90 32 269 39 67 19 2137 310
1 207 30 2000 50 10 1379 200

0 & 37 249 36 62 17 1827 265
20 32 290 42 71 22 2275 330

A/C performance chart

out the high side of the system. As the R-12
continues to be expelled, the pressure available
to force the liquid through the orifice tube will
continue to decrease, and, eventually, the ori-
fice will prove to be too much of a restriction
for adequate flow.

At this point, low side pressure will start to
drop, and severe reduction in cooling capacity,
marked by freeze-up of the evaporator coil, will
result. Eventually, the operating pressure of
the evaporator will be lower than the pressure
of the atmosphere surrounding it, and air will
be drawn into the system wherever there are
leaks in the low side.

Because all atmospheric air contains at least
some moisture, water will enter the system and
mix with the R-12 and the oil. Trace amounts
of moisture will cause sludging of the oil, and
corrosion of the system. Saturation and clog-
ging of the accumulator filter, and freezing of
the orifice tube will eventually result. As air
fills the system to a greater and greater extend,
it will interfere more and more with the normal
flows of refrigerant and heat.

A list of general precautions that should be
observed while doing this follows:
" 1. Keep all tools as clean and dry as possi-

e.
2. Thoroughly purge the service gauges and

hoses of air and moisture before connecting
them to the system. Keep them capped when
not in use.

3. Thoroughly clean any refrigerant fitting
before disconnecting it, in order to minimize
the entrance of dirt into the system.

4. Plan any operation that requires opening
the system beforehand in order to minimize the
length of time it will be exposed to open air.
Cap or seal the open ends to minimize the en-
trance of foreign material.

5. When adding oil, pour it through an ex-
tremely clean and dry tube or funnel. Keep the
oil capped whenever possible. Do not use oil
that has not been kept tightly sealed.

6. Use only refrigerant 12. Purchase refrig-
erant intended for use in only automotive air
conditioning system. Avoid the use of refriger-
ant 12 that may be packaged for another use,
such as cleaning, or powering a horn, as it is
impure.

7. Completely evacuate any system that has
been opened to replace a component, other
than when isolating the compressor, or that
has leaked sufficiently to draw in moisture and
air. This requires evacuating air and moisture
with a good vacuum pump for at least one hour.

If a system has been open for a considerable
length of time it may be advisable to evacuate
the system for up to 12 hours (overnight).

8. Use a wrench on both halves of a fitting
that is to be disconnected, so as to avoid placing
torque on any of the refrigerant lines.

ADDITIONAL PREVENTIVE
MAINTENANCE CHECKS
Antifreeze

In order to prevent heater core freeze-up
during air conditioner operation, it is necessary
to maintain permanent type antifreeze protec-
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ACCUMU. -
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Air Conditioning System

m J 26695-8, J 24364-8
A] J23675.01 7] ORJ34119

LJNore

Nd

A. Low pressure side gauge
B. High pressure side gauge
46. Accumulator
57. Gauge hose
59. Drum
60. Scale J23390

A/C system service points

tion of +15°F (-9°C) or lower. A reading of
-15°F (-26°C) is ideal since this protection also
supplies sufficient corrosion inhibitors for the
protection of the engine cooling system.

WARNING: Do not use antifreeze longer
than specified by the manufacturer.

Radiator Cap
For efficient operation of an air conditioned

car’s cooling system, the radiator cap should
have a holding pressure which meets manufac-
turer’s specifications. A cap which fails to hold
these pressure should be replaced.

Condenser
Any obstruction of or damage to the con-

denser configuration will restrict the air flow
which is essential to its efficient operation.It is
therefore, a good rule to keep this unit clean
and in proper physical shape.

NOTE: Bug screens are regarded as obstruc-
tions.

Condensation Drain Tube
This single molded drain tube expels the con-

densation, which accumulates on the bottom of
the evaporator housing, into the engine com-
partment.
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If this tube is obstructed, the air condition-
ing performance can be restricted and conden-
gation buildup can spill over onto the vehicle’s
floor.

SAFETY PRECAUTIONS
Because of the importance of the necessary

safety precautions that must be exercised when
working with air conditioning systems and R-
12 refrigerant, a recap of the safety precautions
are outlined.

1. Avoid contact with a charged refrigera-
tion system, even when working on another
part of the air conditioning system or vehicle. If
a heavy tool comes into contact with a section
of copper tubing or a heat exchanger, it can
easily cause the relatively soft material to rup-
ture.
2 .  When it is necessary to apply force to a
fitting which contains refrigerant, as when
checking that all system couplings are securely
tightened, use a wrench on both parts of the
fitting involved, if possible. This will avoid put-
ting torque on the refrigerant tubing. (It is ad-
visable, when possible, to use tube or line
wrenches when tightening these flare nut fit-
tings.)

3. Do not attempt to discharge the system
by merely loosening a fitting, or removing the

service valve caps and cracking these valves. Pre-
cise control is possibly only when using the serv-
ice gauges. Place a rag under the open end of
the center charging hose while discharging the
system to catch any drops of liquid that might
escape. Wear protective gloves when connect-
ing or disconnecting service gauge hoses.

4. Discharge the system only in a well ven-
tilated area, as high concentrations of the gas
can exclude oxygen and act as an anesthetic.
When leak testing or soldering this is particu-
larly important, as toxic gas is formed when R-
12 contacts any flame.

5. Never start a system without first verify-
ing that both service valves are back seated, if
equipped, and that all fittings throughout the
system are snugly connected.

6. Avoid applying heat to any refrigerant
line or storage vessel. Charging may be aided by
using water heated to less than 125°F (52°C) to
warm the refrigerant container. Never allow a
refrigerant storage container to sit out in the
sun, or near any other source of heat, such as a
radiator.

7. Always wear goggles when working on a
system to protect the eyes. If refrigerant con-
tacts the eye, it is advisable in all cases to see a
physician as soon as possible.

8. Frostbite from liquid refrigerant should
be treated by first gradually warming the area

with cool water, and then gently applying pe-
troleum jelly. A physician should be consulted.

9. Always keep refrigerant can fittings
capped when not in use. Avoid sudden shock to
the can which might occur from dropping it, or
from banging a heavy tool against it. Never
carry a refrigerant can in the passenger com-
partment of a car.

10. Always completely discharge the system
before painting the vehicle (if the paint is to be
baked on), or before welding anywhere near the
refrigerant lines.

TEST GAUGES
Most of the service work performed in air con-

ditioning requires the use of a set of two
gauges, one for the high (head) pressure side of
the system, the other for the low (suction) side.

The low side gauge records both pressure
and vacuum. Vacuum readings are calibrated
from 0 to 30 inches Hg and the pressure gradua-
tions read from 0 to no less than 60 psi.

The high side gauge measures pressure from
0 to at last 600 psi.

Both gauges are threaded into a manifold
that contains two hand shut-off valves. Proper
manipulation of these valves and the use of the
attached test hoses allow the user to perform
the following services:

1. Test high and low side pressures.
2. Remove air, moisture, and contaminated

refrigerant.
3. Purge the system (of refrigerant).
4. Charge the system (with refrigerant).

The manifold valves are designed so that
they have no direct effect on gauge readings,
but serve only to provide for, or cut off, flow of
refrigerant through the manifold. During all
testing and hook-up operations, the valves are
kept in a close position to avoid disturbing the
refrigeration system. The valves are opened
only to purge the system or refrigerant or to
charge it.

INSPECTION
CAUTION: The compressed refrigerant
used in the air conditioning system expands
into the atmosphere at a temperature of
~21.7°F (30°C) or lower. This will freeze any
surface, including your eyes, that it contacts.
In addition, the refrigerant decomposes into
a poisonous gas in the presence of a flame.
Do not open or disconnect any part of the air
conditioning system.

Sight Glass Check
NOTE: Most late model vehicles are not
equipped with a sight glass. The only way to
find out if the system has enough refrigerant
is fo install a set of test gauges.
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You can safely make a few simple checks to
determine if your air conditioning system
needs service. The tests work best if the tem-
peratureis warm (about 70°F [21.1°C]).

NOTE: If your vehicle is equipped with an
after market air conditioner, the following
system check may not apply. You should con-
tact the manufacturer of the unit for instruc-
tions on systems checks.
1. Operation of the air conditioning blower

at all four speeds with the mode button in any
position except OFF and engagement of the com-
pressor clutch would indicate that the electrical
circuit are functioning properly. (The blower
will not operate in any speed with the mode
button in the OFF position.)

2. The same hand felt temperature of the
evaporator inlet pipe and the accumulator sur-
face of an operating system would indicate a
properly charged system.

3. Operation of the air conditioning control
selector (mode) button to distribute air from de-
signed outlets would indicate proper function-
ing.

NOTE: If it is determined that the system
has a leak, it should be corrected as soon as
possible. Leaks may allow moisture to enter
and cause a very expensive rust problem. Ex-
ercise the air conditioner for a few minutes,
every two weeks or so, during the cold
months. This avoids the possibility of the com-
pressor seals drying out from lack of lubrica-
tion.

TESTING THE SYSTEM
1. Connect a gauge set.
2. Close (clockwise) both gauge set valves.
3. Mid-position both service valves.
4. Park the vehicle in the shade, Start the

engine, set the parking brake, place the trans-
mission in N and establish an idle of 1,500 rpm.

5. Run the air conditioning system for full
cooling, but NOTin  the MAX or COLD mode.

6. Insert a thermometer into the center air
outlet.

7. Use the accompanying performance
chart for a specifications reference. If pressures
are abnormal, refer to the air conditioner per-
formance chart in this section.

WARNING: These pressures are the norm
for an ambient temperature of 70-80°F (21-
27°C). Higher air temperatures along with
high humidity will cause higher systempres-
sures. At idle speed and an ambient tempera-
ture of 110°F (43°F), the high pressure read-
ing can exceed 300 psi. ~~ Under these ex-
treme conditions, you can keep the pressures
down by directing a large electric floor fan
through the condenser.

x
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Air conditioning gauge set

1. Remove the caps from the high and low
pressure charging valves in the high and low
pressure lines.

2. Turn both manifold gauge set hand
valves to the fully closed (clockwise) position.

3. Connect the manifold gauge set.
4. If the gauge set hoses do not have the

gauge port actuating pins, install fitting adapt-
ers on the manifold gauge set hoses. If the car
does not have a service access gauge port valve,
connect the gauge set low pressure hose to the
evaporator service access gauge port valve. A
special adapter may be required to attach the
manifold gauge set to the high pressure service
access gauge port valve.

5. Place the end of the center hose away
from you and the car.

6. Open the low pressure gauge valve
slightly and allow the system pressure to bleed
off.

7. When the system is just about empty,
open the high pressure valve very slowly to
avoid losing an excessive amount of refrigerant
oil. Allow any remaining refrigerant to escape.

EVACUATING THE SYSTEM
NOTE: This procedure requires the use of a
vacuum pump.
1. Connect the manifold gauge set.
2. Discharge the system.
3. On 1983 and later models, make sure

that the low pressure gauge set hose is con-
nected to the low pressure service gauge port,
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Troubleshooting Basic Air Conditioning Problems
Problem Cause Solution

+ The A/C fuse is blown » Check and/or replace fuseThere's little or no air coming from
the vents (and you're sure it's on) « Broken or loose wires or connec-

tions
« The on/off switch is defective

+ Check and/or repair connections

Replace switch

“The air coming from the vents is not
cool enough

+ Windows and air vent wings open
- The compressor belt is slipping
+ Heater is on
» Condenser is clogged with debris
+ Refrigerant has escaped through a

leak in the system
+ Receiver/drier is plugged

+ Close windows and vent wings
« Tighten or replace compressor beit

Shut heater off
+ Clean thecondenser
+ Check system

Service system

~The air has an odor + Vacuum system is disrupted + Have the system checked/repaired
« Odor producing substances onthe + Clean the evaporator case

evaporator case.
« Condensation has collected inthe ~~ - Clean the evaporator housing

bottom of the evaporator drains
housing

System is noisy or vibrating « Compressor belt or mountings
loose

- Air in the system

- Tighten or replace bel; tighten
mounting bolts

Have the system serviced

Sight glass condition
Constant bubbles, foam or oil

streaks
Clear sight glass, but no cold air
Clear sight glass, but air is cold

~ Clouded with milky fluid

+ Undercharged system

+ No refrigerant at all
+ System is OK
+ Receiver drier is leaking dessicant

Charge the system

Check and charge the system

Have system checked

Large difference in temperature of
lines

+ System undercharged Charge and leak test the system

Compressor noise « Broken valves + Replace the valve plate
+ Overcharged + Discharge, evacuate and install the

correct charge
+ Incorrect oil level + Isolate the compressor and check

the oil level. Correct as neces-
sary.

+ Piston slap + Replace the compressor
+ Broken rings + Replace the compressor
+ Drive belt pulley bolts are loose + Tighten with the correct torque

specification

Excessive vibration « Incorrect belt tension » Adjust the belt tension
+ Clutch loose + Tighten the clutch
+ Overcharged + Discharge, evacuate and install the

correct charge
» Pulley is misaligned + Align the pulley

Condensation dripping in the + Drain hose plugged or improperly + Clean the drain hose and check for
passenger compartment positioned proper installation

+ Insulation removed or improperly + Replace the insulation on the
installed expansion valve and hoses

Frozen evaporator coil » Faulty thermostat + Replace the thermostat
+ Thermostat capillary tube improp-

erly installed
+ Thermostat not adjusted properly

+ Install the capillary tube correctly

+ Adjust the thermostat
Low side low—high side low « System refrigerant is low

+ Expansion valve is restricted

+ Evacuate, leak test and charge the
system

+ Replace the expansion valve
Low side high—high side low + Internal leak in the compressor—

worn
+ Remove the compressor cylinder

head and inspect the compres-
sor. Replace the valve plate as-
sembly if necessary. If the
compressor pistons, rings or
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Troubleshooting Basic Air Conditioning Problems (cont.)
Problem Cause Solution

Low side high—high side low (cont.)

+ Cylinder head gasket is leaking

+ Expansion valve is defective
+ Drive belt slipping

cylinders are excessively wom
or scored replace the compressor

« Install a replacement cylinder head
gasket

+ Replace the expansion vaive
» Adjust the belt tension

Low side high—high side high + Condenser fins obstructed « Clean the condenser fins
+ Air in the system + Evacuate, leak test and charge the

system
Expansion valve is defective Replace the expansion valve

+ Loose or wom fan belts + Adjust or replace the belts as nec-
: essary

Low side iow—high side high « Expansion valve is defective + Replace the expansion valve
+ Restriction in the refrigerant hose + Check the hose for kinks—replace

if necessary
+ Restriction in the receiver/drier - Replace the receiver/drier
+ Restriction in the condenser + Replace the condenser

Low side and high side normal + Air in the system + Evacua te ,leak test and charge the
(inadequate cooling) system

+ Moisture in the system + Evacua te ,leak test and charge the
system

on the top center of the accumulator/drier as- CHARGING THE SYSTEM
sembly and the high pressure hose connected
to the high pressure service gauge port on the
compressor discharge line.

4. Connect the center service hose to the
inlet fitting of the vacuum pump.

5. Turn both gauge set valves to the wide
open position.

6. Start the pump and note the low side
gauge reading.

7. Operate the pump until the low pressure
gauge reads 25-30 inch Hg. Continue running
the vacuum pump for 10 minutes more. If you
have replaced some component in the system,
run the pump for an additional 20-30 minutes.

8. Leak test the system. Close both gauge
set valves. Turn off the pump. The needle
should remain stationary at the point at which
the pump was turned off. If  the needle drops to
zero rapidly, there is a leak in the system which
must be repaired.

LEAK TESTING
Some leak tests can be performed with a

soapy water solution. There must be at least a
1/2 Ib. charge in the system for a leak to be de-
tected. The most extensive leak tests are per-
formed with either a Halide flame type leak

. tester or the more preferable electronic leak
tester.

In either case, the equipment is expensive,
and, the use of a Halide detector can be ex-
tremely hazardous! -

CAUTION: NEVER OPEN THE HIGH
PRESSURE SIDE WITH A CAN OF RE-
FRIGERANT CONNECTED TO THE
SYSTEM! OPENING THE HIGH PRES-
SURE SIDE WILL OVER PRESSURIZE
THE CAN, CAUSING IT TO EXPLODE!
1. Start and run the engine until it reaches

operating temperature. Then set the air condi-
tioning mode control button on OFF.

2. With the R-12 cans inverted, open the R-
12 source valve(s) and allow one 14 oz. can of
liquid R-12 to flow into the system through the
low side service fitting.

3. As soon as one can of R-12 has been
added to the system, immediately engage the
compressor by setting the air conditioning con-
trol button to NORM and the blower speed on
HI, to draw in the remainder of the R-12
charge.

NOTE: The charging operation can be
speeded up by using a large volume fan to
pass air over the condenser. I f  the condenser
temperature is maintained below the charg-
ing cylinder temperature, R-12 will enter the
system more rapidly.
4. Turn off the R-12 source valve and run

engine for 30 seconds to clear the lines and
gauges.

5. With the engine running, remove the
charging low side hose adapter from the accu-
mulator service fitting. Unscrew rapidly to
avoid excess R-12 escape from the system.
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CAUTION: Never remove a gauge line from
its adapter when the line is connected to the
air conditioning system. Always remove the
line adapter from the service fitting to discon-
nect a line. Do not remove charging hose at
the gauge set while attached to the accumu-
lator. This will result in complete discharge
of the system due to the depressed Schrader
valve in service low side fitting, and may
cause personal injury due to escaping R-12.
6. Replace protective cap on accumulator fit-

ting.
7. Turn engine off.
8. Leak check system with electronic leak de-

tector J-29547 or equivalent.
9 .  Start engine.
10. With the system fully charged and leak

checked, continue to operate the system per-
formance.

CAUTION: NEVER ALLOW THE HIGH
PRESSURE SIDE READING TO EXCEED
240 pst.
The maximum charge for systems is:

1982-87: 48 oz (3.00 lbs.) [1.36 kg]
1988: 36 oz (2.25 Ibs.) [1.02 kg]
1989-90: 56 oz (3.50 lbs.) [1.59 kgl.

NOTE: Remember that the disposable cans
are only 14 oz., not 16 oz.

ADDING REFRIGERANT OIL
Refrigerant oil can be purchased in raw or

pressurized cans. The raw oil can be added
when the system is discharged and has no pres-
sure or forced in under pressure using a oil in-
jection pump. The can is pressurized with R-12
and has 4 oz. of refrigerant oil per can. The oil
is added in the same manner as the refrigerant.

Refrigerant oil must be added after the
system has been discharged. The air condi-
tioner system requires a total of 6 fluid
ounces (180ml) of 525 viscosity refrigerant oil
ONLY. New oil quantities must be added
during component replacement.
| With no signs of excessive leakage, add as fol-
OWS:

1. If the R-4 compressor is removed, the oil
in the compressor should be drained, measured
and recorded. Added the same amount plus 1
oz. (30ml) to the new compressor.

NOTE: When installing a new compressor,
drain the new compressor and add the
amount of oil in step 1. Do not add the
amount in step 1 without draining the com-
pressor first because the system will be over
filled,
2. If the evaporator is removed, add 3 oz.

(90ml) of oil.
3. If the condenser is removed, add 1 oz.

(30m) of oil. |

4. If the accumulator is removed, the oil in

it must be drained, measured and recorded.
The same amount of new oil must be replaced.
If installing a new accumulator, add an extra 2
oz. (60ml) plus the original recording.

With signs of excessive leakage, add oil as fol-
lows:

1. If less than 3 oz. (90ml) is drained out of
the accumulator, 3 oz. (90ml) of oil should be
installed.

2. If more than 3 oz. (90ml) of oil was
drained, add that amount,

Windshield Wipers
For maximum effectiveness and longest ele-

ment life, the windshield and wiper blades
should be kept clean. Dirt, tree sap, road tar
and so on will cause streaking, smearing and
blade deterioration if left on the glass. It is ad-
visable to wash the windshield carefully with a
commercial glass cleaner at least once a month.
Wipe off the rubber blades with the wet rag
afterwards.

If the blades are found to be cracked, broken
or torn, they should be replaced immediately.
Replacement intervals will vary with usage, al-
though ozone deterioration usually limits blade
life to about one year. If the wiper pattern is
smeared or streaked, or if the blade chatters
across the glass, the elements should be re-
placed. It is easiest and most sensible to replace
the elements in pairs.

WIPER REFILL REPLACEMENT
The element of the wiper blade uses a spring

type retainer on the end of the element. To
remove the element, insert and rotate a screw-
driver. Slide the element upward out of the
housing retaining tabs.

To install the new element, slide it into the
housing retaining tabs, lining up the slot in the
element with the housing tab and snap the ele-
ment into place.

Tires and Wheels
TIRE ROTATION

Tire rotation is recommended every 6000
miles or so, to obtain maximum tire wear. The
pattern you use depends on whether or not
your car has a usable spare. Radial tires should
not be cross-switched (from one side of the car
to the other); they last longer if their direction
of rotation is not changed. Snow tires some-
times have directional arrows molded into the
side of the carcass; the arrow shows the direc-
tion of rotation. They will wear very rapidly if
the rotation is reversed.

NOTE: Mark the wheel position or directionof rotation on radial tires or studded snow
tires before removing them.
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TRICO
BLADE FRAME LEVER RUBBER BLADE

ELEMENT ASSY SQUEEZE SIDES
OF RETAINER .

LEVER Jaws LATCH LOCK RELEASE

METAL BACKING IS WIDER HOLD FRAME METAL BACKING STRIP
FROM TWISTING

RETAINING TABS

METAL BACKING STRIP INSERT SCREWDRIVER
BEHIND TAB AND PUSH

FRAME HANDLE DOWN.

ANCO

LATCH-PIN

YOKE JAWS
RUBBER BLADE ELEMENT ASSY.

YOKE JAWS

POLYCARBONATE

=F UNLOCKED ) LOCKED

TRIDON
PLASTIC BACKING STRIP

PULL UP
& TWIST

THE LENGTH OF THE 16" AND 16.5" TRIDON BLADES
ARE MOLDED IN EACH END. REPLACE ONLY WITH
IDENTICAL BLADES OR REFILLS.

FRAME

FIRM
SURFACE

Wiper insert replacement
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1. Element
2. Housing tabs
3. Blade release lever

The rubber element can be changed without replac-
ing the entire blade assembly

TIRE DESIGN
For maximum satisfaction, tires should be

used in sets of five. Mixing or different types
(radial, bias-belted, fiberglass belted) should be
avoided. Conventional bias tires are con-
structed so that the cords run bead-to-bead at
an angle. Alternate plies run at an opposite
angle. This type of construction gives rigidity to
both tread and sidewall. Bias-belted tires are
similar in construction to conventional bias ply
tires. Belts run at an angle and also at a 90°
angle to the bead, as in the radial tire. Tread
life is improved considerably over the conven-
tional bias tire. The radial tire differs in con-
struction, but instead of the carcass plies run-
ning at an angle of 90° to each other, they run
at an angle of 90° to the bead. This gives the
tread a great deal of rigidity and the sidewall a
great deal of flexibility and accounts for the char-
acteristic bulge associated with radial tires.

GENERAL INFORMATION AND MAINTENANCE

Radial tire are recommended for use on all
models. If they are used, tire sizes and wheel
diameters should be selected to maintain
ground clearance and tire load capacity equiva-
lent to the minimum specified tire. Radial tires
should always be used in sets of five, but in an
emergency radial tires can be used with caution
on the rear axle only. If this is done, both tires
on the rear should be of radial design.

NOTE: Radial tires should never be used on
only the front axle.

TIRE INFLATION
Tires should be checked weekly for proper air

pressure. A chart, located either in the glove
compartment or on the driver’s or passenger's
door, gives the recommended inflation pres-
sures. Maximum fuel economy and tire life will
result if the pressure is maintained at the high-
est figure given on the chart. Pressures should
be checked before driving since pressure can in-
crease as much as 6 pounds per square inch
(psi) due to heat buildup. It is a good idea to
have your own accurate pressure gauge, be-
cause not all gauges on service station air
pumps can be trusted. When checking pres-
sures, do not neglect the spare tire. Note that
some spare tires require pressures considerably
higher than those used in the other tires.

While you are about the task of checking air
pressure, inspect the tire treads for cuts,
bruises and other damage. Check the air valves
to be sure that they are tight. Replace any miss-
ing valve caps.

Check the tires for uneven wear that might
indicate the need for front end alignment or
tire rotation. Tires should be replaced when a
tread wear indicator appears as a solid band
across the tread. ~

When buying new tires, give some thought to
the following points, especially if you are con-
sidering a switch to larger tires or a different
profile series:

1. All 4 tires must be of the same construc-

A penny works as well as anything for checking the
tire tread depth; when you can see the top of Lin-
coln’s head, its time for a new tire.

3
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BIAS PLY TIRE

WHEEL ROTATION

X
BIAS PLY TIRE

S-WHEEL ROTATION

HH

RADIAL PLY TIRES
4-WHEEL ROTATION

RADIAL PLY TIRES
S-WHEEL ROTATION

Tire rotation diagrams, note that radials should NOT be cross-switched

Tread depth can be checked with an inexpensive
gauge

N

[]

ENP)
/

Tread wear indicators will appear when the tires is
worn out .

tion type. This rule cannot be violated. Radial,
bias, and bias-belted tires must not be mixed.

2. The wheels should be the correct width
for the tire. Tire dealers have charts of tire and
rim compatibility. A mismatch will cause
sloppy handling and rapid tire wear. The tread
width should match the rim width (inside bead
to inside bead) within 25mm (1 inch). For
radial tires, the rim width should be 80% or less
of the tire (not tread) width.

3. The height (mounted diameter) of the
new tires can change speedometer accuracy,
engine speed at a given road speed, fuel mile-
age, acceleration, and ground clearance. Tire
manufacturers furnish full measurement spec-
ifications.

4. The spare tire should be usable, at least
for short distance and low speed operation,
with the new tires.

5. There shouldn’t be any body interfer-
ence when loaded, on bumps, or in turns.

NOTE: The tires will perform well at all
normal loads when inflated as recommended
on the Tire Placard (located on the driver’s
door ofyour car).

STORAGE
Store the tires at the proper inflation pres-

sure if they are mounted on wheels. Keep them
in a cool dry place, laid on their sides. If the
tires are stored in the garage or basement, do
not let them stand on a concrete floor; set them
on strips of wood.

CARE OF SPECIAL WHEELS
An aluminum wheel may become porous and

leak air. Locate the leak by inflating the assem-
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bly to 40 psi and dipping the assembly into
water. Mark the leak areas. Remove the tire
from the wheel and scuff the inside rim surface
with 80 grit sandpaper. Apply a thick layer of
adhesive/sealant part number 1052366 or equiv-
alent to the leak area and allow six hours to

Clean special wheels with a special mag
wheel cleaner or mild soap and water. Do not
use harsh detergents or solvents because the
protective coating may be damaged.

FLUIDS AND LUBRICANTS

Fuel Recommendations
The engine is designed to operate on un-

leaded gasoline ONLY and is essential for the
proper operation of the emission control
system. The use of unleaded fuel will reduce
spark plug fouling, exhaust system corrosion
and engine oil deterioration.

In most parts of the United States, fuel with
an octane rating of 87 should be used; in high
altitude areas, fuel with an octane rating as low
as 85 may be used. However, the 3.8L Turbo,
5.0L and 5.7L high performance engines are
recommended to use a fuel with an octane

/ , USE ACOIN  OR KEY
; HEAD TO REMOVEov" \ FASTENERS
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Spare tire storage

PULL UPTO
REMOVE

SPARE TIRE
COVER

Troubleshooting Basic Wheel Problems

x
3.

§
iL

Problem Cause Solution

The car's front end vibrates at high + The wheels are out of balance + Have wheels balanced
speed + Wheels are out of alignment + Have wheel alignment checked’

adjusted

Car pulls to either side + Wheels are out of alighment + Have wheel alignment checked/
adjusted

+» Unequal tire pressure + Check/adjust tire pressure
+ Different size tires or wheels + Change tires or wheels to same

size

The car's wheel(s) wobbles + Loose wheel lug nuts + Tighten wheel lug nuts
+ Wheels out of balance
+ Damaged wheel

+ Wheels are out of alignment

+ Wom or damaged ball joint
+ Excessive play in the steering link-

+ Have tires balanced
+ Raise car and spin the wheel. If

age (usually due to worn parts)
+ Defective shock absorber

the wheel is bent, it should be
replaced

+ Have wheel alignment checked/
adjusted

+ Check ball joints
+ Check steering linkage

+ Check shock absorbers

| Tires wear unevenly or prematurely + Incorrect wheel size

+ Wheels are out of balance
+ Wheels are out of alignment

+ Check if wheel and tire size are
compatible

+ Have wheels balanced
+ Have wheel alignment checked’

adjusted
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| Troubleshooting Basic Tire Problems
Probiem Cause Solution

The car's front end vibrates at high + Wheels out of balance + Have wheels balanced
Spesas and the steering wheel » ‘Front end needs aligning + Have front end alignment checked

akes

The car pulls to one side while + Unequal tire pressure (car will + Check/adjust tire pressure
cruising usually pull to the low side)

+ Mismaitched tires + Be sure tires are of the same type
and size

+ Front end needs aligning + Have front end alignment checked
Abnormal, excessive or uneven tire + Infrequent tire rotation « Rotate tires more frequently to

wear equalize wear
+ Improper tire pressure + Check/adjust pressure

See "How to Read Tire Wear"
+ Sudden stops/starts or high speed  « Correct driving habits

on curves

Tire squeals » Improper tire pressure = Check/adjust tire pressure
+ Front end needs aligning - Have front end alignment checked

Tire Size Comparison Chart
“Letter” sizes Inch Sizes Metric-inch Sizes

“50 Series” “70 Series” “78 Series” 1965.77 “60 Series” “70 Series” “80 Series”

550-12, 560-12 165/60-12 165/70-12 165-12
Y78-12 6.00-12
W78-13 5.20-13 165/60-13  145/70-13 135-13
Y78-13 5.60-13 175/60-13  155/70-13 145-13

6.15-13 185/60-13 165/70-13 155-13, P155/80-13
A60-13 A70-13 A78-13 6.40-13 195/60-13  175/70-13 165-13
860-13 B70-13 B78-13 6.70-13 205/60-13 185/70-13 175-13

6.90-13
C60-13 C70-13 C78-13 7.00-13 215/60-13  195/70-13 185-13
D60-13 D70-13 D78-13 7.25-13
E60-13 E70-13 E78-13 7.75-13 195-13

5.20-14 165/60-14  145/70-14 135-14
5.60-14 175/60-14  155/70-14 145-14

: 
: 

5.90-14
AB0-14 A70-14 A78-14 6.15-14 185/60-14 165/70-14 155-14

B70-14 B78-14 6.45-14 185/60-14  175/70-14 165-14
C70-14 C78-14 6.95-14 205/60-14  185/70-14 175-14

D60-14 D70-14 D78-14
E60-14 E70-14 E78-14 7.35-14 215/60-14  195/70-14 185-14
F60-14 F70-14 F78-14,FB83-14 ~~ 7.75-14 225/60-14  200/70-14 195-14
G60-14 G70-14 G77-14, G78-14 8.25-14 235/60-14  205/70-14 205-14
H60-14 H70-14 H78-14 8.55-14 245/60-14  215/70-14 215-14
J60-14 J70-14 J78-14 8.85-14 255/60-14  225/70-14 225-14
L60-14 L70-14 9.15-14 265/60-14 235/70-14

A70-15 A78-15 5.60-15 185/60-15 165/70-15 155-15
B60-15 870-15 B78-15 6.35-15 195/60-15 175/70-15 165-15
C60-15 C70-15 C78-15 6.85-15 205/60-15 185/70-15 175-15

D70-15 D78-15
E60-15 E70-15 E78-15 7.35-15 215/60-15 195/70-15 185-15
F60-15 F70-15 F78-15 7.75-15 225/60-15  205/70-15 195-15
G60-15 G70-15 G78-15 8.15-15/8.25-15  235/60-15 215/70-15 205-15
H60-15 H70-15 H78-15 8.45-15/8.55-15  245/60-15 225/70-15 215-15
J60-15 J70-15 J78-15 8.85-15/8.90-15  255/60-15 _ 235/70-15 225-15

K70-15 9.00-15 265/60-15 245/70-15 230-15
L60-15 L70-15 L78-15, LB4-15 9.15-15 235-15

M70-15 M78-15 255-15
N78-15

Note: Every size tire is not listed and many size comparisons are approximate, based on load ratings. Wider tires than
those supplied new with the vehicle, should always be checked for clearance.
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rating of 93 or greater. Using fuels with a lower
octane may decrease engine performance, in-
crease emissions and engine wear.

In some areas, fuel consisting of a blend of
alcohol may be used; this blend of gasoline and
alcohol is known as gasohol. When using gaso-
hol, never use blends exceeding 10% ethanol or
5% methanol.

NOTE: The use of fuel with excessive
amounts of alcohol may jeopardize the new
car warranties.

Oil Recommendations
Use only oil which has the API (American Pe-

troleum Institute) designation “SG”, “SG/CC”’
or “SG/CD”. Since fuel economy is effected by
the viscosity (thickness) of the engine oil, it is
recommended to select an oil with reference to
the outside temperature. For satisfactory lubri-
cation, use a lower viscosity oil for colder tem-
peratures and a higher viscosity oil for warmer
temperatures.

OIL LEVEL CHECK
Every time you stop for fuel, check the

engine oil as follows:
1. Make sure the car is parked on level

ground.
2. When checking the oil level it is best for

the engine to be at normal operating tempera-
ture, although checking the oil immediately
after stopping will lead to a false reading. Wait
a few minutes after turning off the engine to
allow the oil to drain back into the crankcase.

CAL

The oil level should be between the “ADD” and
“Full” marks on the dipstick

3. Open the hood and locate the dipstick
which will be on either the right or left side de-
pending upon your particular engine. Pull the
dipstick from its tube, wipe it clean and then
reinsert it.

4. Pull the dipstick out again and, holding
it horizontally, read the oil level. The oil should
be between the “FULL” and “ADD” marks on
the dipstick. If the oil is below the “ADD”
mark, add oil of the proper viscosity through
the capped opening in the top of the cylinder
head cover.

5. Replace the dipstick and check the oil
level again after adding any oil. Be careful not
to overfill the crankcase. Approximately 1

GENERAL INFORMATION AND MAINTENANCE

+ S04  +18

[ 1
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SAE VISCOSITY GRADE
LOWEST

*MAY BE USED TO 38°C (100°F) IN 4 CYL AND
28, V8 ENGINES.

COLD HIGHEST

WEATHER

Select the lowest SAE viscosity grade oil for the ex-
pected temperature range

The oll level is checked with the dipstick

quart of oil will raise the'level from the “ADD”
mark to the “FULL” mark. Excess oil will gen-
erally be consumed at an accelerated rate,

CHANGING OIL AND FILTER
The oil is to be changed every 7500 miles or

12 months, which ever occurs firsi. Under
normal conditions, change the filter at first oil
change and then at every other oil change,

—

Remove the oll filter with a strap wrench
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f F
By keeping inward pressure on the plug as you un-
screw it, oil will not escape past the threads

Install the new oil filter by hand

unless 12 months pass between changes. We rec-
ommend that the oil filter be changed every
time the oil is changed. About a quart of dirty
oil remains in the old filter. For a few dollars, it
is a small expense for extended engine life.

If driving under such conditions, such as :
dusty areas, trailer towing, idling for long peri-
ods of time, low speed operation, or when oper-
ating with temperatures below freezing and driv-
ing short distances (under 4 miles), change the
oil and filter every 3000 miles or 3 months.

REMOVAL AND INSTALLATION
1. Raise the car and support on jack stands.

Remove the oil pan plug and drain oil into a
catch pan.

Coat the new oll filter gasket with cleapoil

37

Add oil through the capped opening in he cylinder
head cover

2. Using an oil filter wrench, remove the oil
filter and place it in the oil catch pan. Using a
clean rag, wipe oil filter mounting surface.

3. To install, reverse the removal proce-
dure. When installing the oil filter, place a
small amount of oil on the sealing gasket and
tighten the filter only hand tight. Install the oil
pan plug and torque to 20 ft. Ibs. (27 Nm).

4. Make sure the plug is tight in the pan.
Using a funnel, add oil through the valve cover
cap. Lower car, start the engine and inspect for
oil leaks.

Transmission

FLUID RECOMMENDATION

Use only DEXRON®II Automatic Transmis-
sion Fluid.

Automatic

Use only DEXRON®II Automatic Transmis-
sion Fluid.

FLUID LEVEL CHECK

The oil in the manual transmission shouldbe
checked every 12 months or 15,000 miles.

1. With the car parked on a level surface,
remove the filler plug from the side of the trans-
mission housing.

2. If lubricant begins to trickle out of the
hole, there is enough and you need not go any
further. Otherwise, carefully insert your finger
(watch out for sharp threads) and check to see
if the oil is up to the edge of the hole.

3. If not, add oil through the hole until the
level is at the edge of the hole. Most gear lubri-
cants come in a plastic squeeze bottle with a
nozzle; making additions simple.

4. Replace the filler plug, run the engine
and check for leaks.
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Recommended Lubricants
Lubwicant Classification

Engine Oil SF, SF/CC or SF/CD

Engine Coolant Mixture of water and a good quality Ethylene Glycol base
anti freeze

Brake System and Master Cylinder DOT 3

Parking Brake Cables Chassis grease meeting requirements of GM 6031-M
Power Steering System & Pump Reservoir GM Power Steering Fluid, Part No. 1050017 or equivalent
Automatic Transmission DEXRON?® Il Automatic Transmission Fluid
Automatic Transmission Shift Linkage - Engine Oil
Manual Transmission Shift Linkage Chassis grease
Manual Transmission SAE 80-90W GLS lubricant
Clutch Linkage Pivot Points Engine oil
Front Wheel Bearings GM Part #1051344 wheel bearing grease or equivalent
Chassis Lubrication Chassis grease meeting requirements of GM 6031-M
Windshield Washer Solvent GM Optikleen Washer Solvent, Part No. 1051515 or

equivalent

psre  ed om Y chor a. Engine oil
b. release pawl b. Chassis grease meeting requirements of GM 6031-M
Hood and Door Hinges Engine oil i

Body door hinge pins, station wagon tailgate Engine oil
hinge and linkage, station wagon folding
seat, fuel door hinge, rear compartment
hinges
Key Lock Cylinders WD-40 Spray lubricantor equivalent

Automatic done with the aid of a funnel. Check the level
Check the automatic transmission fluid level

at least every 15,000 miles or 12 months. The
dipstick can be found in the rear of the engine
compartment. The fluid level should be
checked only when the transmission is hot
(normal operating temperature). The transmis-
sion is considered hot after about 20 miles of
highway driving.

1. Park the car on a level surface with the
engine idling. Shift the transmission into Neu-
tral and set the parking brake.

2. Remove the dipstick, wipe it clean and
then reinsert it firmly. Be sure that it has been
pushed all the way in. Remove the dipstick
again and check the fluid level while holding it
horizontally. With the engine running, the
fluid level should be between the second notch
and the “FULL HOT” line. If the fluid must be
checked when it is cool, the level should be be-
tween the first and second notches.

3. If the*fluid level is below the second
notch (engine hot) or the first notch (engine
cold), add DEXRON®II automatic transmission
fluid through the dipstick tube. This is easily

often as you are filling the transmission. Be ex-
tremely careful not to overfill it. Overfilling will
cause slippage, seal damage and overheating. Ap-
proximately 1 pint of ATF will raise the fluid
level from one notch/line to the other.

NOTE: Use only DEXRON®IIATF. The use
ofany other fluid will cause severe damage to
the transmission.
The fluid on the dipstick should always be a

bright red color. If it is discolored (trown or
black), or smells burnt, serious transmission
troubles, probably due to overheating, should
be suspected. The transmission should be in-
spected by a qualified technician to locate the
cause of the burnt fluid.
DRAIN AND REFILL
Manual

NOTE: Before removing the oil from the
transmission, drive the car to ensure that the
oil has been warmed and the sediment has
been stirred.
1. Raise the car and support on jack stands.Place an oil catch pan under the transmission,
2. Remove the plugs from the bottom and
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Automatic transmission dipstick marks; the proper
level is within the shaded area

cated corner of the pan. Allow the fluid to drain
and remove the pan. Remove the filter/screen
and the O-ring.

4. Clean the oil pan and screen. Clean the
mating surface of the transmission with a

Add automatic transmission fluid through the dip- scraper. Wash the mating surfaces with solvent
stick tube to remove the oil film.

) 5. Install the screen with a new filter and
the side of the transmission. Allow the oil to O-ring (coat the O-ring with petroleum jelly).
drain into the pan. 8. Apply R.T.V. sealant to both sides of the3. Replace the bottom plug. Install the new
oil through the hole in the side of the transmis edfeitooe the ol pa Cr  Pol Boles)
gion. Fill until the oil is level with the fill hole. . . ys  .7. Raise the oil pan into position and install
Replace the plug and lower the car. the bolts. Torque the bolts and lower the car.
Automatic 8. Add new transmission fluid through the

1. Raise and support the car on jack stands.
Place an oil catch pan under the transmission. |

NOTE: A special bolt is required when remov- p \

ing an oilpan which has been installed with
R.T.V. sealant. It can be fashioned from an SECTION OF BOLT SHANK ———»~
extra transmission bolt by grinding a 5mm GROUNDDOWN TO 3/16" INCH 2 .  —
( ¥  in.) section of the shank diameter, just Es
under the bolt head. Pe —
2. Remove all of the oil pan bolts, except ——

“B”, which must be loosened 4 complete turns.
Install the special bolt into position “A” (finger
tight).

3. Using a rubber mallet, strike the indi-

1. 32. O-ring seal
33. Transmission oil filter -
34. Pan gasket .
35. Oil pan
36. Oil pan bolt

Using special bolts to remove the oil pan Automatic transmission pan and filter
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dipstick tube. Operate the engine and transmis-
sion and check for leaks.
Differential (Drive Axle)
FLUID RECOMMENDATION

Use only standard GL-5 hypoid type gear oil,
SAE 80W or SAE 80W/90.

FLUID LEVEL CHECK
With the car parked on a level surface,

remove the filler plug from the differential hous-
ing. Check to see if the fluid is level with the
bottom of the filler hole. Replace the plug.
DRAIN AND REFILL

1. Raise and support the car on 4 jack
stands. Place a container under the differential
to catch the fluid.

2. If a bottom plug exists, remove it, if not,
remove the bolts retaining the cover to the hous-
ing. Pry the cover from the differential housing
and allow the fluid to drain into the catch pan.
Use a suction pump to remove the fluid if avail-
able.

3. Clean and inspect the differential. With
the cover and housing washed free of oil, apply
sealer to the mating surfaces.

4. Using a new gasket, install the cover and
torque the bolts. Fill the differential with fluid
(if a bottom plug was removed, replace it), in-
stalling it through the filler plug hole.

5. When the fluid level has reached the
bottom of the filler hole, replace the filler plug.
Lower the car and inspect for leaks.
Coolant
FLUID RECOMMENDATION

When adding or changing the fluid in the
system, create a 50/50 mixture of high quality
ethylene glycol antifreeze and water. 

|

FILLER PLUG

Remove the filler plug to check the lubricant level in
the rear axle 

oo

LEVEL CHECK
The fluid level may be checked by observing

the fluid level marks of the recovery tank. The
level should be below the “ADD” mark when
the system is cold. At normal operating temper-
atures, the level should be between the “ADD”
and the “FULL” marks. Only add coolant to
bring the level to the “FULL” mark.

CAUTION: Should it be necessary to remove
the radiator cap, make sure that the system
has had time to cool, reducing the internal
pressure.

DRAIN, FLUSH AND REFILL
The cooling system should be drained, thor-

oughly flushed and refilled at least every
30,000 miles or 24 months. These operations
should be done with the engine cold.

1. Remove the radiator and recovery tank
caps. Run the engine until the upper radiator
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Coolant protection can be checked with a simple
float-type tester

3

The system should be pressure tested atleast  oncea year
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“HOT” MARK

“COLD” MARK

Use the dipstick to check the power steering fluld

hose gets hot. This means that the thermostat
is open and the coolant is flowing through the
system.

2. Turn the engine “OFF” and place a large
container under the radiator. Open the drain
valve at the bottom of the radiator. Open the
block drain plugs to speed up the drainingproc-
ess, if 80 equipped.

3. Close the drain valves and add water
until the system is full. Repeat the draining
and filling process several times, until the
liquid is nearly colorless.

4. After the last draining, fill the system
with a 50/50 mixture of ethylene glycol and
water. Run the engine until the system is hot
and add coolant, if necessary. Replace the caps
and check for any leaks.

Master Cylinder
FLUID RECOMMENDATION

When adding or replacing the brake fluid,
always use a top quality fluid, such as Delco Su-
preme II or DOT-3. DO NOT allow the brake
fluid container or master cylinder reservoir to
remain open for long periods of time; brake

OI

~

The fluid should be level with the top of the ohser-
vation windows Jo

fluid absorbs moisture from the air, reducing
its effectiveness and causing corrosion in the
lines. General Motors recommends that sili-
cone brake should not be used in the brake
system. Damage to the rubber parts may
result.

FLUID LEVEL
The master cylinder — located in the left

rear section of the engine compartment — con-
sists of an aluminum body and a translucent
nylon reservoir with minimum fill indicators.
The fluid level of the reservoirs should be kept
near the top of the observation windows.

NOTE: Be careful not to spill any brake
fluid on painted surfaces, for it eats the
paint. Any sudden decreasein  the fluid
level indicates a possible leak in the system
and should be checked out immediately.

Power Steering Pump
FLUID RECOMMENDATION

When filling or replacing the fluid of the
power steering pump reservoir, use GM part
#1050017 power steering fluid only. Automatic
transmission fluid may cause damage to the in-
ternal power steering components.
LEVEL CHECK

Power steering fluid level should be checked
at least once every 12 months or 7,500 miles.
To prevent possible overfilling, check the fluid
level only when the fluid has warmed to operat-
ing temperatures and the wheels are turned
straight ahead. If the level is low, fill the pump
reservoir until the fluid level measures “full”
on the reservoir dipstick. Low fluid level usu-
ally produces a moaning sound as the wheels
are turned (especially when standing still or
parking) and increases steering wheel effort.

NOTE: GM recommends that you use power
steering fluid, GM part #1050017 or its
equal. DEXRON®II is not an acceptable sub-
stitute.

Chassis Greasing
Chassis greasing can be performed with a

pressurized grease gun or it can be performed
at home by using a hand-operated grease gun.
Wipe the grease fittings clean before greasing
in order to prevent the possibility of forcing any
dirt into the component. Do not over grease the
components because damage may occur to the
grease seals.

Body Lubrication
HOOD LATCH AND HINGES

Clean the latch surfaces and apply clean
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engine oil or all purpose lithium grease to the
latch pilot bolts, spring anchor and hood hinges
as well. Use a chassis grease to lubricate all the
pivot points in the latch release mechanism.

DOOR HINGES
The gas tank filler door, car door, and rear

hatch or trunk lid hinges should be wiped clean
and lubricated with clean engine oil. Silicone
spray also works well on these parts, but must
be applied more often. Use engine oil to lubri-
cate the trunk of hatch lock mechanism and
the lock bolt and striker. The door lock cylin-
ders can be lubricated easily with a shot sili-
cone spray or one of the many dry penetrating
lubricants commercially available.
PARKING BRAKE LINKAGE

Use chassis grease on the parking brake
cable where it contacts the guides, links, levers,
and pulleys. The grease should be a water resis-
tant one for durability under the car.
ACCELERATOR LINKAGE

Lubricate the carburetor stud, carburetor
lever, throttle body and the accelerator pedal
lever at the support inside the car with clean
engine oil or silicone spray.

TRANSMISSION SHIFT LINKAGE
Lubricate the shift linkage with water resis-

tant chassis grease which meets GM Specifica-
tion 6031M or its equal.

1. HAND SPIN WHEEL

. BACK OFF NUT
UNTIL JUST LOOSE
POSITION.

2 TIGHTEN THE NUT TO

16 Nm (12 FT LBS) FULLY
SEAT BEARINGS- THIS
OVERCOMES ANY BURRS
ON THREADS

5. LOOSEN NUT UNTIL EITHER HOLE
IN THE SPINDLE LINES UP WITH
A SLOT IN THE NUT  THEN
INSERT COTTER PIN.

NOTICE BEND ENDS OF COTTER PIN
AGAINST NUT, CUT OFF EXTRA
LENGTH TO PREVENT
INTERFERENCE WITH DUST CAP

ADJUSTED THERE WILL BE FAOM
03. 13mem (001-006 INCNES)
END PLAY {LOOSENESS).

8 ,  HAND "SNUG-UP"
THE NUT

.o Front wheel bearing adjustment
[EP

x
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Wheel Bearings
Once every 30,000 miles, clean and repack

wheel bearings with a wheel bearing grease.
Remove any excess grease from the exposed sur-
face of the hub and seal.

WARNING: It is important that wheel bear-
ings be properly adjusted after installation.
Improperly adjusted wheel bearings can
cause steering instability, front end shimmy
and wander, and increased tire wear.

REMOVAL, REPACKING, IN-
STALLATION AND ADJUSTMENT

1. Raise the car and support it at the lower
arm. Remove the wheel. Remove the brake cali-
per and support it on a wire.

2. Remove the dust cap, cotter pin, castle
nut, thrust washer and outside wheel bearing.
Pull the disc/hub assembly from the steering
knuckle.

3. Pry out the inner seal and remove the
inner bearing.

4. Smear grease inside of hub.
5. Clean the wheel bearings thoroughly

with solvent and check their condition before
installation. After cleaning, check parts for ex-
cessive wear and replace damaged parts.

WARNING: Do not blow the bearing dry
with compressed air as this would allow the
bearing to turn without lubrication.
6. Apply a sizable amount of lubricant to

the palm of one hand. Using your other hand,
work the bearing into the lubricant so that the
grease is pushed through the rollers and out
the other side. Keep rotating the bearing while
continuing to push the lubricant through it.

7. Pack the bearings with grease and install
the inner bearing in the hub. Install a new
grease seal, be careful not to damage the seal.

8. Install the disc/hub assembly onto the
steering knuckle. Install the outer bearing,
thrust washer and castle nut. Tighten the nut
until the wheel does not turn freely.

9. Back the nut off 1/4 turn or until it is just
loose. Line up the cotter pin hole in the spindle
with the hole in the nut.

10. Insert a new cotter pin. Endplay should
be between 0.001-0.005 in. (0.025-0.127mm).
If play exceeds this tolerance, the wheel bear-
ings should be replaced.

TRAILER TOWING
Your Firebird was designed and intended pri-

marily to carry people. Towing a trailer may
affect some characteristic of the car, like han-
dling, durability and economy. Proper use of

oo
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LUBRICATION POINTS
A-1 CHASSIS — SEE

MAINTENANCE SCHEDULE
A.2 FLUIDS — SEE MAINTENANCE

SCHEDULE
A:3 ENGINE OIL AND FILTER
A-12 COOLING SYSTEM
A-14 REAR AXLE LUBRICANT
A-15 WHEEL BEARINGS
A-16 AUTO TRANSMISSION FLUID

LOWER CONTROL ARM BALL JOINTS
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ENGINE COMPARTMENT
C — QJ AN? |

Lubrication points

the correct equipment are highly recommended
for your safety and satisfaction.

Factory trailer towing packages are available
on most cars. However, if you are installing a
trailer hitch and wiring on your car, there are
a few thing that you ought to know.

Trailer Weight
Trailer weight is the first, and most impor-

tant, factor in determining whether or not your
vehicle is suitable for towing the trailer you
have in mind. The horsepower-to-weight ratio
should be calculated. The basic standard is a
ratio of 35:1. That is, 35 pounds of GVW for
every horsepower.

To calculate this ratio, multiply you engine’s
rated horsepower by 35, then subtract the
weight of the vehicle, including passengers and
luggage. The resulting figure is the ideal maxi-
mum trailer weight that you can tow. One
point to consider: a numerically higher axle
ratio can offset what appears to be a low trailer
weight. If the weight of the trailer that you

have in mind is somewhat higher than the
weight you just calculated, you might consider
changing your rear axle ratio to compensate.

Hitch Weight
There are three kinds of hitches: bumper

mounted, frame mounted, and load equalizing.
Bumper mounted hitches are those which

attach solely to the vehicle’s bumper. Many
states prohibit towing with this type of hitch,
when it attaches to the vehicle's stock bumper,
since it subjects the bumper to stresses for
which it was not designed. Aftermarket rear
step bumpers, designed for trailer towing, are
acceptable for use with bumper mounted
hitches.

Frame mounted hitches can be of the type
which bolts to two or more points on the frame,
plus the bumper, or just to several points on
the frame. Frame mounted hitches can also be
of the tongue type, for Class I towing, or, of the
receiver type, for Classes II and III.

Load equalizing hitches are usually used for
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large trailers. Most equalizing hitches are
welded in place and use equalizing bars and
chains to level the vehicle after the trailer is
hooked up.

The bolt-on hitches are the most common,
since they are relatively easy to install.

Check the gross weight rating of your trailer.
Tongue weight is usually figured as 10% of
gross trailer weight. Therefore, a trailer with a
maximum gross weight of 2,000 lb. will have a
maximum tongue weight of 200 Ib. Class I trail-
ers fall into this category. Class II trailers are
those with a gross weight rating of 2,000-3,500
1b., while Class III trailers fall into the 3,500-
6,000 lb. category. Class IV trailers are those
over 6,000 lb. and are for use with fifth wheel
trucks, only.

When you've determined the hitch that
you'll need, follow the manufacturer’s installa-
tion instructions, exactly, especially when it
comes to fastener torques. The hitch will sub-
jected to a lot of stress and good hitches come
with hardened bolts. Never substitute an infe-
rior bolt for a hardened bolt.

Wiring
Wiring the car for towing is fairly easy. There

are a number of good wiring kits available and
these should be used, rather than trying to
design your own, All trailers will need brake
lights and turn signals as well as tail lights and
side marker lights. Most states require extra
marker lights for overly wide trailers. Also,

- most states have recently required back-up
lights for trailers, and most trailer manufactur-
ers have been building trailers with back-up
lights for several years.

Additionally, some Class I, most Class II and
just about all Class III trailers will have electric
brakes.

Add to this number an accessories wire, to
operate trailer internal equipment or to charge
the trailer’s battery, and you can have as many
as seven wires in the harness.

Determine the equipmenton your trailer and
buy the wiring kit necessary. The kit will con-
tain all the wires needed, plus a plug adapter
set which included the female plug, mounted

~ on the bumper or hitch, and the male plug,
wired into, or plugged into the trailer harness.

When installing the kit, follow the manufac-
turer’s instructions. The color coding of the
wires is standard throughout the industry.

One point to note, some domestic vehicles,
and most imported vehicles, have separate turn
signals. On most domestic vehicles, the brake
lights and rear turn signals operate with the

--game bulb. For those vehicles with separate
turn signals, you can purchase an isolation unit

so that the brake lights won’t blink whenever
the turn signals are operated, or, you can go to
your local electronics supply house and buy
four diodes to wire in series with the brake and
turn signal bulbs. Diodes will isolate the brake
and turn signals. The choice is yours. The isola-
tion units are simple and quick to install, but
far more expensive than the diodes. The diodes,
however, require more work to install properly,
since they require the cutting of each bulb’s
wire and soldering in place of the diode.

One final point, the best kits are those with
a spring loaded cover on the vehicle mounted
socket. This cover prevents dirt and moisture
from corroding the terminals. Never let the ve-
hicle socket hang loosely. Always mount it se-
curely to the bumper or hitch.

Cooling
ENGINE

One of the most common, if not THE most
common, problem associated with {trailer
towing is engine overheating.

With factory installed trailer towing pack-
ages, a heavy duty cooling system is usually in-
cluded. Heavy duty cooling systems are availa-
ble as optional equipment on most cars, with or
without a trailer package. If you have one of
these extra-capacity systems, you shouldn’t
have any overheating problems.

If you have a standard cooling system, with-
out an expansion tank, you'll definitely need to
get an aftermarket expansion tank kit, prefera-
bly one with at least a 2 quart capacity. These
kits are easily installed on the radiator’s over-
flow hose, and come with a pressure cap de-
signed for expansion tanks.

Another helpful accessory is a Flex Fan.
These fan are large diameter units are designed
to provide more airflow at low speeds, with
blades that have deeply cupped surfaces. The
blades then flex, or flatten out, at high speed,
when less cooling air is needed. These fans are
far lighter in weight than stock fans, requiring
less horsepower to drive them. Also, they are
far quieter than stock fans.

If you do decide to replace your stock fan
with a flex fan, note that if your car has a fan
clutch, a spacer between the flex fan and water
pump hub will be needed.

Aftermarket engine oil coolers are helpful for
prolonging engine oil life and reducing overall
engine temperatures. Both of these factors in-
crease engine life.

While not absolutely necessary in towing
Class I and some Class II trailers, they are rec-
ommended for heavier Class I I  and all Class III
towing.

Engine oil cooler systems consist of an |
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adapter, screwed on in place of the oil filter, a
remote filter mounting and a multi-tube,
finned heat exchanger, which is mounted in
front of the radiator or air conditioning con-
enser.

TRANSMISSION
An automatic transmission is usually recom-

mended for trailer towing. Modern automatics
have proven reliable and, of course, easy to op-
erate, in trailer towing.

The increased load of a trailer, however,
causes an increase in the temperature of the au-
tomatic transmission fluid. Heat is the worst
enemy of an automatic transmission. As the
temperature of the fluid increases, the life of
the fluid decreases.

It is essential, therefore, that you install an
automatic transmission cooler.

The cooler, which consists of a multi-tube,
finned heat exchanger, is usually installed in
front of the radiator or air conditioning com-
pressor, and hooked inline with the transmis-
sion cooler tank inlet line. Follow the cooler
manufacturer’s installation instructions.

Select a cooler of at least adequate capacity,
based upon the combined gross weights of the
car and trailer.

Cooler manufacturers recommend that you
use an aftermarket cooler in addition to, and
not instead of, the present cooling tank in your
car’s radiator. If you do want to use it in place
of the radiator cooling tank, get a cooler at least
two sizes larger than normally necessary.

NOTE: A transmission cooler can, some-
times, cause slow or harsh shifting in the
transmission during cold weather, until the
fluid has a chance to come up to normal oper-
ating temperature. Some coolers can be pur-
chased with or retrofitted with a temperature
bypass valve which will allow fluid flow
through the cooler only when the fluid has
reached operating temperature, or above.

PUSHING AND TOWING

Push Starting
This is the last recommended method of start-

ing a car and should be used only in an extreme
case. Chances of body damage are high, so be
sure that the push car bumper does not over-
ride your bumper. If your car has an automatic
transmission it cannot be push started. In an
emergency, you can start a manual transmis-
gion car by pushing. With the bumpers evenly
matched, get in your car, switch on the igni-
tion, and place the gear shift in 2nd or 3rd gear.
Do not engage the clutch. Start off slowly.

When the speed of the car reaches about 15-20
mph, release the clutch.

Towing
The car can be towed safely (with the trans-

mission in Neutral) from the front at speeds of
35 mph or less. The car must either be towed
with the rear wheels off the ground or the drive-
shaft disconnected if: towing speeds are to be
over 35 mph, or towing distance is over 50
miles, or transmission or rear axle problems
exist.

When towing the car on its front wheels, the
steering wheel must be secured in a straight-
ahead position and the steering column un-
locked. Tire-to-ground clearance should not
exceed 152mm (6 in.) during towing.

JUMP STARTING
The chemical reaction in a battery produces

explosive hydrogen gas. This is the safe way to
jump start a dead battery, reducing the chances
of an accidental spark that could cause an ex-
plosion.

Precautions
1. Be sure both batteries are of the same

voltage.
2. Be sure bothbatteries are of the samepo-

larity (have the same grounded terminal).
3. Be sure the vehicles are not touching.
4. Be sure the vent cap holes are not ob-

structed. .
5. Do not smoke or allow sparks around the

battery.
6. In cold weather, check for frozen electro-

lyte in the battery. .
7. Do not allow electrolyte on your skin or

clothing.

Procedure
1. Bring the starting vehicle close (they

must not touch) so that the batteries can be
reached easily.

2. Turn the ignition OFF and all accesso-
ries must be off (except for hazard light, if re-
quired).

3. Put both cars in P or N and set the park-
ing brake.

4. If the terminals on the run down battery
are heavily corroded, clean them.

5. Identify the positive and negative posts
on both batteries and connect the cables in the
order shown.

6. Start the engine of the starting vehicle
and run it at fast idle. Try to start the car with
the dead battery. Crank it for no more than 10
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JUMP STARTING A DEAD BATTERY

The chemical reaction in a battery produces explosive hy-
drogen gas. Thisis the safe way to jump start a dead battery,
reducing the chances of an accidental spark that could cause an
explosion.

Jump Starting Precautions
1. Be sure both batteries are of the same voltage.
2. Be sure both batteries are of the same polarity (have the

same grounded terminal).
3. Be sure the vehicles are not touching.
4. Be sure the vent cap holes are not obstructed.
5. Do not smoke or allow sparks around the battery.
6. In cold weather, check for frozen electrolyte inthe bat-

tery. Do not jump start a frozen battery.
7. Do not allow electrolyte on your skin or clothing.
8. Be sure the electrolyte is not frozen.
CAUTION: Make certain that the ignition key, in the vehicle
with the dead battery, is in the OFF position. Connecting ca-
bles to vehicles with on-board computers will result in com-
puter destruction if the key is not in the OFF position.

Jump Starting Procedure
1. Determine voltages of the two batteries; they must

“be the same.
2. Bring the starting vehicle close (they must not touch) so

that the batteries can be reached easily.
3. Tum off all accessories and both engines. Put both cars

in Neutral or Park and set the handbrake.
4. Cover the cell caps with a rag—do not cover terminals.
5. If the terminals on the run-down battery are heavily

corroded, clean them.
6. Identify the positive and negative posts on both batter-

ies and connect the cables in the order shown.
7. Start the engine of the starting vehicle and run it at fast

idle. Try to start the car with the dead battery. Crank it for no
more than 10 seconds at a time and let it cool off for 20 seconds
in between tries.

8. If it doesn’t start in 3 tries, there is something else
wrong.

9. Disconnect the cables in the reverse order.
10. Replace the cell covers and dispose of the rags.

GENERAL INFORMATION AND MAINTENANCE

Side terminal batteries oc ca-
sionally pose a problem when
connecting jumper cables.
There frequently isn’t enough
room to clamp the cables with-
out touching sheet metal .Side
terminal adaptors are available
to alleviate this problem and
should be removed after use.

TO GROUND

Make sure vehicles do not touch
This hook-up for negative ground cars only
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seconds at a time and let it cool off for 20 sec-
onds in between tries.

7. I f it doesn’t start in 3 tries, there is some-
thing else wrong.

8. Disconnect the cables in the reverse
order.

JACKING
The standard jack utilizes slots in the

bumper to raise the car. The jack supplied with
the car should never be used for any service
operation other than tire changing. Never get
under the car while it is supported by only a
jack. Always block the wheels when changing
tires.

The service operations in this book often re-
quire that one end or the other, or both, of the
car be raised and safely supported. The ideal
method, of course, would be a hydraulic hoist.
Since this is beyond both the resource and re-
quirement of the do-it-yourselfer, a small hy-
draulic, screw or scissors jack will suffice for
the procedures in this guide. Two sturdy jack-
stands should be acquired if you intend to work
under the car at any time. An alternate method
of raising the car would be drive-on ramps.
These are available commercially or can be fab-
ricated from heavy boards or steel. Be sure to
block the wheels when using ramps. Never use
concrete blocks to support the car. They may
break if the load is not evenly distributed.

Regardless of the method of jacking or hoist-
ing the car, there are only certain areas of the
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Alternator bracket location for final battery jumper
cable connection

DISCHARGED
pO NOT ALLow

- VEHICLES TO TOUCH!
. 2 BATTERY

| SECOND JUMPER CABLE
MAKE LAST

O CONNECTION ON
ENGINE, AWAY

FROM BATTERY
BATTERY IN VEHICLE

WITH CHARGED BATTERY
Recommended battery jumper connection
sequence

MAKE CONNECTIONS IN
NUMERICAL ORDER

FIRST JUMPER CABLE

undercarriage and suspension you can safely
use to support it. See the illustration and make
sure that only the shaded areas are used. In ad-
dition, be especially careful that you do not
damage the catalytic converter. Remember
that various cross braces and supports on a lift
can sometimes contact low hangingparts of the
car.

——— —- -

13 P=

Yehicle hoisting and jacking points
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CAPACITIES
Engine

Engine  Crankcase Cooling System
No. Cyl. Add 1 gt Transmission (ats) _

Displacement for New Pts to Refill After Draining Drive Gasoline With With

[R
E

Su
 S

.C
 

- 
-

Yoar (Liters) Filter Manual Automatic © Axle (pts) Tank (gals) Heater A/C
1982 4-2.5 30 3.5 7 3.5 16 88 9.1

6-2.8 4@ 3.5 7 3.5 16 12.5 12.5
8-5.0 ® 4 3.5 7 3.5 16 - 15.0 15.0
8-5.0® 4 — 7 3.5 16 15.0 15.0

1983 4-25 30 3.50 7 3.5 16 88 9.1
6-2.8 4® ® 7 3.5 16 125 12.5

8-5.0® 4 ® 7°. 3.5 16 15.0 15.0
| 8-5.0 ® 4 — 7 3.5 16 15.0 15.0
1984-85  4-2.5 30 3.50 7 35  16 88 9.1

6-2.8 4® ® 7 3.5 16 125 12.5
8-5.0 ® 4 ® 7 3.5 16 15.0 15.0
8-5.0® 4 ® 7 3.5 16 15.0 15.0

1986 4-2.5 30 ® 10 3.5 16 128 13.0
6-2.8 4® ® 10 3.5 16 125 12.5
8-5.0 4 ® 10 35 16 170 17.0

1987 6-2.8 4@ ® 10 3.5 16 124 12.4
8-5.0 4 ® 10 3.5 16 17.0 17.0
8-5.7 4 ® 10 3.5 16 15.7 15.7

1988 6-2.8 4® 10 3.5 16 125 12.5
8-5.0 4 0) 10 3.5 16 15.3 15.6
8-5.7 4 ® 10 3.5 16 17.0 17.0

1989 6-2.8 4® ® 10 3.5 15.5 124 12.4
E 6-3.8 Turbo 5 ® 10 3.5 15.5 120 12.0
% 10 3.5 15.5 15.6 17.0
ws 8-5.0 4 ® 10 3.5 15.5 17.0 17.0

8-5.7 4 ® 10 3.5 15.5 17.0 17.0
1990 6-3.1 4 6 10 3.5 15.5 145 145

8-5.0 4 6 10 3.5 15.5 175 18.0
8-5.7 4 6 10 3.5 15.5 16.0 16.3

—Not applicable
© Drain and refill only—does not include torque convertor
@ Capacity same with or without filter change
® With 4 bbl. carburetor
@® With throttle body fuel injection
® 5.3 pints on the 5 speed transmission
® 8.6 pints on the 5 speed transmission
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Engine Performance and
Tune-Up

2m
TUNE-UP PROCEDURES N=

In order to extract the full measure of per-
formance and economy from your engine it is
essential that it is properly tuned at regular in-
tervals. A regular tune-up will keep your Fire- fn  -
bird’s engine running smoothly and will pre-
vent the annoying breakdowns and poor per-
formance associated with an untuned engine. “—

A complete tune-up should be performed
every 30,000 miles (48,000 km). This interval
should be halved if the car is operated under \
severe conditions such as trailer towing, pro-
longed idling, start-and-stop driving, or if start-
ing or running problems are noticed. It is as- AW)
sumed that the routine maintenance described \
in Chapter 1has been kept up, as this will have
a decided effect on the results of a tune-up. All ahr  i pull onhover both on the wire fae © the
of the applicable steps of a tune-up should be
followed in order, as the result is a cumulative
one.

It the specifications on the underhood tune-
up sticker in the engine compartment of your
car disagree with the “Tune-Up Specifications”
chart in this chapter, the figures on the sticker
must be used. The sticker often reflects
changes made during the production run.

NOTE: All Firebirds use electronic ignition.

Spark Plugs
REMOVAL AND INSTALLATION

When you're removing spark plugs, you
should work on one at a time. Don’t start by
removing the plug wires all at once because
unless you number them, they're going to get
mixed up. On some models though, it will be
more convenient for you to remove all the wires
before you start to work on the plugs. If this is
necessary, take a minute before you begin and Plugs that are in good condition can be filed and
number the wires with tape before you take re-used :
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TUNE-UP SPECIFICATIONS
Engine Fuel
No. Cyl. Spark Plugs Pump

Displacement Gap Pressure
Year (Liters) Type (in.) Distributor Ignition Timing (psi) Idle Speed

1982 4-2,5 R-44TSX 0.060 Electronic @ 9-13 ®
6-2.8 R-43TS® 0.045 Electronic @ 51/2-61/2 0]

8-5.0 R-45TS 0.045 Electronic 0] 51/2-61/2 0
8-5.0 R-45TS® 0.045 Electronic @ 9-13 @

1983 4-2.5 R-44TSX 0.060 Electronic @ 9-13 ®
6-2.8 R-43CTS® 0.045 Electronic @ 51/2-61/2 0)

8-5.0 R-45TS 0.045 Electronic @ 51/2-61/2 0)

8-5.0 R-45TS® 0.045 Electronic ® 9-13 0)

1984-85 4-2.5 R-43TSX 0.060 Electronic’ 8° 9-13 0]

6-2.8 R-43CTS® 0.045 Electronic 10° 51/2-61/2 0)

8-5.0 carb R-45TS 0.035 Electronic 6° 51/2-61/2 0)

8-5.0 TBI R-45TS@ 0.035 Electronic 6° 9-13 @

1986 4-2.5 R-43TSX 0.060 Electronic 8° 9-13 0) :

6-2.8 R-42CTS 0.045 Electronic 10° 40-47 0) 5
85.0carb  R-43CTS 0.035 Electronic 0° 4-6.5 ® ¢
8-5.0 PF R-43CTS 0.045 Electronic 6° 40-47 ® ",

1987 6-2.8 R-42CTS 0.045 Electronic 10° 40-47 © ;
8-5.0 R-43CTS 0.035 Electronic 0° 4-6.5 ® E

| 8-5.7 R-43CTS 0.045 Electronic 6 °  40-47 @

1988 6-2.8 R-42CTS 0.045 Electronic 10° 40-47 © ]
| 8-50TBl _ R-42CTS 0.045 Electronic 0° 9-13 © by

8-5.0 PF R-42CTS 0.045 Electronic 6° 40-47 @ ;
8-5.7 R-43CTS 0.045 Electronic 6° 40-47 0) :

1989 6-2.8 R-42CTS 0.045 Electronic 40° 40-47 ® )
6-3.8 Turbo R-44TS 0.045 Distributorless —- 40-47 ® Bh:
8-5.0 TBI R-45TS 0.035 Electronic 0° 9-13 0) ;
8-5.0 PFI R-45TS 0.045 Electronic 6° 40-47 5) 1
8-5.7 PFI R-45TS 0.045 Electronic 6° 40-47 0

1990 6-3.1 R-43TSK 0.045 Electronic 0] 40-47 0] h
8-5.0 TBI R-45TS 0.035 Electronic 0° 9-13 @

8-5.0 PFI R-45TS. 0.035 Electronic 6° 40-47 0]
8-5.7 R-45TS 0.035 Electronic 6° 40-47 ®

NOTE: Underhood specifications sticker often reflects tune-up specification changes made during the production run. Sticker figures
must aiways be used if they disagree with those in this chart. Part numbers in this chart are not recommendations by Chilton for any
product by brand name.
All models use electric ignition systems.
@ These functions are controlled by the emissions computer: in rare instances when adjustment is necessary, it should be per- i

formed by a professional technician.
© Use R-44TS if a colder plug is needed
@ Use R-42TS for high performance operation.
® Use R-42CTS for high performance operation.
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Adjust the electrode gap by bending the side
electrode

Always use a wire gauge to check the electrode gap

THE SHORTER THE LONGER
THE PATH, THE THE PATH, TH
FASTER THE SLOWER THE
HEAT iS Di§- HEAT IS DIS
SIPATED AND SIPATED AND
THE COOLER THE HOTTER
THE PLUG HE PLUG
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HEAVY LOADS, SHORT TRIP
NIGH SPEEDS §T0P-AND-GO

SHORT insulator Tip LONG Insulator Tip
Fast Heat Transier Siow Heat Transtet

HIGHER Heat Range
COLD PLUG HOT PLUG

Spark plug heat range

them off. The time you spend here will pay off
later on.

1. Twist the spark plug boot and remove
the boot from the plug. You may also use a plug
wire removal tool designed especially for this
purpose. DO NOT PULL ON THE WIRE
ITSELF. When the wire has been removed,
take a wire brush and clean the area around
the plug. Make sure that all the grime is re-
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PORCELAIN
INSULATOR

INSULATOR CRACKS
OFTEN OCCUR HERE

SHELL

CENTER ELECTRODE;
FILE FLAT WHEN
ADJUSTING GAP;
DO NOT BEND!

SIDE ELECTRODE
(BEND TO ADJUST GAP)

Cross section of a spark plug

moved so that none will enter the cylinder after
the plug has been removed.

2. Remove the plug using the proper size
socket, extensions, and universals as necessary.

3. If removing the plug is difficult, drip
some penetrating oil on the plug threads,allow
it to work, then remove the plug. Also, be sure:
that the socket is straight on the plug, espe-
cially on those hard to reach plugs.
INSPECTION

Check the plugs for deposits and wear. If
they are not going to be replaced, clean the
plugs thoroughly. Remember that any kind of
deposit will decrease the efficiency of the plug.
Plugs can be cleaned on a spark plug cleaning
machine, which can sometimes be foundin  serv-
ice stations, or you can do an acceptable job of
cleaning with a stiff brush. If the plugs are
cleaned, the electrodes must be filed flat. Use
an ignition points file, not an emery board or
the like, which will leave deposits. The elec-
trodes must be filed perfectly flat with sharp
edges; rounded edges reduce the spark plug volt-
age by as much as 50%.

Check spark plug gap before installation.
The ground electrode (the L-shaped one con-
nected to the body of the plug) must be parallel
to the center electrode and the specified size
wire gauge (see “Tune-Up Specifications’)
should pass through the gap with a slight drag.
Always check the gap with a slight drag. Always
check the gap on new plugs, they are not always
set correctly at the factory. Do not use a flat
feeler gauge when measuring the gap, because
the reading will be inaccurate.

Wire gapping tools usually have a bending
tool attached. Use thatto adjust the side elec-
trode until the proper distance is obtained. AB-
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SOLUTELY NEVER BEND THE CENTER
ELECTRODE. Also, be careful not to bend the
side electrode too far or too often; it may
weaken and break off within the engine, requir-
ing removal of the cylinder head to retrieve it.

To install:
1. Lubricate the threads of the spark plugs

+ with a drop of oil. Install the plugs and tighten
them hand-tight. Take care not to cross thread
them.

2. Tighten the spark plugs with the socket.
Do not apply the same amount of force you
would use for a bolt; just snug them in. If a
torque wrench is available, tighten to 11-15 ft.
Ibs. (14-20 Nm).

3. Install the wires on their respective
plugs. Make sure the wires are firmly con-
nected. You will be able to feel them click into
place.
SPARK PLUG ANALYSIS

A typical spark plug consists of a metal shell
surrounding a ceramic insulator. A metal elec-
trode extends downward through the center of
the insulator and protrudes a small distance.
Located at the end of the plug and attached to
the side of the outer metal shell is the side elec-
trode. This side electrode bends in at 90° so its
tip is even with, and parallel to, the tip of the
center electrode. This distance between these
two electrodes (measured in thousandths of an
inch) is called spark plug gap. The spark plug in
no way produces a spark but merely provides a
gap across which the current can arc. The coil
produces approximately 80,000 volts, which
travels to the distributor where it is distributed
through the spark plug wires to the plugs. The
current passes along the center electrode and
jumps the gap to the side electrode and, in so
doing, ignites the air/fuel mixture in the com-
bustion chamber. All plugs used in Firebirds
have a resistor built into the center electrode to
reduce interference to any nearby radio and tel-
evision receivers. The resistor also cuts down
on erosion of plug electrodes caused by exces-
sively long sparking. Resistor spark plug wiring
is original equipment on all Firebirds.

~ Spark plug life and efficiency depend upon
the condition of the engine and the tempera-
tures to which the plug is exposed. Combustion
chamber temperatures are affected by many fac-
tors such as compression ratio of the engine,
fuel/air mixtures, exhaust emission equipment,
and the type of driving you do. Spark plugs are
designed and classified by number according to
the heat range at which they will operate most
efficiently. The amount of heat that the plug
absorbs is determined by the length of the
lower insulator. The longer the insulator (it ex-
tends farther into the engine), the hotter the
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plug will operate; the shorter it is, the cooler it
will operate.

A plug that has a short path for heat transfer
and remains too cool will quickly accumulate de-
posits of oil and carbon since it is not hot
enough to burn them off. This leads to plug foul-
ing and consequently to misfiring. A plug that
has a long path for heat transfer will have no
deposits but, due to the excessive heat, the elec-
trodes will burn away quickly and, in some in-
stances, pre-ignition may result.

Pre-ignition takes place when plug tips get so
hot that they glow sufficiently to ignite the fuel/
air mixture before the spark does. This early
ignition will usually cause a pinging (sounding
much like castanets) during low speeds and
heavy loads. In severe cases, the heat may
become enough to start the fuel/air mixture
burning throughout the combustion chamber
rather than just to the front of the plug as in
normal operation. At this time, the piston is
rising in the cylinder making its compression
stroke. The burning mass is compressed and an
explosion results producing tremendous pres-
sure. Something has to give, and it does — pis-
tons are often damaged. Obviously, this deto-
nation (explosion) is a destructive condition
that can be avoided by installing a spark plug
designed and specified for your particular
engine.

A set of spark plugs usually requires replace-
ment after 16,000 or 19,000 km (10,000 or
12,000 miles) depending on the type of driving.
This interval has been increased to 48,000 km
(30,000 miles), with electronic ignition.

The electrode on a new spark plug has a
sharp edge but, with use, this edge becomes
rounded by erosion causing the plug gap to in-
crease. In normal operation, plug gap increases
about 0.025mm (0.001 in.) in every 1600-3200
km (1000-2000 miles). As the gap increases,
the plug’s voltage requirement also increases.
It requires a greater voltage to jump the wider
gap and about two to three times as much volt-
age to fire a plug at high speeds and accelera-
tion than at idle.

The higher voltage produced by the HEI igni-
tion coil is one of the primary reasons for the
prolonged replacement interval for spark plugs.
A consistently hotter spark prevents the foul-
ing of plugs for much longer than could nor-
mally be expected; this spark is also able to
jump across a larger gap more efficiently than
a spark from a conventional system. However,
even plugs used with the HEI system wear
after time in the engine.

Worn plugs become obvious during accelera-
tion. Voltage requirement is greatest during ac-
celeration and a plug with an enlarged gap may
require more voltage than the coil is able to pro-
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duce. As a result, the engine misses and sput-
ters until acceleration is reduced. Reducing ac-
celeration reduces the plug’s voltage require-
ment and the engine runs smoother. Slow, city
driving is hard on plugs. The long periods of
idle experienced in traffic creates an overly rich
gas mixture. Thé engine is not running fast
enough to completely burn the gas and, conse-
quently, the plugs are fouled with gas deposits
and engine idle becomes rough. In many cases,
driving under right conditions can effectively
clean these fouled plugs. 

|

NOTE: There are several reasons why a
spark plug will foul and you can usually
learn which is at fault by just looking at the
plug. A few of the most common reasons for
plug fouling, and a description of the fouled
plug’s appearance, can be found in the color
insert in this book.
Accelerate your car to the speed where the

engine begins to miss and then slow down to
the point where the engine smooths out. Run
at this speed for a few minutes and then accel-
erate again to the point of engine miss. With
each repetition this engine miss should occur at
increasingly higher speeds and then disappear
altogether. Do not attempt to shortcut this pro-
cedure by hard acceleration. This approach will
compound problems by fusing deposits into a
hard permanent glaze. Dirty, fouled plugs may
be cleaned by sandblasting. Many shops have a
spark plug sandblaster. After sandblasting, the
electrode should be filed to a sharp, square
shape and then gapped to specifications. Gap-
ping a plug too close will produce a rough idle
while gapping it too wide will increase its volt-
age requirement and cause missing at high
speeds and during acceleration.

The type of driving you do may require a
change in spark plug heat range. If the majority
of your driving is done in the city and rarely at
high speeds, plug fouling may necessitate chang-
ing to a plug with a heat range number one
higher than that specified by the car manufac-
turer. For example, a 1985 Firebird with a 305
cu. in. engine requires an R-45TS plug. Fre-
quent city driving may foul these plugs making
engine operation rough. An R-46TS is the next
hottest plug in the AC heat range (the higher
the AC number, the hotter the plug) and its in-
sulator is longer than the R-45TS so that it can
absorb and retain more heat. This hotter R-
46TS burns off deposits even at low city speeds
but would be too hot for prolonged turnpike
driving. Using this plug at high speeds would
create dangerous pre-ignition.

If the car is used for abnormal driving (as in
the examples above), or the engine has been
modified for higher performance, then a
change to a plug of a different heat range may

be necessary. For a modified car it is always
wise to go to a colder plug as a protection
against pre-ignition. It will require more fre-
quent plug cleaning, but destructive detonation
during acceleration will be avoided.

FIRING ORDERS
NOTE: To avoid confusion, replace spark
plug wires one at a time,

TToow
agal—

FRONT
“©

Of ENGINE

Buick-built V6 with C3 ignition system; Engine
firing order 1-6-5-4-3-2

Pontiac-built 4-151 (2.5L) engine; Engine firing
order; 1-3-4-2 Distributor rotation; clockwise
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Chevrolet-built V8 engines; Engine firing order 8-4-
3-6-5-7-2-1 Distributor rotation; clockwise

Chevrolet-built 6-173 (2.8L) engine; Engine firing
order; 1-2-3-4-5-6 Distributor rotation; clockwise

Spark Plug Wires

CHECKING AND REPLACING
Every 15,000 miles (24,000 km), inspect the

spark plug wires for burns, cuts, or breaks in
the insulation. Check the boots and the nipples
-on the distributor cap. Replace any damaged
wiring.
- Every 45,000 miles (72,000 km) or so, the re-
sistance of the wires should be checked with an
ohmmeter. Wires with excessive resistance will
‘cause misfiring, and may make the engine diffi-
cult to start in damp weather. Generally, the
useful life of the cables is 45,000-60,000 miles
(72,000-96,000 km).

To  check resistance, remove the distributor
.: ¢ap, leaving the wires in place. Connect one

lead of an ohmmeter to an electrode within the
cap; connect the other lead to the correspond-
ing spark plug terminal (remove it from the
spark plug for this test). Replace any wire
which shows a resistance over 30,000) (ochms).
Generally speaking, however, resistance should
not be over 25,0000 and 30,000Q2 must be con-
sidered the outer limit of acceptability.

It should be remembered that resistance 18
also a function of length; the longer the wire,
the greater the resistance. Thus, if the wires on
your car are longer than the factory originals,
resistance will be higher, quite possibly outside
these limits.

When installing new wires, replace them one
at .a time to avoid mixups. Start by replacing
the longest one first. Install the boot firmly
over the spark plug. Route the wire over the
same path as the original. Insert the nipple
firmly onto the tower on the distributor cap,
then install the cap cover and latches to secure
the wires.

HIGH ENERGY IGNITION (HEI)
SYSTEM

The General Motors HEI system is a pulse-
triggered, transistor-controlled, inductive dis-
charge ignition system. It is a completely self-
contained unit. All parts are contained within
the distributor.

The distributor contains the electronic con-
trol module, and the magnetic triggering
device. The magnetic pickup assembly contains
a permanent magnet, a pole piece with internal
“teeth”, and a pickup coil (not to be confused
with the ignition coil). .

For 1982 and later, an HEI distributor with
Electronic Spark Timing is used (for more in-
formation on EST, refer to Chapter 4). It is
unlike most other HEI distributors, which use
an externally mounted ignition coil connected
to the distributor by means of a high tension
wire,

All spark timing changes are done electroni-
cally by the Electronic Control Module (ECM)
which monitors information from various
engine sensors, computes the desired spark
timing and then signals the distributor to
change the timing accordingly. No vacuum or
mechanical advance systems are used.

In the HE] system, as in other electronic ig-
nition systems, the breaker points have been re-
placed with an electronic switch — a transistor
— which is located within the control module.
This switching transistor performs the same
function the points did in a conventional igni-
tion system, it simply turns the coil’s primary
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current on and off at the correct time. Essen-
tially electronic and conventional ignition sys-
tems operate on the same principle.

The module which houses the switching tran-
sistor is controlled (turned on and off) by a mag-
netically generated impulse induced in the
pickup coil. When the teeth of the rotating
timer align with the teeth of the pole piece, the
induced voltage in the pickup coil signals the
electronic module to open the coil primary cir-
cuit. The primary current then decreases, and
a high voltage is induced in the ignition coil sec-
ondary windings which is then directed
through the rotor and high voltage leads (spark
plug wires) to fire the spark plugs.

In essence, the pickup coil module system
simply replaces the conventional breaker
points and condenser. The condenser found
within the distributor is for radio suppression
purposes only and has nothing to do with the
ignition process. The module automatically con-
trols the dwell period, increasing it with increas-
ing engine speed. Since dwell is automatically
controlled, it cannot be adjusted. The module
itself is non-adjustable and non-repairable and
must be replaced if found defective.

HEI System Precautions
Before going on to troubleshooting, it might

be a good idea to take note of the followingpre-
cautions:

Timing Light Use
Inductive pickup timing lights are the best

kind to use with HEI. Timing lights which con-
nect between the spark plug and the spark plug
wire occasionally (not always) give false read-
ings.

Spark Plug Wires
The plug wires used with HEI systems are of

a different construction than conventional
wires. When replacing them, make sure you get
the correct wires, since conventional wires
won’t carry the voltage. Also, handle them care-
fully to avoid cracking or splitting them and
never pierce them.

Tachometer Use

Not all tachometers will operate or indicate
correctly when used on a HEI system. While
some tachometers may give a reading, this does
not necessarily mean the reading is correct. In
addition, some tachometers hook up differently
from others. I you can’t figure out whether or
not your tachometer will work on your car,
check with the tachometer manufacturer.
Dwell readings, of course, have no significance
at all. .

HEI System Testers
Instruments designed specifically for testing

HEI systems are available from several tool
manufacturers. Some of these will even test the
module itself. However, the tests given in the
following section will require only an ohmme-
ter and a voltmeter.

Troubleshooting the HEI System
The symptoms of a defective component

within the HEI system are exactly the same as
those you would encounter in a conventional
system. Some of these symptoms are:

HEI Plug Wire Resistance Chart
Wire Length Minimum Madmum

0-15 inches 3000 ohms 10,000 ohms
15-25 inches 4000 ohms 15,000 ohms
25-35 inches 6000 ohms 20,000 ohms
Over 35 inches 25,000 ohms

» Hard or no Starting
* Rough Idle
* Poor Fuel Economy
+ Engine misses under load or while acceler-

ating.
If you suspect a problem in your ignition

system, there are certain preliminary checks
which you should carry out before you begin to
check the electronic portions of the system.
First, it is extremely important to make sure
the vehicle battery is in good state of charge. A
defective or poorly charged battery will cause
the various components of the ignition system
to read incorrectly when they are being tested.
Second, make sure all wiring connections are
clean and tight, not only at the battery, but also
at the distributor cap, ignition coil, and at the
electronic control module.

Since the only change between electronic and
conventional ignition systems is in the distrib-
utor component area, it is imperative to check
the secondary ignition circuit first. If  the secon-
dary circuit checks out properly, then the
engine condition is probably not the fault of the
ignition system. To check the secondary igni-
tion system, perform a simple spark test.
Remove one of the plug wires and insert some
sort of extension in the plug socket. An old
spark plug with the ground electrode removed
makes a good extension. Hold the wire and ex-
tension about 6mm (Ys in.) away from the
block and crank the engine. If a normal spark
occurs, then the problem is most likely not in
the ignition system. Check for fuel system prob-
lems, or fouled spark plugs.

If, however, there is no spark or a weak
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(EST) HEI DISTRIBUTOR
=

HE (EST) distributor

spark, then further ignition system testing will
have to be done. Troubleshooting techniques
fall into two categories, depending on the
nature of the problem. The categories are (1)
Engine cranks, but won't start or (2) Engine
runs, but runs rough or cuts out. To begin
with, let’s consider the first case.

Engine Falls to Start
If the engine won't start, perform a spark

test as described earlier. This will narrow the
problem area down considerably. If no spark
occurs, check for the presence of normal bat-
tery voltage at the battery (BAT) terminal on
the ignition coil. The ignition switch must be in
the ON position for this test. Either a voltme-
ter or a test light wire may be used for this test.
Connect the test light wire to ground and the
probe end to the BAT terminal at the coil. If
the light comes on, you have voltage to the dis-
tributor. If the light fails to come on, this indi-
cates an open circuit in the ignition primary
wiring leading to the distributor. In this case,
you will have to check wiring continuity back to
the ignition switch using a test light. If there is

"battery voltage at the BAT terminal, but no
spark at the plugs, then the problem lies within
the distributor assembly. Go on to the distribu-
tor components test section.

Engine Runs, But Runs Roughly or Cuts Out
1. Make sure the plug wires are in good

shape first. There should be no obvious cracks
or breaks. You can check the plug wires with an
ohmmeter, but do not pierce the wires with a
probe. Check the chart for the correct plug wire
resistance.

2. If the plug wires are OK, remove the cap
assembly and check for moisture, cracks, chips,
or carbon tracks, or any other high voltage
leads or failures. Replace the cap if any defects
are found. Make sure the timer wheel rotates
when the engine is cranked. If  everything is all
right so far, go on to the distributor compo-
nents test section following.

DISTRIBUTOR COMPONENTS TESTING
If the trouble has been narrowed down to the

units within the distributor, the following tests
can help pinpoint the defective component. An
ohmmeter with both high and low ranges
should be used. These tests are made with the
cap assembly removed and the battery wire dis-
connected. If a tachometer is connected to the
TACH terminal, disconnect it before making
these tests.

1. Connect an ohmmeter between the
TACH and BAT terminals on the ignition coil.
The primary coil resistance should be less than

2. To check the coil secondary resistance,
connect an ohmmeter between the high tension
terminal and the BAT terminal. Note the read-
ing. Connect the ohmmeter between the high
tension terminal and the TACH terminal. Note
the reading. The resistance in both cases
should be 6,000-30,000(). Be sure to test be-
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PICKUP COIL
ASSEMBLY

PICKUP COIL
LEADS DiS-

CONNECTED
FROM MODULE

Ohmmeter 1 shows the connections for testing the
pick-up coil. Ohmmeter 2 shows the connections
for testing the pick-up coil continuity

OHMMETER OHMMETER OHMMETER

Remote coil testing — Test 1, high scale,should
bread very high (Infinite). Test 2, low scale, should
read very low or zero. Test 3, high scale, should not
read infinite

tween the high tension terminal and both the
BAT and TACH terminals.

3. Replace the coil only if the readings in
Step 1 and Step 2 are infinite.

NOTE: These resistance checks will not dis-
close shorted coil windings. This condition
can only be detected with scope analysis or a
suitably designed coil tester. If these instru-

PICKUP

Pickup coll testing - Test 1, should read infinite at
all times. Test 2, should read .500-1500 ohms

‘ments are unavailable, replace the coil with a
known good coil as a final coil test.
4. To test the pickup coil, first disconnect

the white and green module leads. Set the ohm-
meter on the high scale and connect it between
a ground and either the white or green lead.
Any resistance measurement less than infinity
(=) requires replacement of the pickup coil.

5. Pickup coil continuity is tested by connect-
ing the ohmmeter (on low range) between the
white and green leads. Normal resistance is
500-1,500€). I f  a vacuum unit is used, move the
vacuum advance arm while performing this
test. This will detect any break in coil continu-
ity. Such a condition can cause intermittent mis-
firing. Replace the pickup soil if the reading is
outside the specified limits.

6. If no defects have been found at this
time, and you still have a problem, then the
module will have to be checked. If you do not
have access to a module tester, the only possi-
ble alternative is a substitution test. If the
module fails the substitution test, replace it.

HE! SYSTEM MAINTENANCE
Except for periodic checks on the spark plug

wires, and an occasional check of the distribu-
tor cap for cracks (see Steps 1 and 2 under
“Engine Runs, But Runs Roughly or Cuts
Out” for details), no maintenance is required
on the HEI system. No periodic lubrication is
necessary; engine oil lubricates the lower bush-
ing, and an oil-filled reservoir lubricates the
upper bushing.
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APPLY SILICONE

Module replacement; be sure to coat the mating sur-
faces with silicone lubricant

COMPUTER CONTROLLED COIL
IGNITION SYSTEM (C31)

The 1989 Turbo TA is equipped with a 3.8L
Turbocharged engine. The C?I ignition system
replaces the conventional distributor. The
system consists of three separate coils, module,
camshaft sensor, crankshaft sensor and ECM.

The system uses the “Waste Spark’ method
of spark distribution. Each cylinder is matched

ENGINE PERFORMANCE AND TUNE-UP PROCEDURES

with the cylinder that is opposite it (1-4, 2-5,
3-6). The spark occurs simultaneously in the
cylinders comingup on the compression and ex-
haust stroke. The exhaust cylinder requires
very little of the available spark to fire the plug.
Most of the energy is available for the piston on
the compression stroke.

The three coils are mounted on the C°I
module. The module is not repairable and must
be replaced if defective. The coils can be trans-
ferred to a new module. The Type I coil pack is
three twin tower coils combined into a single
unit. All three coils must be replaced as a unit.
The Type II coil pack is three separate coils
mounted on the module. Each coil can be re-
placed separately.

C31SYSTEM DIAGNOSIS

CAUTION: When handling secondary
spark plug leads with the engine running or
starting, insulated pliers must be used and
care exercised to prevent a possible electrical
shock.

8 WAY INJECTOR 15A INJFUEL ECM
HARNESS CONNECTOR 639 opt FUSE Sn

o r  € PNK/BLK Teeneast INJECTOR AS
HARNESS CONNECTOR» FRONT VIEW H 846 BLK/YEL *—

\ 6 ——— 845 BLK/WHT *~—
F 844 BLK/RED ~ —o
—

C 843 BLXPNK —o *—
—

. 842 BLK/GRN ~~ —
nay

A 841BLX ——
Cons — =

= om ay
L— 423 WHT : EST

3 ==  Sle  enimion
] 3 | | MODULE — A424 TAN/BLK BYPASS

. 13  ve r  pon — 430 PPLWHT REFERENCE HIGH
. . 2 BLK - — 453 BLK/RED REFERENCE LOW-— — 121 WHT —————] 1p.  TACH LEAD| (GROUND)r—-  | CRANK SENSOR

— 6542 BLK/YEL (BLACK
| i - — 641 BLKLT GRN

2 > — 630 8LK Cl  CLBLK I ——— CAM SIGNALLd  633BRN/WHT FOR “SFI”
r -=—1 — 632 BLIPNK

) Silly [— 839 PNKBLK ~——@r\A—
I | i CIIFUSE

BL — 631 YEL
$ > 81K ~~ 439 PRKBLK “OM J—LA ECMFUSE CAM SENSOR CONN.

SECONDARY PRIMARY WINDING (FRONT VIEW) (GRAY)

C31system wiring
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®IGNITION “OFF”.
S DISCONNECT ONE SPARK PLUG LEAD AT A TIME AND,

INSTALL SPARK TESTER (ST-125) J-26792 OR EQUIVALENT.
® OBSERVE SPARK TESTER WITH ENGINE IDLING. REPEAT

THIS TEST FOR ALL PLUG LEADS.
SPARK SHOULD JUMP TESTER GAP ON ALL LEADS WITH

ENGINE IDLING. DIDIT? SEE CAUTION

NO

SIGNITION “OFF”,GROUND THE OPPOSITE PLUG
LEAD OF THE AFFECTED COIL AT SPARK PLUG.

# SPARK SHOULDJUMP TESTER GAP WHILE
CRANKING ENGINE. DOES (T/

59

CHECK FOR;
= FAULTY, WORN OR CRACKED SPARK PLUG(S)
= PLUG FOULING DUE TO ENGINE MECHANICAL FAULT.

SCHECK THE RESISTANCE OF EACH PLUG WIRE OF THE COLL
WHICH DID NOT FIRE THE SPARK TESTER.

® WIRE RESISTANCE SHOULD BE LESS THAN 30,000 OHMS EACH
AND WIRES SHOULD NOT BE GROUNDED. ARE WIRES OK/

REPLACE THE SPARK PLUG FOR THE LEAD WHICH
WAS JUMPERED TO GROUND. IF MISFIRE IS STILL
PRESENT, START MISFIRE TEST AGAIN AT STEP #1.

OREMOVE CONRETAINING NUTS ANDREMOVE CORS.
SCONRS SHOULDBE FREE OF CARBON TRACKING. ARE THEY?

REPLACE
FAULTY WIRE {S)

S SWITCH A NORMALLY OPERATING COL
WITH THE COIL FROM PROBLEM CYLINDER.

OREPEAT TEST #1 ON PROBLEM CYLINDER.
@ SPARK SHOULDJUMP TESTER GAP WITH

ENGINE IDLING. DID IT?

YES

|
ORIGINAL IGNITION
COIL IS FAULTY

FAULTY IGNITION COIL. ALSO CHECK FOR
FAULTY PLUG WIRE CONNECTIONS AND
WIRE NIPPLES FOR CARBON TRACKING.

FARTY C3}
MODULE

*CAUTION; When handling secondary spark plug leads with engine running,
insulated pliers must be used and care exercised to prevent a possible electrical shock.

CLEAR CODES AND CONFIRM "CLOSED LOOP™ OPERATION AND NO "SERVICE ENGINE SOON” LIGHT.

Engine misses at idle
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® © IF ENGINE MISFIRES UNDER LOAD ONLY, | "
© ENGINE IDLING AT NORMAL OPERATING TEMP.,DISCONNECT IAC. i
© MOMENTARILY DISCONNECT EACH SPARK PLUG LEAD,USING k

INSULATED PLIERS, WHILE OBSERVING ENGINE RPM. SEE CAUTION "
® ALL PLUG LEAD{(S) SHOULD RESULT IN AN RPM DROP. DID THEY? p

k

I
NO ¢

4

@ © IGNTION OFF,INSTALL SPARK TESTER (ST-125))-26792 OR EQUIVALENT SEE "ROUGH,UNSTABLEOR INCORRECT IDLE i
ON PLUG LEAD{S) WHICH DID NOT RESULT IN RPM DROP. OR STALLING” i

© SPARK SHOULD JUMP TESTER GAP WHILE CRANKING ENGINE. DOES IT? ) 
;

0 YES 4N h

]
® ® IGNITION OFF, GROUND THE OPPOSITE PLUG CHECK FOR; 4

LEAD OF THE AFFECTED COL AT SPARK PLUG. * = FAULTY, WORN OR DAMAGED SPARK PLUG(S) ?
© SPARK SHOULD JUMP TESTER GAP WHILE . = PLUG FOULING DUE TO ENGINE MECHANICAL FAULT. L:

CRANKING ENGINE. DOES IT? iF SPARK PLUGS CHECK OUT OK,SEE “CUTS OUT, :
MISSES” x

ty

NO 3

© CHECK THE RESISTANCE OF EACH PLUG WIRE OF THE COR REPLACE THE SPARK PLUG FOR THE LEAD WHICH WAS Ed
WHICH DID NOT FIRE THE SPARK TESTER. JUMPEREDTO GROUND. IFMISFIREIS STILL PRESENT, .

© WIRE RESISTANCE SHOULD BE LESS THAN 30,000 OHMS EACH START MISFIRE TEST AGAIN AT STEP #1. i )

AND WIRES SHOULD NOT 86 GROUNDED. ARE WIRES OK? .
| = —
YES NO

1 1
® © REMOVE COIL RETAINING NUTS AND REMOVE COILS. REPLACE 4

# COILS SHOULD BE FREE OF CARBON TRACKING. ARE THEY? FAULTY WIRE(S) 4
Es

YES wo | 5
i ,

® © SWITCHA NORMALLY OPERATING COIL WITH THE FAULTY IGNITION COfL. ALSO CHECK FOR )
COIL FROM PROBLEM CYLINDER. FAULTY PLUG WIRE CONNECTIONS AND 3.

© SPARK SHOULD JUMP TESTER GAP AT PROBLEM WIRE NIPPLES FOR CARBON TRACKING. {
CYLINDER WHILE CRANKING ENGINE. DID IT? le

NO

ORIGINAL IGNITION FAULTY C3
CONIS FAULTY MODULE
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#* CAUTION: When handling secondary spark plug leads with engine running,
insulated pliers must be used and care exercised to prevent a possible electrical shock.

R
r 

SO

CLEAR CODES AND CONFIRM "CLOSED LOOP” OPERATION AND NO “SERVICE ENGINE SOON" LIGHT.

Engine misses under load
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COMPONENT REPLACEMENT Remove the two retaining nuts for each coil for
the Type I I  unit. )Coil Pack and Module 4. For the Type], tilt the coil assembly back

1. Disconnect the negative (-) battery cable. ~~ and disconnect the coil-to-module connectors.
2.  Label and disconnect the spark plug To install:

wires from the coils. 1. Install the coil assembly and torque the
3. Remove the six Torx® screws securing  Torx® screws to 27 inch Ibs. (3 Nm).

the coil to the module for the Type I unit. 2. Connect the spark plugs and negative bat-
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ENGINE PERFORMANCE AND TUNE-UP PROCEDURES 61

1. Torx® screws (6) 27 inch Ibs. (3 Nm)
2. C3 module

- 3. Ignition coil assembly
Type | coil pack and module

I
1. Nuts 40 inch Ibs. (4.5 Nm)
2. C3 module
3. Ignition coils (3)

Type Il coll pack and module

tery cable. Check for proper operation.
Crankshaft Sensor

1. Disconnect the negative (-) battery cable
and sensor connector.

2. Rotate the harmonic balancer until any
window in the interrupter is aligned with the
crankshaft sensor. Loosen the pinch bolt on the
sensor pedestal until the sensor is free to slide
in the pedestal.

3. Remove the pedestal-to-engine mounting
bolts. Carefully remove the sensor andpedestal
as an assembly.

To install:
1. Loosen the pinch bolt on the new sensor

until the sensor is free to slide in the pedestal.
2. Make sure the window in the interrupter

is still positioned and install the assembly.

1. Crankshaft sensor
2. Camshaft position sensor .
3. Camshaft sensor interrupter and shaft assembly

Crankshaft and camshaft sensors

3. Install the mounting bolts and tongueto
22 ft. Ibs. (30 Nm). eo

4. Rotate the balancer until the interrupter
rings fills the sensor slots and the edge théin-...
terrupter window is aligned with the edge.of
the deflector on the pedestal. Fey

5. Insert special tool J-36179 or equivalent,o
into the gap between the sensor and interz
rupter. If the gauge will not slide past the:
sensor on either side of the interrupter. The: 2:
sensor is out of adjustment. on  SOD
SENSOR ADJUSTMENT BREE

1. Loosen the pinch bolt on the sensor ped:x |
estal and insert adjustment tool J-36179 into.|
the gap between the sensor and interrupter. "of.

RA AT2. Torque the pinch bolt to 30 inch Ibs. (3.4.33.
Nm). : = a

3. If the interrupter has excessive runout,“
replace the harmonic balancer. Es

Coed.

Camshaft Sensor
NOTE: If the camshaft sensor needs replac-
ing, the entire drive assembly does not have
to be removed from the engine.
1. Disconnect the negative (-) battery cable

and ignition module 14 way connector.
2. Label and disconnect the spark plug

wires from the coil pack.
3. Remove the ignition module bracket as-

sembly.
4. Disconnect the three way connector and

remove the sensor from the drive assembly.
To install:
1. Position the sensor as removed, connect

the wiring and spark plugs.



62 ENGINE PERFORMANCE AND TUNE-UP PROCEDURES i

4
j 

SILICONEor ,  CRS the battery cable and adjust the MODULE APPLYBICONE 3

\

SENSOR ADJUSTMENT

1. This adjustment does not effect spark
timing. Remove the No.1 spark plug and rotate
the engine until the cylinder comes up on the
compression stroke.

2. Mark the harmonic balancer and rotate
the engine to 25° A.T.D.C. | :

3. Disconnect the plug wires from the coil Ee
g i :  the weather pack removing tool J Remote coil ignition module —always coat the base 3

. - with silicone dielectric grease ~
28742-A or equivalent, remove terminal B of 9
the sensor 3-way connector on the module side. washer. Remove the magnet, pole piece and -

5. Probe terminal B of the 3-way connector pickup coil.
by installing a jumper wire into B and recon- "4. Installation is the reverse of the removal
necting the wire removed to the jumper. Wire procedure. .
B must be connected to the circuit plus the
jumper wire. Module

6 .  Connect 8 voltmeter between the jumper 1. Disconnect the negative (-) battery cable.
war Re + ON, engine OFF. rotate the cam- NOTE: The distributor does not have to be
shaft sensor counterclockwise until the sensor removed to perform service on the ignition
switch closes. This is indicated by the voltage _ r  .
reading going from high 5-12 volts to a low volt- 2. Remove the distributor cap, rotor and dis-
age 0-2 volts, The low voltage means the switch ~~ connect the module wirmg.is closed. 3. Remove the two retaining screws and

_ 8. Tighten the retaining bolt, install plug module.tall:
wires, remove jumper and check operation. "1. Wipe the distributor base and module

Distributor Cap (HEI) with a clean rag. |

2. Important: apply a coat ofDielectric Sil-1. Disconnect the ignition switch wire from  ;  oy

the distributor cap. Also disconnect the tachom- or] e grease to the distributor base, module
eter wire, if so equipped. I : .

3. Remove the distributor cap by turning 4. Install the distributor rotor, cap andthe four latches (the L4 distributor has 2 :latches) counterclockwise. check for proper operation.
4. Remove the cap. Installation is the re- i

verse of removal. Be sure you get the ignition i
and tachometer wires connected to the correct IGNIT ION  T IM ING
terminals.

rer Description
gnition timing is the measurement, in de-

1. Disconnect the negative battery cable. grees of crankshaft rotation, of the point at
2. Remove the distributor cap. which the spark plugs fire in each of the cylin-3. Unscrew the two rotor attaching screws gers It is measured in de bef;

and then lift off the rotor. grees before or after
4. Make sure the rotor is positioned in the 10p Dead Center (TDC) of the compression

correct direction and tighten the retaining Because it takes a fraction of a second for the
- BCTEews. spark plug to ignite the mixture in the cylinder,

Pickup Coll the spark plug must fire a little before the
) piston reaches TDC. Otherwise, the mixture1. Disconnect the negative battery cable. will not be completely ignited as the piston

2. Remove the distributor cap and then the passes TDC and the full power of the explosion
rotor. will not be used by the engine.

3.  Remove 3 screws from the magnetic The timing measurement is given in degrees
shield. Remove the magnetic shield and C- of crankshaft rotation before the piston C

m
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ENGINE PERFORMANCE AND TUNE-UP PROCEDURES 63

reaches TDC (BTDC). If the setting for the ig-
nition timing is 5° BTDC, the spark plug must
fire 5° before each piston reaches TDC. This
only holds true, however, when the engine is at
idle speed.

As the engine speed increases, the pistons go
faster. The spark plugs have to ignite the fuel
even sooner if it is to be completely ignited
when the piston reaches TDC.

If the ignition is set too far advanced
(BTDC), the ignition and expansion of the fuel
in the cylinder will occur too soon and tend to
force the piston down while it is still traveling
up. This causes engine ping. If the ignition
spark is set too far retarded, after TDC
(ATDC), the piston will have already passed
TDC and started on its way down when the fuel
is ignited. This will cause the piston to be
forced down for only a portion ofits travel. This
will result in poor engine performance and lack
of power.

When timing the engine, the Number 1 plug
wire should be used to trigger the timing light.
The notch for the No. 1 cylinder is scribed
across all three edges of the double sheave
pulley. Another notch located 180° away from
the No. 1 cylinder notch is scribed only across
the center section of the pulley to make it dis-
tinguishable from the No. 1 cylinder notch.

There are two basic types of timing lights
available. The first type of light operates from
the car’s battery. Two alligator clips connect to
the battery terminals, while a third wire con-
nects to the spark plug with an adapter or to
the spark plug wire with an inductive pickup.
This type of light is more expensive, but the
xenon bulb provides a nice bright flash which
can even be seen in sunlight. The second type
replaces the battery source with 110 volt house
current. Some timing lights have other funec-
tions built into them, such as dwell meters, ta-
chometers, or remote starting switches. These
are convenient, in that they reduce the tangle
of wires under the hood, but may duplicate the
functions of tools you already have.

Because the car has electronic ignition, you
should use a timing light with an inductive
pickup. This pickup simply clamps around the
Number 1 spark plug wire (in this case, the coil
wire), eliminating the adapter. It is not suscep-
tible to cross firing or false triggering, which
may occur with a conventional light due to the
greater voltages produced by HEL

ADJUSTMENT
1982-85

NOTE: When adjusting the timing, refer to
the instructions on the emission control
sticker inside the engine compartment.
Follow all instructions on the label.

Fg

MAGNETIC TIMING PROBE HOLE

"0" STAMP ON
POINTER
NOTCH IN PULLEY

* MAGNETIC TIMING
ASM. MOUNTED TO . o r  HOLE ASM.
FRONT COVER

PULLEY

View of the timing marks, located at the front of the
engine

1. Locate the timing marks on the crank-
shaft pulley and the front of the engine.

2. Clean off the marks and coat them with
white paint or chalk, so that they may be seen.

3. Warm the engine to normal operating
temperatures and stop the engine. Connect a
tachometer to the distributor.

4. Install a timing light with an inductive
pickup lead to the No. 1 spark plug wire; front
cylinder of the 4-2.5L engine, front right cylin-
der of the 6-2.8L and 3.1L engine and front left
cylinder of the 6-3.8L, 8-5.0L and 5.7L engine.

5. For 4-2.5L engines, follow emission con-
trol sticker instructions. For 6-2.8L and 8-
5.0L VIN H engines, disconnect the 4-wire con-
nector at the distributor. For the 8-5.0L VIN S
engine, disconnect the Tan/Black wire at the
right valve cover to place the EST into the by-
pass mode; DO NOT disconnect the 4-wire con-
nector at the distributor.

6. Turn OFF all accessories, place the trans-
mission in NEUTRAL for manual and PARK
for auto. Set the parking brake.

7. Loosen the distributor bolt so that the dis-
tributor may be turned.

8. Start the engine and aim the timinglight

| ! 7

Fora
SOR

oO
Grounding the diagnostic terminal
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at the timing marks. With the engine idling,
adjust the timing marks.

9. Turn the engine OFF and disconnect the
timing light and tachometer. Reconnect the dis-
tributor connectors.

1986-90
1. Run the engine until it reaches normal

operation temperature and with the air condi-
tioning OFF.

: 2. Ground the A and B diagnostic terminal
of the 12-terminal ALDL (assembly line diag-
nostic link) located under the instrument
panel.

3. Using a timing light connected to the
No.1 spark plug, loosen the distributor hold
down and turn the distributor to the specified
timing. Use the timing specification on the emis-
sion control label in the engine compartment.
If this label is missing or damaged, refer to the
“Tune-up Specification” chart in this chapter.

4. Tighten the distributor hold down clamp
and recheck timing.

5. With the engine still running, un-ground
the diagnostic terminal.

VALVE LASH
All models utilize a hydraulic valve lifter

system to obtain zero lash. No adjustment is nec-
essary. An initial adjustment is required any-
time that the lifters are removed or the valve
train is disturbed, this procedure is covered in
Chapter 3.

® PREPARE VEHICLE FOR ADJUSTMENTS -
SEE EMISSION LABEL ON VEHICLE.
NOTE: IGNITION TIMING SET PER LABEL

(®) TURN IDLE SPEED SCREW
TO SET BASIC IDLE SPEED TO
SPECIFICATIONS. RECONNECT
SOLENOID ELECTRICAL LEAD
AFTER ADJUSTMENT

IDLE SPEED AND MIXTURE
ADJUSTMENTS

NOTE: Mixture adjustments are factory set
and sealed; no adjustment attempt should be
made, except by an authorized GM dealer.

IDLE SPEED

2-bbl Carburetor
Without Air Conditioning

1. Refer to the emission label on the vehicle
and prepare the engine for adjustments (set the
timing). Set the parking brake. Connect a ta-
chometer to the distributor connector.

2. Place the transmission in DRIVE for au-
tomatic transmission and NEUTRAL for
manual transmission; make sure that the sole-
noid is energized.

3. Open the throttle slightly to allow the so-
lenoid plunger to extend. Adjust the curb idle
speed to the specified rpm by turning the sole-
noid screw.

4. De-energize the solenoid by disconnecting
the electrical lead.

5. Set the basic idle speed rpm by turning
the idle speed screw. After adjustment, recon-
nect the solenoid electrical lead.

6. Remove the tachometer and install the
air cleaner.

2-bbl Carburetor
With Air Conditioning

1. Refer to the emission label on the vehicle
and prepare the engine for adjustments (set the
timing). Remove the air cleaner and set the park-

® TURN SOLENOID
SCREW TO ADJUST
CURB IDLE SPEED
TO SPECIFIED RPM
(SOLENOID
ENERGIZED)

(@soLenoID
ENERGIZED - A/T
IN DRIVE, M/T IN
NEUTRAL

o/

—r

I

=< DISCONNECT
ELECTRICAL LEAD
TO DE-ENERGIZE
SOLENOID

z J

OPEN THROTTLE
SLIGHTLY TO
ALLOW SOLENOID
PLUNGER TO
FULLY EXTEND

Idie speed adjustment-without A/C
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ENGINE PERFORMANCE AND TUNE-UP PROCEDURES

(1) PREPARE VEHICLE FOR ADJUSTMENTS -
SEE EMISSION LABEL ON VEHICLE.
NOTE: IGNITION TIMING SET PER LABEL.

@ TURN IDLE SPEED SCREW
TO SET CURB IDLE SPEED TO
SPECIFICATIONS - A/C OFF
(SEE EMISSION LABEL)

65

(3) SOLENOID ENERGIZED - A/C
COMPRESSOR LEAD
DISCONNECTED AT A/C
COMPRESSOR, A/C ON,
A/T IN DRIVE, M/T IN NEUTRAL.

(5) TURN SOLENOID
SCREW TO ADJUST
TO SPECIFIED RPM.
(RECONNECT A/C

COMPRESSOR LEAD
AFTER ADJUSTMENT).

peOPEN THROTTLE ELECTRICAL
SLIGHTLY TO CONNECTION
ALLOW SOLENOID
PLUNGER TO
FULLY EXTEND.

Idle speed adjustment-with A/C

ing brake. Connect a tachometer to the distrib-
utor connector.

2. Place the transmission in DRIVE for au-
tomatic transmission and NEUTRAL for
manual transmission. Turn the air condition-
ing OFF and set the curb idle speed by turning
the idle speed screw.

3. Disconnect the air conditioning lead at
the air conditioning compressor; make sure the
solenoid is energized. Open the throttle slightly
to allow the solenoid plunger to extend.

4. Turn the solenoid screw to adjust to the
specified rpm. After adjustment, reconnect the
air conditioning compressor lead, remove the ta-
chometer and install the air cleaner.

FAST IDLE

2-bbl Carburetor

NOTE: Following the adjustment of the idle
speed, the fast idle speed may be adjusted.

1. Place the transmission in PARK or NEU-
TRAL and refer to the recommendation on the

. emission label.
2. Place the fast idle screw on the highest

step of the fast idle cam.
3. Turn the fast idle screw to obtain the spec-

ified fast idle rpm.
»

CURB IDLE
Throttle Body Injection (4-2.5L)

CAUTION: To prevent the engine from run-
ning at high rpm, be sure the ignition is OFF
and the vehicle is in PARK before disconnect-
ing the IAC valve.
1. Use a center punch to start a drill hole

over the stop screw. Use a %, in. (4mm) drill
bit to drill through the castingin  the hardened
pug.

2. Use a punch to drive out the hardened
plug.

3. Remove the throttle valve cable to gain
access to the minimum air adjustment screw
(auto. trans. only).

4. Connect a tachometer to the engine.
5. Disconnect the IAC valve connector at

the throttle body.
6. Start the engine and allow the rpm to sta-

bilize.
7. Install tool J-33047 in the idle air pas-

sage of the throttle body until bottomed and no
air leaks exist.

8. Using a No. 20 Torx® bit and turn the
throttle stop screw until the engine rpm is 500
+ 25 for the automatic and 775 = 25 for the
manual transmission.

9. Install the TV cable if removed.
10. Reconnect all disconnected hoses and elec-

trical connectors.



66 ENGINE PERFORMANCE AND TUNE-UP PROCEDURES

~ (1) PREPARE VEHICLE
FOR ADJUSTMENTS -
SEE EMISSION LABLE
ON VEHICLE. PLACE
TRANSMISSION IN
PARK/NEUTRAL . (ery f 

PLACE FAST

~m
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IDLE SCREW ON
HIGHEST STEP OF
FAST IDLE CAM. ©

h
e

.(3) TURN FAST IDLE SCREW ©

IN OR OUT TO OBTAIN
SPECIFIED FAST IDLE
R.P.M. - (SEE LABEL).

tA
 

ar
n

Fast idle Adjustment Procedure

1) FROM TOP, PRICK PUNCH
Rh OVER CENTER LINE OF

k THROTTLE STOP SCREW
PRICK PUNCH AS INDICATED.

THROTTLE LEVER
sTOP

DRILL 5/32" DIA. HOLE THRU
CASTING TO HARDENED PLUG.THROTTLE STOP

SCREW

USING 1/16” DIA. PUNCH, ———~<—%% |

® PUNCH THRU BOTTOM OF a"  R
DRILLED HOLE TO REMOVE
PLUG.

Removing the throttle stop screw plug — throttle body injection
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ENGINE PERFORMANCE AND TUNE-UP PROCEDURES

IDOLE STOP SCREW
ASSEMBLY

IDLE STOP
SCREW PLUG

Removing the throttle stop screw plug —tuned port
injection

11. Seal the hole with silicone sealer.

Tuned Port and Sequential Injection
NOTE: The idle stop screw is used to regu-
late minimum idle speed and is adjusted at
the factory. The screw is covered to discour-
age unnecessary readjustment.
1. Pierce the screw plug with an awl and

remove it.
2. With the IAC (idle air control) motor lo-

cated at the throttle body connected, ground
the diagnostic link terminals A and B with a
jumper wire.

3. Turn the ignition ON, but do not start
the engine. Wait 30 seconds.

4, With the ignition ON, disconnect the
IAC electrical connector.

NOTE: On the 5.0L and 5.7L engines, dis-
connect the distributor set-timing connector.
5. Start the engine and allow it to reach the

closed loop.
6. Remove the ground from the diagnostic

terminal.
7. Adjust the idle speed to the following spec-

ifications if they agree with the specifications
on the emission label in the engine compart-
ment. Use the labels specification if it differs
from the following.

67

+ 6-2.8L engine, adjust the idle stop screw to
500-550 rpm in DRIVE and 600-650 rpm in
NEUTRAL for the manual transmission.

» 6-3.8L Turbo engine, adjust the idle stop
screw to 500 = 50 rpm in DRIVE,

» 8-5.0L and 8-5.7L engines, adjust the idle
stop screw to 400 rpm in DRIVE. Adjust the
1988 V8 engines to 425 rpm in DRIVE or NEU-
TRAL. 8. Turn the ignition switch and recon-
nect the IAC motor.

1989-90 Tuned Port Injection
NOTE: Idle adjustment should only be per-
formed when installing a replacement throt-
tle body. The minimum throttle valve posi-
tion is critical to vehicleperformance and com-
ponent durability. I f  the throttle valve is ad-
Justed to far open, it will cause the IAC valve
pintle to constantly bottom on its seat and
result in early failure. If the throttle valve is
not open far enough, the vehicle may not start
in cold weather or may stall during warn-up
1. Connect a Scan tool or equivalent to the

ALDL under the instrument panel.
2. Back the stop screw out until an air gap

between the screw and the throttle lever can be
seen.

3. Turn the screw in until it just contacts
the throttle lever plus 1/2 turns further.

4. Perform the idle lean procedure as fol-
lows:

NOTE: Any time the battery is disconnected,
the programmed position of the IAC valve
pintle is lost, and replaced with a default
value.

a. Restore battery power.
b. Connect a TECH I scan tool.
c. Select the IAC system and then select

the “Idle Learn” in the “Misc Test” mode.
d. Proceed with the idle learn procedure.

This should stabilize the idle and update the
ECM memory.

5. Place the transmission in the PARK
position for automatic and NEUTRAL for a
manual transmission.

6. Start the engine and allow to reach
operating temperature.

7. Observe the JAC counts on the Scan
tool. The counts should be 10 to 20. If not,
repeat the adjustment procedure.
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DIAGNOSTIC TROUBLE CODES
| Engine (VIN)

4-2.5L 6-2.8L 6-2.8L 6-3.1L 6-3.8L 8-5.0L 8-5.0L 8-5.0L 8-5.0L 8-5.7L
Trouble Codes _@ me Mm Mm @|® ¢ © H @
12—Speed reference pulse X® X® X® X® XO XO X® XO X® XO
13—0xygen sensor X X X X X X X XxX XxX X
14—CTS (Temp HI) X X X XxX XxX X xX X X X
15—CTS (Temp LO) X X X X X X X X X
16—System volts HI :

21—TPS (Volts HI) X X X X X X XxX XxX XxX Xx
22—TPS (Volts LO) X X X X X X X
23—MAT (Temp LO) X X X X X X
23—M/C solenoid .

(open or ground) X X X
24—VSS X X X =~  X X X X X X X
24B—Park/neutral switch
25—MAT (Temp HI) X X X X X X
26—Quad-driver
27/28—Gear switch
28/29—Gear switch
31—Park/neutral switch
31—Wastegate overboost X
31—Canister purge (Volts HI).
32—EGR failure XO X X X X X XO Xo X
33—MAP (Volts HI/Vac LO) X : X X X
33—MAF (gm/sec HI) X X X
34—MAP (Volts LO/Vac HI) X Xe X X X X© Xo
34—MAF (gm/sec HI) - X X X
35—Idle speed error X
35—IAC : X
36—Close throttle air flow HI
36—MAF burn-off X X
38—Brake switch
39—TCC
41—1 X reference X X X
41—Cylinder select error/

MEM-CAL X X X X
41—Cam sensor CX  |

42—EST X X X X X X X X X X
43—ESC X X X X X X X X
44—0xygen sensor (lean) X X X X X X X X X X
45—0xygen sensor (rich) X X X X X X X X X X
46—Power steering press switch
46—VATS X X X
48—Misfire diagnosis
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DIAGNOSTIC TROUBLE CODES
Engine (VIN) —.Y

4-2.5L 6-2.8L 6-2.8L 6-3.1L 6-3.8L 8-5.0L 8-5.0L 8-5.0L 8-5.0L 8-5.7L
Trouble Codes @ 0 ® Mm @ @® ¢ @®& MH ©
51—PROM or MEM-CAL error  X X X X X X X X X X
52—CALPAK error X X X XX X
53—System overvoltage X_ _X X® X X_-
53—EGR (Improper VAC) X® X X
54—Fuel pump (Voits LO) X X X X X
54—M/C solenoid (Volts HI) X XX
55—ECM error X X X
61—Degraded oxygen sensor ~ X
62—Trans. gear switch
63—MAP (Volts Hi/Vac LO)
63—EGR flow check
64—MAP (Volts LO/Vac HI)
64—EGR flow check
65—Fuel injector (LO amps)
65—EGR flow check
66—A/C press switch
X = code applies
Notes:
© Carbureted, baro sensor
@ Carbureted, differential pressure sensor
® 1990 TB! code 53 is VATS circuit
© 1989 3.8L turbo code 53 is ECM error
® Code 12 will flash three times. If no other codes are stored, code 12 willcontinue to flash until the diagnostic terminal is discon-

nected. Refer to text for more information.



Engine and

UNDERSTANDING THE ENGINE
ELECTRICAL SYSTEM

The engine electrical system can be broken
down into three separate and distinct systems:

1. Starting
2. Charging
3. Ignition

Battery and Starting System
The battery is the first link in the chain of

mechanisms which work together to provide
cranking of the automobile engine. In most
modern cars, the battery is a lead-acid electro-
chemical device consisting of six two-volt (2V)
subsections connected in series so the unit is
capable of producing approximately 12V of elec-
trical pressure. Each subsection, or cell, con-
sists of a series of positive and negative plates
held a short distance apart in a solution of sul-
furic acid and water. The two types of plates
are of dissimilar metals. This causes a chemical
reaction to be set up, and it is this reaction
which produces current flow from the battery
when its positive and negative terminals are con-
nected to an electrical appliance such as a lamp
or motor.

The continued transfer of electrons would
eventually convert the sulfuric acid in the elec-
trolyte to water and make the two plates identi-
cal in chemical composition. As electrical
energy is removed from the battery, its voltage
output tends to drop. Thus, measuring battery
voltage and battery electrolyte composition are
two ways of checking the ability of the unit to
supply power. During the starting of the
engine, electrical energy is removed from the
battery. However, if the charging circuit is in
good condition and the operating conditions are
normal, the power removed from the battery -

will be replaced by the generator (or alternator)
which will force electrons back through the bat-

Engine Overhaul

tery, reversing the normal flow, and restoring
the battery to its original chemical state.

The battery and starting motor are linked by
very heavy electrical cables designed to mini-
mize resistance to the flow of current. Gener-
ally, the major power supply cable that leaves.
the battery goes directly to the starter, while
other electrical system needs are supplied by a
smaller cable. During the starter operation,
power flows from the battery to the starter and
is grounded through the car’s frame and the bat-
tery’s negative ground strap.

The starting motor is a specially designed,
direct current electric motor capable of produc-
ing a very great amount of power for its size.
One thing that allows the motor to produce a
great deal of power is its tremendous rotating
speed. It drives the engine through a tiny
pinion gear (attached to the starter’s arma-
ture), which drives the very large flywheel ring
gear at a greatly reduced speed. Another factor
allowing it to produce so much power is that
only intermittent operation is required of it.
Thus, little allowance for air circulation is re-
quired, and the windings can be built into a
very small space.

The starter solenoid is a magnetic device
which employs the small current supplied by
the starting switch circuit of the ignition
switch. This magnetic action moves a plunger
which mechanically engages the starter and elec-
trically closes the heavy switch which connects
it to the battery. The starting switch circuit con-
sists of the starting switch contained within
the ignition switch, a transmission neutral
safety switch or clutch pedal switch, and the
wiring necessary to connect these with the
starter solenoid or relay.

A pinion, which is a small gear, is mounted to
a one-way drive clutch. This clutch is splined to
the starter armature shaft. When the ignition
switch is moved to the “start” position, the so-
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lenoid plunger slides the pinion toward the fly-
wheel ring gear via a collar and spring. If the
teeth on the pinion and flywheel match prop-
erly, the pinion will engage the flywheel imme-
diately. If the gear teeth butt one another, the
spring will be compressed and will force the
gears to mesh as soon as the starter turns far
enough to allow them to do so. As the solenoid
plunger reaches the end of its travel, it closes
the contacts that connect the battery and
starter and then the engine is cranked.

As soon as the engine starts, the flywheel
ring gear begins turning fast enough to drive
the pinion at an extremely high rate of speed.
At this point, the one-way clutch begins allow-
ing the pinion to spin faster that the starter
shaft so that the starter will not operate at ex-
cessive speed. When the ignition switch is re-
leased from the starter position, the solenoid is
de-energized, and a spring contained within the
solenoid assembly pulls the gear out of mesh
and interrupts the current flow to the starter.

Some starters employ a separate relay,
mounted away from the starter, to switch the
motor and solenoid current on and off. The
relay thus replaces the solenoid electrical
switch, but does not eliminate the need for a
solenoid mounted on the starter used to mechan-
ically engage the starter drive gears. The relay
is used to reduce the amount of current the
starting switch must carry.

The Charging System
The automobile charging system provides elec-

trical power for operation of the vehicle’s igni-
tion and starting systems and all the electrical
accessories. The battery serves as an electrical
surge or storage tank, storing (in chemical
form) the energy originally produced by the
engine-driven generator. The system also pro-
vides a means of regulating alternator output
to protect the battery from being overcharged
and to avoid excessive voltage to the accesso-
ries.

The storage battery is a chemical device in-
corporating parallel] lead plates in a tank con-
taining a sulfuric acid-water solution. Adjacent
plates are slightly dissimilar, and the chemical
reaction of the two dissimilar plates produces
electrical energy when the battery is connected
to a load such as the starter motor. The chemi-
cal reaction is reversible, so that when the gen-
erator is producing a voltage (electrical pres-
sure) greater than that produced by the bat-
tery, electricity is forced into the battery, and
the battery is returned to its fully charged
state.

Alternators are used on the modern automo-
biles for they are lighter, more efficient, can

rotate at higher speeds and have fewer brush
problems. In an alternator, the field rotates
while all the current produced passes only
through the stator windings. The brushes bear
against continuous slip rings rather than a com-
mutator. This causes the current produced to
periodically reverse the direction of its flow. .
Diodes (electrical one-way switches) block the: -
flow of current from traveling in the wrong di-
rection. A series of diodes is wired together to
permit the alternating flow of the stator to be .

converted to a pulsating, but unidirectional
flow at the alternator output. The alternator’s
field is wired in series with the voltage regula-
tor.

ENGINE ELECTRICAL

High Energy Ignition (HEI)
Distributor

Ignition component removal and diagnosis is
in Chapter 2.

The Delco-Remy High Energy Ignition (HEI)
System is a breakerless, pulse triggered, tran-
sistor controlled, inductive discharge ignition
system. Early model engines have the coil lo-
cated in the distributor cap, connecting directly
to the rotor. After 1984, most engines have a
separately mounted coil.

The magnetic pick-up assembly located
inside the distributor contains a permanent
magnet, a pole piece with internal teeth, and a
pick-up coil. When the teeth of the rotating
timer core and pole piece align, an induced volt-
age in the pick-up signals the electronic module
to open the coil primary circuit. As the primary
current decreases, a high voltage is induced in
the secondary windings of the ignition coil, di-
recting a spark through the rotor and high volt-
age leads to fire the spark plugs. The dwell
period is automatically controlled by the elec-
tronic module and is increased with increasing
engine rpm. The HEI System features a longer
spark duration which is instrumental in firing
lean and EGR diluted fuel/air mixtures. The con-
denser (capacitor) located within the HEI dis-
tributor is provided for noise (static) suppres-
sion purposes only and is not a regularly re-
placed ignition system component.

As already noted, Firebirds use the HEI dis-
tributor which incorporates an Electronic
Spark Timing System. With the new EST
system, all spark timing changes are performed
electronically by the Electronic Control Module
(ECM) instead of a mechanical vacuum ad-
vance. The system monitors information from
various engine sensors, computes the desired
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spark timing and then signals the distributor
“to change the timing accordingly. Because all
timing changes are controlled electronically, no
vacuum or mechanical advance systems are
used whatsoever.

REMOVAL AND INSTALLATION
Engine Undisturbed with Distributor
Removed

. 1. Disconnect the ground cable from the bat-
tery.

"2. Tag and disconnect the feed and module
terminal connectors from the distributor cap.

3. Disconnect the hose at the vacuum ad-
vance unit, if so equipped.

4. Depress and release the 4 distributor cap-
to-housing retainers and lift off the cap assem-
bly. There are 2 retainers for the 2.5L engine.

9 .  Using crayon or chalk, make locating
- marks on the rotor, the module, the distributor

housing and the engine for installation pur-
poses . ’
7 .6 .  Loosen and remove the distributor clamp

: bolt and clamp, and lift the distributor out of
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the engine. Noting the relative position of the
rotor and module alignment marks, make a
second mark on the rotor to align it with the
one mark on the module.

To install:
7. Install a new O-ring on the distributor

housing. Align the second mark on the rotor
with the mark on the module, install the dis-
tributor, taking care to align the mark on the
housing with the one on the engine. It may be
necessary to lift the distributor and turn the
rotor slightly to align the gears and the oil
pump driveshaft.

WARNING: Do NOT force the distributor
into the engine using the hold down clamp. If
the distributor does not drop into the engine
completely, the oil pump drive is not engag-
ing the distributor shaft. Forcing may cause
severe engine damage. Slowly turn the
engine by clicking the starter or manually
turning the crankshaft until the distributor
is fully seated into the engine.
8. With the respective marks aligned, in-

stall the clamp and bolt finger-tight.
9. Install and secure the distributor cap.

10. Connect the feed and module connectors
to the distributor cap.

11. Connect a timing light to the engine and
plug the vacuum hose, if so equipped.

12. Connect the ground cable to the battery.
13. Start the engine and set the timing to

the specification on the emission label in the
engine compartment. Also, refer to the “Igni-
tion Timing” procedures in Chapter 2.

14. Turn the engine off and tighten the dis-
tributor clamp bolt. Disconnect the timinglight
and unplug and connect the hose to the
vacuum advance.

Engine Disturbed with Distributor Removed
1. Turn the engine to bring No. 1 piston to

the top of its compression stroke. This may be
determined by inserting a rag into the No. 1
spark plug hole and slowly turning the engine
over (not using the starter). When the timing

ENGINE AND ENGINE OVERHAUL “F3

Le ,

mark on the crankshaft pulley aligns with the
0 on the timing scale and the rag is blown out
by compression, No. 1 piston is at top-dead-
center (TDC). 

i

2. Turn the rotor so that it will point tothe
No. 1 terminal in the cap.

3. Install the distributor into the engine
block. It may be necessary to turn the rotor a
little in either direction in order to engage the
gears.

WARNING: Do NOT force the distributor
into the engine using the hold down clamp. I f
the distributor does not drop into the engine
completely, the oil pump drive is not engag-.
ing the distributor shaft. Forcing may cause
severe engine damage. Slowly turn the
engine by clicking the starter or manually
turning the crankshaft until the distributor
is fully seated into the engine.
4. Tap the starter a few times to ensure

that the oil pump shaft is mated to the distrib-
utor shaft.

5. Bring the engine to No. 1 TDC again and
check to see that the rotor is indeed pointing
toward the No. 1 terminal of the cap.

6. Set the ignition timing with a timing
light to the specification on the emission label
in the engine compartment. Also, refer to the
“Ignition Timing” procedures in Chapter 2.

Alternator
DESCRIPTION

The alternating current generator (alterna-
tor) supplies a continuous output of electrical
energy at all engine speeds. The alternator gen-
erates electrical energy and recharges the bat-
tery by supplying it with electrical current.
This unit consist of four main assemblies: two
end frame assemblies, a rotor assembly, and a
stator assembly. The rotor assembly is sup-
ported in the drive end frame by a ball bearing
and at the other end by a roller bearing. These
bearings are lubricated during assembly and re-
quire no maintenance. There are six diodes in
the end frame assembly. These diodes are elec- .

ALTERNATOR SPECIFICATIONS
Field Field Current |

Ohms (80°F) Cold Output Pulley Nut Torque
Series Type (80°F) Amps Volts Amps RPM Amps RPM (Ft. Ibs.) (N.m)

12-Sl 100 2.4-2.7 45-50 12 51 2000 81 7000 40-60 54-82
15-Sl 100 2.6-3.0 4.046 12 57 2000 85 5000 40-60 54-82
10-SI 100 2.4-3.0 4.0-50 12 30 2000 51 5000 40-60 54-82
27-S| 200 24-27 44-49 12 52° 2000 72 5000 40-60 54-82
CcS-130 100 1.6-2.0 6.0-7.5 12 42 1600 85 6500 40-80 54-108
CS-144 200 2.4-2.7 4.4-49 12 52. 2000 72 5000 40-80 54-108
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=4rical check valves that also change the alter-
“gatingcurrent developed within the stator wind-
. ing to adirect (DC) current at the output
(BAT) terminal. Three of these diodes are nega-
tive anda¥emounted flush with the end frame
while the other three are positive and are

" mounted into a strip called a heat sink. The pos-
‘itive diodes are easily identified as the ones
within small cavities or depressions.

PRECAUTIONS
‘CAUTION: To prevent serious damage to
"the alternator and the rest of the charging
«system, the followingprecautions must be 0b-
.. served:

1. When installing a battery, make sure
that the positive cable is connected to the posi-
tive terminal and the negative to the negative.

. 2. When jump-starting the car with an-
‘other battery, make sure that like terminals
are connected. This also applies when using a
battery charger.

3. Never operate the alternator with the bat-
tery disconnected or otherwise on an uncon-
trolled open circuit. Double-check to see that all
connections are tight.

4. Do not short across or ground any alter-
nator or regulator terminals.

5. Do not try to polarize the alternator.
6. Do not apply full battery voltage to th

field (brown) connector. Ty
7. Always disconnect the battery ground

cable before disconnecting the alternator lead.
REMOVAL AND INSTALLATION

1. Disconnect the battery ground cable to
prevent diode damage.

2. Tag and disconnect the alternator
wiring.

3. Remove the alternator brace bolt. If the
car is equipped with power steering, loosen the

NO. 1 TERMINAL NO. 2 TERMINAL

B “BA
» TERMINAL

RESISTOR
INSULATING

WASHERS (USED ON
7 SOME MODELS}

\ _— \ 3

RECTIFIER NAS)
; N=

© BRIDGE JAS
- NN DIODE

CAPACITOR ——ATTACHING TRIO
3 NUTS

View of the alternator end frame

pump brace and mount nuts. Detach the drive |

belts(s). If the engine is equipped with auto-
matic belt tensioner, remove the tension from
the belt by installing a 1/2 in. ratchet into the
groove and pull. Note the belt routing before
removal. Use the “Serpentine Belt Routing” di-
agrams in Chapter 1. ve

4. Support the alternator and remoye the
mount bolt(s). Remove the unit from the vehi-

_cle. .
"+b .  Installation is the reverse of the previous

steps. Tighten belt enough’to allow approxi-
mately 13mm (}/2 in.) of play on the longest run
between pulleys.

6. If equipped with a serpentine belt, route
the belt around the pulleys, release the tension
from the automatic tensioner and install the
belt. Make sure the belt is routed properly.

Voltage Regulator
REMOVAL AND INSTALLATION

NOTE: This procedure is to be performed
with the alternator removed from the vehicle.
The late model CS-130 and CS-144 are not

serviceable. No service parts are available. If
the alternator is defective, the complete unit
must be replaced.

S| Series

1. Make scribe marks on the end frames to
make reassembly easier.

2. Remove the 4 through-bolts and sepa-
rate the drive end frame assembly from the rec-
tifier end frame assembly.

3. Remove the 3 diode trio attaching nuts
and the 3 regulator attaching screws.

4. Remove the diode trio and the regulator
from the end frame.
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Voltage regulator with the brushes depressed

NOTE: Before installing the regulator, push
the brushes into the brush holder and install
a brush retainer or a tooth pick to hold the
brushesin  place.
5. To install the regulator, reverse the re-

moval procedures. After the alternator is assem-
bled, remove the brush retainer.

VOLTAGE ADJUSTMENT
The voltage regulator is electronic and is

housed within the alternator. Adjustments to
the regulator are not possible. Should replace-
ment of the regulator become necessary, the al-
ternator must be disassemble.

ALTERNATOR TESTING

Bench Test

1. Remove the alternator from the vehicle
and install in a suitable test stand.

2. Make the connections shown in the illus-
tration but leave the carbon pile disconnected.
Use a fully charged battery and a 10(} resistor
rated at six watts or more between the alterna-
tor No. 1 terminal and the battery.

3. Slowly increase the alternator speed and
observe the voltage.

4. If the voltage is uncontrolled with speed
and increases above 15.5 volts. test the regula-
tor with an approved regulator tester and
check the field winding.

5. If the voltage is below 15.5 volts, connect
the carbon pile as shown. Operate the alterna-
tor at moderate speed and adjust the carbon
pile as required to obtain maximum current
output.

6. If the output is within 10 amperes of the
rated output as stamped on the alternator
frame, the unit is OK.

7. If the output is not within 10 amperes,
Keon the battery loaded with carbon pile and
ground the alternator field.

8. Operate the alternator at moderate
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1. Carbon pile
2. Voltmeter
3. Resistor

4, Test ammeter
5. Alternator
6. Battery

| Alternator bench test

speed and adjust the carbon pile as required to
obtain maximum output.

9. If the output is within 10 amperes of the
rated output, test the regulator and field wind-
ing.

10. If the output is not within 10 amperes,
check the field winding, diode trio, rectifier
bridge and stator.

Voltage Regulator Testing
1. Remove the regulator from the alterna-

tor.
2. Connect a voltmeter and fast charger to.

a 12 volt battery.
3. Connect the regulator and test light as

shown in the illustration. The test light should
be ON.

4. Turn the charger ON and slowly increase
the charge rate. Observe the voltmeter, the
light should go out at the regulator setting of a
minimum of 13.5 volts and maximum of 16.0
volts. Readings may vary with temperature.

Battery
REMOVAL AND INSTALLATION

1. Disconnect the negative (=) battery cable.
2. Remove any brackets or braces that are

in the way.
3. Disconnect the positive battery cable.
4. Remove the retainer bolt and retainer.
5. Remove the battery using a carrying tool.

To install:
1. Clean the battery, tray and surrounding

area with a baking soda and water solution.
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“wo .  Troubleshooting Basic Charging System Problems
mn Pigblem Cause Solution

“Noisy alternator + Loose mountings + Tighten mounting bolts
RE - Loose drive pulley + Tighten pulley

“yi + Worm bearings - Replace alternator
Le + Brush noise + Replace alternator

Coe  : + internal circuits shorted (High + Replace alternator
a Co pitched whine)

©.Bqueal when starting engine or + Glazed or loose belt + Replace or adjust belt
. accelerating

Indicator light remains on or + Broken fan belt + Instail belt
ammeter indicates discharge + Broken or disconnected wires + Repair or connect wiring
(engine running) « Internal aiternator problems + Replace alternator

+ Defective voltage regulator + Replace voltage regulator
Car light bulbs continually bum out—  - Altemator/regulator overcharging + Replace voltage

battery needs water continually regulator/aiternator
Car lights flare on acceleration - Battery low » Charge or replace battery

+ Internal alternator/reguiator + Replace altemator/regulator
problems

Low voltage output (altemator light + Loose or worn belt + Replace or adjust belt
flickers continually or ammeter + Dirty or corroded connections «+ Clean or replace connections
needle wanders) + Internal alternator/regulator -+» Replace alternator or regulator

problems

4

1. Battery
2. Positive cable
3. Negative cable
4. Body ground strap

Battery installation
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FAST
1 CHARGER [ 7

VOLT
METER

— -+NEG. 12 VOLT POS.
EG BATTERY

TRANSISTORIZED
REGULATOR (OQ \

@

TEST LIGHT

Voltage regulator testing

Paint the rusted areas with corrosion resistant
paint.

2. Install the battery and retainers. Torque
the retainer bolt to 71 inch lbs. (8 Nm).

3. Connect the positive cable and then the
negative. Torque the cable bolts to 106 ft. Ibs.
(12 Nm).

Battery with carrying tool installed ,

Starter
REMOVAL AND INSTALLATION

1. Very Important: Disconnect the nega-
tive battery cable. a

2. Raise the car to a convenient working
height, and support with jackstands.

3. Disconnect all wiring from the starter so-
lenoid. Replace each nut as the connector is re-
moved, as thread sizes differ from connector to
connector. Note or tag the wiring positions for
installation.

4. Remove the bracket from the starter and
the two mountingbolts. On engines with a sole-
noid heat shield, remove the front bracket
upper bolt and detach the bracket from the
starter. A

CHILTON TIME SAVER: Starter removal
on certain models may necessitate the re-
moval of the frame support. This support
runs from the corner of the frame to the front
crossmember. To remove:

a. Loosen the mounting bolt that at-
taches the support to the corner of the frame.

b. Loosen and remove the mounting bolt
that attaches the support to the front cross-
member and then swing the support out of
the way.

c. Installation is in the reverse order of
removal.
5. Remove the front bracket bolt or nut.

Lower the starter front end first, and then
remove the unit from the car.

To install:
6. Install the starter. Torque the two mount-

ing bolts to 25-35 ft. Ibs. (3448 Nm). :

NOTE: If shims were placed between the
starter and engine block, they must be re-
placed in their original locations.

7. Install allbrackets, shields and hardware
that was removed.

8. Connect the wiring to the proper loca-
tion, start the engine and check performance.

THRUST WASHER
To

Snap ring installation



1

Bh  1. Front of engine
2. Use shims as required
3. Shield

Starter motor mounting; V6 at left, diesel at right. Others similar

STARTER OVERHAUL 5 .  Support the lower end of the armature
securely on a soft surface, such as a wooden

Drive Replacement block and tap the end of the coupling or pinion,
1. Disconnect the field coil straps from the A 015" SHIM WILL INCREASE THE

solenoid. CLEARANCE APPROXIMATELY

2. Remove the through bolts, and separate NORE THAN ONE SHIM
commutator end frame, field frame assembly,
drive housing, and armature assembly from
each other.

3. Slide the two piece thrust collar off the
end of the armature shaft.

4. Slide a suitably sized metal cylinder,
such as a standard 0.5 in. pipe coupling, or an
old pinion, onto the shaft so that the end of the
coupling or pinion butts up against the edge of
the pinion retainer. Matching starter op Bywhes! teeth

SHIFT LEVER ROLL
PIVOT BOLT PIN PLUNGER
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driving the retainer towards the armature end
of the snapring.

6. Remove the snapring from the groove in
the armature shaft with a pair of pliers. Then,
slide the retainer and starter drive from the
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shaft. outward.
5 16
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L
N. Frame-commutator end

. Brush and holder pkg. 11. Shift lever
Brush 12. Plunger return springer
Brush holder 13. Shift lever shaft

. Housing-drive end 14. Lock washer

. Frame and field asm. 15. Screw-brush attaching
Solenoid switch 16. Screw-field lead to switch
Armature 17. Screw-switch attaching
Drive asm. 18. Washer-brake
Plunger 19. Thru boit

Exploded view of the starter

AISERBARS  VOARMATURE

Cross section of a typical starter

7. To reassemble, lubricate the drive end of
the armature shaft with silicone lubricant,aiid
then slide the starter drive onto th i haft with
the pinion facing outward. Slide the retainer.”
onto the shaft with the cupped surface facing

918

20.
21.
22,
23.
24.
25.
26.
27.
28.
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Bushing-commutatorend i
Bushing-drive end
Pinion stop collar
Thrust coliar
Grommet fs

Grommet E:
Plunger pin i
Pinion stop retainer ring
Lever shaft retaining ring
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Troubleshooting Basic Starting System Problems
Problem Cause Solution

Starter motor rotates engine slowly
defective

+ Defective circuit between battery
and starter motor

+ Low load current

+ High load current

- Battery charge low or battery + Charge or replace battery

+ Clean and tighten, or replace
cables

+ Bench-test starter motor. Inspect
for wom brushes and weak
brush springs.

+ Bench-test starter motor. Check
engine for friction, drag or coolant
in cylinders. Check ring gear-to-
pinion gear clearance.

Starter motor will not rotate engine
defective

+ Faulty solenoid

« Damage drive pinion gear or ring
gear

- Starter motor engagement weak
= Starter motor rotates slowly with

high load current

« Battery charge low or battery + Charge or replace battery

+» Check solenoid ground. Repair or
replace as necessary.

+ Replace damaged gear(s)

«+ Bench-test starter motor
- Inspect drive yoke pull-down and

point gap, check for worn end
bushings, check ring gear clear-
ance

+ Engine seized + Repair engine

Starter motor drive will not engage + Defective contact point assembly + Repair or replace contact point
(solenoid known to be good) assembly

+ Inadequate contact point assembly  - Repair connection at ground screw
ground

- Defective hold-in coil + Replace field winding assembly

Starter motor drive will not + Starter motor loose on flywheel « Tighten mounting boits
disengage housing :

« Worn drive end busing + Replace bushing
+ Damaged ring gear teeth + Replace ring gear or driveplate
+ Drive yoke return spring broken or + Replace spring

missing

Starter motor drive disengages + Weak drive assembly thrust spring + Replace drive mechanism
prematurely + Hold-in coil defective + Replace field winding assembly

Low load current + Worn brushes . Replace brushes
+ Weak brush springs + Replace springs

8. Again support the armature on a soft sur-
face, with the pinion at the upper end. Center
the snapring on the top of shaft (use a new
snapring if the original was damaged during re-

# rHRUST
FIBER SHAFT __. / THRUST

pu  WASHER RETAINERPDN
CENTER CLUTCH AND DRIVE RING
BEARING ASSEMBLY

Starter and drive assembly removed

moval.) Gently place a block of wood flat on top
of the snapring so as not to move it from a cen-
tered position. Tap the wooden block with a
hammer in order to force the snapring around
the shaft. Then, slide the ring down into the
snapring groove,

9. Lay the armature down flat on the sur-
face you're working on. Slide the retainer close
up on to the shaft and position it and the thrust
collar next to the snapring. Using two pairs of
pliers on opposite sides of the shaft, squeeze
the thrust collar and the retainer together until
the snapring is forced into the retainer.

10. Lube the drive housing bushing with a
silicone lubricant. Then, install the armature
and the clutch assembly into the drive housing,
engaging the solenoid shift lever with the
clutch, and positioning the front of the arma-
ture shaft into the bushing.

11. Apply a sealing compound approved for
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STARTER SPECIFICATIONS
No. Cyl.

Displacement No Load Test (includes solenoid current)
(Liters) Min. Max. Min. Max.

Year Engine Type Volts Amps Amps RPM RPM
1982-85 4-25 SMT 12 50 75 6,000 11,900

6-2.8 SMT 12 50 75 6,000 11,900
8-5.0 SMT 12 50 75 6,000 11,900
8-5.0 SMT 12 52 76 6,000 12,000

1986-88 4-2.5 SMT 12 50 75 6,000 11,900
6-2.8 SMT 12 50 75 6,000 11,900
8-5.0 SMT 12 50 75 6,000 11,900

8-5.0H0 10MT 12 70 110 6,500 10,700
8-5.7 SMT 12 52 76 6,000 12,000

1989-90 6-2.8 SD200 12 50 75 6,000 11,900
6-3.1 SD200 12 50 75 6,000 11,900

6-3.8 Turbo 10MT 12 45 74 8,600 12,900
8-5.0 SD200 12 50 75 6,000 11,900
8-5.7 SD300 12 70 110 6,500 10,700

this application onto the drive housing; then po-
sition the field frame around the armature
shaft and against the drive housing. Work
slowly and carefully to prevent damaging the
starter brushes.

Use a piece of pipe to drive the retainer toward the
snapring y

12. Lubricate the bushing in the commuta-
tor end frame with a silicone lubricant, place
the leather brake washer onto the armature
shaft, and then slide the commutator end
frame over the shaft and into position against
the field frame. Line up the bolt holes, and then
install and tighten the through-bolts.

13. Reconnect the field coil straps to the
“motor” terminal of the solenoid.

NOTE: If replacement of the starter drive
fails to cure improper engagement of starter
pinion to flywheel, there are probably defec-
tive parts in the solenoid andfor shift lever.
The best procedure wouldprobably be to take
the assembly to a shop where a pinion clear-
ance check can be made by energizing the so-
lenoid on a test bench. I f  thepinion clearance
is incorrect, disassemble the solenoid and
shift lever, inspect, and replace worn parts.

Brush Replacement
1. Disassemble the starter by following

Steps 1 and 2 of the “Drive Replacement’ pro-
cedure above.

2. Replace the brushes one at a time to
avoid having to mark wiring. For each brush:
remove the brush holding screw; remove the
old brush and position the new brush in the
same direction (large end toward center of field
frame; position wire connector on top of brush,
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line up holes, and reinstall screw. Make sure
screw is snug enough to ensure good contact.

3. Reassemble starter according to Steps 10-
13 above.

Solenoid Replacement
1. Remove the screw and washer from the

motor connector strap terminal.
2. Remove the two solenoid retaining

SCrews.
3. Twist the solenoid housing clockwise to

remove the flange key from the keyway in the
~ housing. Then remove the housing.

4. To re-install the unit, place the return
spring on the plunger and place the solenoid
body on the drive housing. Turn counter-clock-
wise to engage the flange key. Place the two re-
taining screws in position and install the screw
and washer which secures the strap terminal.
Install the unit on the starter.

ENGINE MECHANICAL

Engine Overhaul Tips
Most engine overhaul procedures are fairly

standard. In addition to specific parts replace-
ment procedures and complete specifications
for your individual engine, this chapter also is
a guide to accept rebuilding procedures. Exam-
ples of standard rebuilding practice are shown
and should be used along with specific details
concerning your particular engine.

Competent and accurate machine shop serv-
ices will ensure maximum performance, relia-
bility and engine life.

In most instances it is more profitable for the
do-it-yourself mechanic to remove, clean and in-
spect the component, buy the necessary parts
anddeliver these to a shop for actual machine
Wor

On the other hand, much of the rebuilding
work (crankshaft, block, bearings, piston rods,
and other components) is well within the scope
of the do-it-yourself mechanic.

TOOLS
The tools required for an engine overhaul or

parts replacement will depend on the depth of
your involvement. With a few exceptions, they
will be the tools found in a mechanic’s tool kit
(see Chapter 1). More in-depth work will re-
quire any or all of the following:

+ dial indicator (reading in thousandths)
- mounted on a universal base

+ micrometers and telescope gauges
+ jaw and screw-type pullers

+. scraper
:.. :¢ valve spring compressor

« ring groove cleaner
« piston ring expander and compressor
+ ridge reamer
» cylinder hone or glaze breaker
+ Plastigage®
* engine stand
The use of most of these tools is illustratedin

this chapter. Many can be rented for a one-time
use from a local parts jobber or tool supply
house specializing in automotive work.

Occasionally, the use of special tools is called
for. See the information on Special Tools and
Safety Notice in the front of this book before
substituting another tool.

INSPECTION TECHNIQUES
Procedures and specifications are given in

this chapter for inspecting, cleaning and assess-
ing the wear limits of most major components.
Other procedures such as Magnaflux® and
Zyglo® can be used to locate material flaws and
stress cracks. Magnaflux® is a magnetic process
applicable only to ferrous materials. The Zyglo®
process coats the material with a fluorescent
dye penetrant and can be used on any material
Check for suspected surface cracks can be more
readily made using spot check dye. The dye is
sprayed onto the suspected area, wiped off and
the area sprayed with a developer. Cracks will
show up brightly.

OVERHAUL TIPS
Aluminum has become extremely popular for

use in engines, due to its low weight. Observe
the following precautions when handling alu-
minum parts:

Never hot tank aluminum parts (the caus-
tic hot tank solution will eat the aluminum.

+ Remove all aluminum parts (identification
tag, etc.) from engine parts prior to the tank-

bay

ing.
+ Always coat threads lightly with engine oil

or anti-seize compounds before installation, to
prevent seizure.

Never over torque bolts or spark plugs es-
pecially in aluminum threads.

Stripped threads in any component canbe re-
paired using any of several commercial repair
kits (Heli-Coil®, Microdot®, Keenserts®, etc.).

When assembling the engine, any parts that
will be frictional contact must be prelubed to
provide lubrication at initial start-up. Any prod-
uct specifically formulated for this purpose can
be used, but engine oil is not recommended as
a prelube.

When semi-permanent (locked, but remova-
ble) installation of bolts or nuts is desired,
threads should be cleaned and coated with Loc-
tite® or other similar, commercial non-harden-
ing sealant.

- en  dEBA
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Troubleshooting Engine Mechanical Problems
Problem Cause Solution

External oil leaks + Fuel pump gasket broken or + Replace gasket
improperly seated

+ Cylinder head cover RTV sealant » Replace sealant; inspect cylinder
broken or improperly seated head cover sealant flange and

cylinder head sealant surface for
distortion and cracks

» Olt filler cap leaking or missing + Replace cap
+ Qil filter gasket broken or improp- + Replace oil filter

erly seated
+ Oil pan side gasket broken, im- + Replace gasket or repair opening

properly seated or opening in in sealant; inspect oil pan gasket
RTV sealant flange for distortion

+ Oil pan front oil seal broken orim-" + Replace seal; inspect timing case
properly seated cover and oil pan seal flange for

distortion
« Oil pan rear oil seal broken or im- - Replace seal; inspect oil pan rear

properly seated oil seal flange; inspect rear main
bearing cap for cracks, plugged oil
return channels, or distortion in
seal groove

- Timing case cover oil seal broken + Replace seal
or improperly seated

+ Excess oil pressure because of + Replace PCV valve
restricted PCV vaive

+ Oil pan drain plug loose or has + Repair as necessary and tighten
stripped threads

= Rear oil gallery plug loose » Use appropriate sealant on gallery
plug and tighten

+ Rear camshaft plug loose or + Seat camshaft plug or replace and
improperly seated seal, as necessary

+ Distributor base gasket damaged + Replace gasket

Excessive oil consumption + Oil level too high + Drain oil to specified level
« Oil with wrong viscosity being used  - Replace with specified oil
+ PCV valve stuck closed + Replace PCV valve
« Valve stem oil deflectors (or seals) + Replace valve stem oil deflectors

' are damaged, missing, or incor-
rect type

+ Valve stems or valve guides wom + Measure stem-to-guide clearance
and repair as necessary

+ Poorly fitted or missing vaive cover + Replace valve cover
baffles

= Piston rings broken or missing + Replace broken or missing rings
« Scuffed piston + Replace piston
+ Incorrect piston ring gap + Measure ring gap, repair as

necessary
+ Piston rings sticking or excessively + Measure ring side Clearance,

loose in grooves repair as necessary
+ Compression rings installed upside + Repair as necessary

down
+ Cylinder walls worn, scored, or + Repair as necessary

glazed
= Piston ring gaps not properly + Repair as necessary

staggered
+ Excessive main or connecting rod + Measure bearing clearance, repair

bearing clearance as necessary

No oil pressure + Low oil level + Add oil to correct level
+ Oil pressure gauge, warning lamp

or sending unit inaccurate
+ Oil pump malfunction
+ Oil pressure relief valve sticking

« Qil passages on pressure side of
pump obstructed

- Replace oil pressure gauge or
warming lamp

« Replace oil pump
+ Remove and inspect oil pressure

relief valve assembly
+ Inspect oil passages for

obstruction
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Troubleshooting Engine Mechanical Problems (cont.)
Problem Cause Solution

No oil pressure {cont.) - Qil pickup screen or tube + Inspect oil pickup for obstruction
obstructed

+ Loose oil inlet tube + Tighten or seal inlet tube

Low oil pressure » Low oil level » Add oil to correct level
+ Inaccurate gauge, warning lamp or + Replace oil pressure gauge or

sending unit warming lamp
+ Oil excessively thin because of « Drain and refill crankcase with

dilution, poor quality, or improper recommended oil
rade

. Excessive oil temperature » Correct cause of overheating en-
gine

+ Oil pressure relief spring weak or + Remove and inspect oil pressure
sticking . relief valve assembly

+ Oil inlet tube and screen assembly + Remove and inspect oil inlet tube
has restriction or air leak and screen assembly. (Fill inlet

tube with lacquer thinner fo
locate leaks.)

+ Excessive oil pump clearance + Measure clearances
= Excessive main, rod, or camshaft + Measure bearing clearances,

bearing clearance repair as necessary

High oil pressure * Improper oil viscosity + Drain and refill crankcase with cor-
rect viscosity oil

- Oil pressure gauge or sending unit «+ Replace oil pressure gauge
inaccurate

+ Oil pressure relief valve sticking + Remove and inspect oil pressure
closed - relief valve assembly

Main bea r i ng  noise « Insufficient oil supply « Inspect for low oil level and low oil
pressure

« Main bearing clearance excessive + Measure main bearing clearances,
repair as necessary

» Bearing insert missing » Replace missing insert
+ Crankshaft end play excessive + Measure end play, repair as

necessary
+ Improperly tightened main bearing + Tighten bolts with specified torque

cap bolts
+ Loose flywheel or drive plate « Tighten flywheel or drive plate

attaching bolts
+ Loose or damaged vibration + Repair as necessary

damper
Connecting rod bearing noise + Insufficient oil supply + Inspect for low oil level and low oil

pressure
+ Carbon build-up on piston + Remove carbon from piston crown
+ Bearing clearance excessive or + Measure clearance, repair as

bearing missing necessary
- Crankshaft connecting rod journal + Measure joumnal dimensions,

out-of-round repair or replace as necessary
+ Misaligned connecting rod or cap + Repair as necessary
+ Connecting rod bolts tightened + Tighten bolts with specified torque

improperly

Piston noise + Piston-to-cylinder wall clearance - Measure clearance and examine
excessive (scuffed piston) piston

» Cylinder walls excessively + Measure cylinder wall dimensions,
tapered or out-of-round rebore cylinder

» Piston ring broken + Replace all rings on piston
+ Loose or seized piston pin + Measure piston-to-pin clearance,

repair as necessary
+ Connecting rods misaligned + Measure rod alignment, straighten

or replace
+ Piston ring side clearance exces- + Measure ring side clearance,

~ sively loose or tight repair as necessary
+ Carbon build-up on piston is + Remove carbon from piston

excessive
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Troubleshooting Engine Mechanical Problems (cont.)
| Problem Cause Solution 3
Valve actuating component noise « Insufficient oil supply « Check for: —

(a) Low oil level

+ Push rods wom or bent
+ Rocker arms or pivots wom

+ Foreign objects or chips in
hydraulic tappets

+ Excessive tappet leak-down
+ Tappet face worn

» Broken or cocked valve springs

+ Stem-to-guide clearance excessive

! + Valve bent
- Loose rocker arms
« Valve seat runout excessive
- Missing valve lock
+ Push rod rubbing or contacting cyl-

(b) Low oil pressure
(c) Plugged push rods
(d) Wrong hydraulic tappets
(e) Restricted oll gallery
(f) Excessive tappet to bore clear-

ance
+ Replace wom or bent push rods
+ Replace worn rocker arms or

pivots
+ Clean tappets

«+ Replace valve tappet
+ Replace tappet; inspect cofre-

sponding cam lobe for wear
» Property seat cocked springs,

replace broken springs
- Measure stem-to-guide clearance,

repair as required
+ Replace valve
« Tighten bolts with specified torque
- Regrind valve seat/valves
+ Install valve lock
+ Remove cylinder head and

inder head remove obstruction in head
+ Excessive engine oil (four-cylinder + Correct oil level

engine)

REPAIRING DAMAGED THREADS
* Several methods of repairing damaged
i threads are available. Heli-Coil® (shown here),
: Keenserts® and Microdot® are among the most

widely used. All involve basically the same prin-
ciple: drilling out stripped threads, tapping the

~ hole and installing a prewound insert — making
. welding, plugging and oversize fasteners unnec-
essary.

SCREW

|

THREADED
INSERT —

B23DAMAGED Z=  »
THREADS X =

a

Damaged bolt holes can be repaired with thread
repair inserts ,

Two types of thread repair inserts are usu-
ally supplied: ‘a standard type for most Inch
Coarse, Inch Fine, Metric Course and Metric
Fine thread sizes and a spark lug type to fit
most spark plug port sizes. Consult the individ-
ual manufacturer’s catalog to determine exact
applications. Typical thread repair kits will con-
tain a selection of prewound threaded inserts, a
tap (corresponding to the outside diameter
threads of the insert) and an installation tool.
Spark plug inserts usually differ because they
require a tap equipped with pilot threads and a
combined reamer/tap section. Most manufactur-
ers also supply blister-packed thread repair in-
serts separately in addition to a master kit con-
taining a variety of taps and inserts plus instal-
lation tools.

Standard thread repair insert (left) and spark plug
thread insert (right)
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2 Troubleshooting the Cooling System
Problem Cause Solution

* High temperature gauge indication— + Coolant level low + Replenish coolant
[1 overheating + Fan belt loose » Adjust fan belt tension

+ Radiator hose(s) collapsed » Replace hose(s)
3 - Radiator airflow blocked . Remove restriction (bug screen,

fog lamps, etc.)
« Faulty radiator cap
+ Ignition timing incorrect
« Idle speed low
« Air trapped in cooling system
+ Heavy traffic driving

« Incorrect cooling system compo-
. nent(s) installed

+ Faulty thermostat
» Water pump shaft broken or

impeller loose
+ Radiator tubes clogged
+ Cooling system clogged
« Casting flash in cooling passages

« Brakes dragging
+ Excessive engine friction
+ Antifreeze concentration over 68%

+ Missing air seals
+ Faulty gauge or sending unit

+ Loss of coolant flow caused by
leakage or foaming

+ Viscous fan drive failed

+ Replace radiator cap
+ Adjust ignition timing
- Adjust idle speed

"+ Purge air
- Operate at fast idie in neutral inter-

mittently to cool engine
+ Install proper component(s)

+ Replace thermostat
- Replace water pump

*» Flush radiator
« Flush system
+ Repair or replace as necessary.

Flash may be visible by remov-
ing cooling system components
or removing core plugs.

+ Repair brakes
+ Repair engine
- Lower antifreeze concentration

percentage
* Replace air seals
+ Repair or replace faulty

component
+ Repair or replace leaking compo-

nent, replace coolant
+ Replace unit

Low temperature indication— « Thermostat stuck open » Replace thermostat
undercooling + Faulty gauge or sending unit + Repair or replace faulty

component

Coolant loss—boilover « Qverfilled cooling system + Reduce coolant level to proper

» Quick shutdown after hard (hot) + Allow engine to run at fast idle
run prior to shutdown

+ Air in system resutting in occa- + Purge system
sional “burping” of coolant

+ Insufficient antifreeze allowing
coolant boiling point to be too
low

+ Antifreeze deteriorated because of
age or contamination

+ Leaks due {0 loose hose clamps,
loose nuts, bolts, drain plugs,
faulty hoses, or defective
radiator

« Faulty head gasket
+ Cracked head, manifold, or block
+ Faulty radiator cap

+ Add ant i f reezeto raise boiling
point

+ Replace coolant

+ Pressure test system to locate
source of leak(s) then repair as
necessary

- Replace head gasket
+ Replace as necessary
+ Replace cap

+ Faulty head gasket
+ Crack in head, manifold or block

Coolant entry into crankcase or
cylinder(s)

+ Replace head gasket
+ Replace as necessary

+ Coolant level low
+ Leak in system

Coolant recovery system inoperative

+ Pressure cap not tight or seal
. missing, or leaking

+ Pressure cap defective
+ Overflow tube clogged or leaking

. + Recovery bottle vent restricted

+ Replenish coolant to FULL mark
« Pressure test to isolate leak and

repair as necessary
+ Repair as necessary

+ Replace cap
« Repair as necessary
+ Remove restriction
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Troubleshooting the Cooling System (cont.)
Problem Cause Solution

Noise + Fan contacting shroud + Reposition shroud and inspect
engine mounts

+ Loose water pump impeller + Replace pump
+ Glazed fan belt « Apply silicone or replace belt
+ Loose fan belt « Adjust fan belt tension
+ Rough surface on drive pulley * Replace pulley
+ Water pump-bearing wom + Remove belt to isolate. Replace

pump.
+ Belt alignment » Check pulley alignment. Repair as

necessary.
No coolant flow through heater core + Restricted retum inlet in water + Remove restriction

pump
+ Heater hose collapsed or restricted + Remove restriction or replace hose
» Restricted heater core + Remove restriction or replace core
+ Restricted outlet in thermostat * Remove flashorrestriction

housing
+ Intake manifold bypass hole in + Remove restriction

cylinder head restricted
+ Faulty heater control valve * Replace valve
+ Intake manifold coolant passage - Remove restriction or replace

restricted intake manifold

NOTE: Immediately 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 overfiow tube. If this does not occur frequently it
is considered normal.

Before effecting a repair to a threaded hole,
remove any snapped, broken or damaged bolts.
or studs. Penetrating oil can be used to free
frozen threads. The offending item can be re-
moved with locking pliers or with a screw or
stud extractor. After the hole is clear, the
thread can be repaired, as shown in the series
of accompanying illustrations.

Drill out the damaged threads with specific
drill.Drill completely through the hole or to the
bottom of a blind hole

 £

1
1

0
0

0
0

0
0

0
1

1
1

1
 

go
d

H
A

L
L

E

Screw the threaded insert onto the installation tool
until the tang engages the siot.Screw the insert into

With the tap supplied,tap the hole to receive the the tapped hole untll It is 1/s-1/2 turn below the top
thread insert. Keap the tap well oiled and back itout surface. After installation break off the tang with a
frequentiyto avoid clogging the threads hammer and punch
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Troubleshooting the Serpentine Drive Belt
SolutionProblem Cause

Tension shesting fabric failure + Grooved or backside idler pulley + Replace pulley(s) not conforming
(woven fabric on outside circum- diameters are less than mini- to specification
ference of belt has cracked or mum recommended N

separated from body of belt) +» Tension sheeting contacting (rub- « Correct rubbing condition
bing) stationary object

+ Excessive heat causing woven + Replace belt
fabric to age

+ Tension sheeting splice has frac- + Replace belt
tured

Noise {objectional squeal, squeak, + Belt slippage - Adjust belt
or rumble is heard or felt while
drive belt is in operation)

- Bearing noise
+ Belt misalignment
» Belt-to-puliey mismatch
+ Driven component inducing

vibration ’

« System resonant frequency

+ Locate and repair
+ Align belt/puliey(s)
+ Install correct belt
« Locate defective driven component

and repair
+ Vary belt tension within specifica

inducing vibration tions. Replace belt.

Rib chunking (one or more ribs has + Foreign objects imbedded in pulley + Remove foreign objects from pui-
separated from belt body) grooves ley grooves

+ Installation damage + Replace belt
+ Drive loads in excess of design + Adjust belt tension

specifications
+ Insufficient internal belt adhesion + Replace belt

Rib or belt wear (belt ribs contact « Pulley(s) misaligned « Align pulley(s)
bottom of pulley grooves) + Mismatch of belt and pulley groove + Replace belt

widths
+ Abrasive environment * Replace beit
+ Rusted pulley(s) + Clean rust from puliey(s)
+ Sharp or jagged pulley groove tips - Replace pulley
+ Rubber deteriorated + Replace beit

Longitudinal belt cracking (cracks = Beit has mistracked from pulley + Replace bet
between two ribs) groove

+ Pulley groove tip has wom away + Replace belt
rubber-to-tensile member

Belt slips + Belt slipping because of insufficient + Adjust tension
tension

+ Belt or pulley subjected to
substance (belt dressing, oil,
ethylene glycol) that has re-
duced friction

» Driven component bearing failure
» Belt glazed and hardened from

heat and excessive slippage

+ Replace beit and clean pulleys

+ Replace faulty component bearing
+ Replace belt

“Groove jumping” (belt does not
maintain correct position on
pulley, or tums over and/or runs
off pulleys)

+ Insufficient belt tension
+ Pulley(s) not within design toler-

ance
+ Foreign object(s) in grooves

+ Excessive belt speed

+ Pulley misalignment
+ Belt-to-pulley profile mismatched
+ Belt cordline is distorted

+ Adjust beit tension
+ Replace pulley(s)

+ Remove foreign objects from
grooves

"+ Avoid excessive engine accelera-
tion

+ Align pulley(s)
+ Install correct belt
+ Replace belt

Belt broken (Note:identify and cor-
rect problem before replacement
belt is installed)

+ Excessive tension

+ Tensile members damaged during
belt installation

+ Beit turnover
+ Severe pulley misalignment
+ Bracket, pulley, or bearing failure

+ Replace belt and adjust tension to
specification

« Replace belt

+ Replace belt
+ Align pulley(s)
+ Replace defective component and

belt
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Troubleshooting the Serpentine Drive Belt (cont.)
Problem Cause Solution

Cord edge failure (tensile member + Excessive tension + Adjust belt tension
exposed at edges of belt or + Drive pulley misalignment + Align pulley
separated from belt body) + Belt contacting stationary object + Correct as necessary

+ Pulley irregularities + Replace pulley
* Improper pulley construction + Replace pulley
+ Insufficient adhesion between ten- + Replace belt and adjust tension to

sile member and rubber matrix specifications

Sporadic rib cracking (multiple + Ribbed pulley(s) diameter less + Replace pulley(s)
cracks in belt ribs at random : than minimum specification
intervals) + Backside bend flat pulley(s) diam- * Replace pulley(s)

eter less than minimum
+ Excessive heat condition causing

rubber to harden
+ Excessive belt thickness
+ Belt overcured
» Excessive tension

+ Correct heat condition as neces-
sary

+ Replace belt
+ Replace belt
+ Adjust belt tension

Checking Engine Compression
A noticeable lack of engine power, excessive

oil consumption and/or poor fuel mileage meas-
ured over an extended period are all indicators
of internal engine war. Worn piston rings,
scored or worn cylinder bores, blown head gas-
kets, sticking or burnt valves and worn valve
seats are all possible culprits here. A check of
each cylinder’s compression will help you locate
the problems.

As mentioned in the Tools and Equipment sec-
tion of Chapter 1, a screw-in type compression
gauge is more accurate that the type you simply
hold against the spark plug hole, although it
takes slightly longer to use. It’s worth it to
obtain a more accurate reading. Follow the pro-
cedures below.
Gasoline Engines

1. Warm up the engine to normal operating
temperature.

2. Remove all the spark plugs.
3. Disconnect the high tension lead from

the ignition coil.
4. On fully open the throttle either by oper-

ating the carburetor throttle linkage by hand
or by having an assistant floor the accelerator
pedal.

5. Screw the compression gauge into the
No. 1 spark plug hole until the fitting is snug.

WARNING: Be careful not to crossthread
the plug hole. On aluminum cylinder heads
use extra care, as the threads in these heads
are easily ruined.
6. Ask an assistant to depress the accelera-

tor pedal fully on both carbureted and fuel in-
jected vehicles. Then, while you read the com-
pression gauge, ask the assistant to crank the

»

engine two or three times in short bursts using
the ignition switch.

7. Read the compression gauge at the end
of each series of cranks, and record the highest
of these readings. Repeat this procedure for
each of the engine’s cylinders.

A cylinder’s compression pressure is usually
acceptable if it is not less than 70% of maxi-
mum. The difference between any two cylin-
ders should be no more than 12-14 pounds.

NORMAL- Compression builds up quickly
and evenly to the specified compression on each
cylinder.

PISTON RINGS- Compression low on the
first stroke, tends to build up on the following
strokes, but does not reach normal. This read-
ing should be tested with the addition of a few
shots of engine oil into the cylinder. If the com-
pression increases considerably, the rings are
leaking compression.

VALVES- Low on the first stroke, does not
tend to build up on following strokes. This read-
ing will stay around the same with a few shots
of engine oil.

4Veh
The screw-in type compression gauge is more
accurate



ER
-~

80 ENGINE AND ENGINE OVERHAUL

HEAD GASKET- The compression reading
is low between two adjacent cylinders. The
head gasket between the two cylinders may be
blown. If there is the sign of white smoke
coming from the exhaust while the engine is
running may indicate water leaking into the cyl-
inder.

8. If a cylinder is unusually low, pour a ta-
blespoon of clean engine oil into the cylinder
through the spark plug hole and repeat the com-

_ pression test. If the compression comes up
after adding the oil, it appears that the cylin-
der’s piston rings or bore are damaged or worn.

". If the pressure remains low, the valves may not
. . be seating properly (a valve job is needed), or

the head gasket may be blown near that cylin-
der. If compression in any two adjacent cylin-
ders is low, and if the addition of oil does not
help the compression, there is leakage past the
head gasket. Oil and coolant water in the com-
bustion chamber can result from this problem.

i : ,

There may be evidence of water droplets on the
engine dipstick when a head gasket has blown.

Engine
REMOVAL AND INSTALLATION

The factory recommended procedure for
engine removal is to remove the engine/trans-
mission as a unit and then separate them out-
side of the car. In the process of removing the
engine you will come across a number of steps
which call for the removal of a separate compo-
nent or system, ie. “Disconnect the exhaust
system’ or “Remove the radiator”. In all of
these instances, a detailed removal procedure
can be found elsewhere in this section.

It is virtually impossible to list each individ-
ual wire and hose which must be disconnected,
simply because so many different model and
engine combinations have been manufactured.
Careful observation and common sense are the
best possible additions to any repair procedure.

VALVE SPECIFICATIONS
Engine Spring Spring

Displace- Seat Face Tost Installed Stem to Guide Stem
ment Angle Angle Pressure Height _ Clearance (in.) Diameter (in.)

Year (Liters) (deg.) (deg.) (Ibs. @ In.) (in.) Intake Exhaust Intake Exhaust
1082-86 2.5L 46 45 122-180@1.25 1.69 0.0010- 0.0010- 0.3418- 0.3418-

0.0027 0.0027© 0.3425 0.3425
28. 46 45 194@1.18 1.57 0.0010- 0.0010- 0.3410- 0.3410-

0.0027 0.0027 0.3416 0.3416
50L 46 45 194-206@1.25 1.72 0.0010- 0.0010- 0.3414 0.3414

0.0027 0.0027
1987-88 28. 46 45 194@1.18 1.57 0.0010- 0.0010- 0.3410- 0.3410

| 0.0027 0.0027 0.3416 0.3416
50L 46 45 194-206@1.25 1.72 0.0010- 0.0010- 0.3414 0.3414

0.0027 0.0027
57L 46 45 194-206@1.25 1.72 0.0010- 0.0010- 0.3410- 0.3410-

0.0027 0.0027 0.3416 0.3416
1989-90 2.8L 46 45 194@ 1.18 1.57 0.0010- 0.0010- 0.3410- 0.3410-

0.0027 0.0027 0.3416 0.3416
34L 46 45 194@1.20 1.60 0.0010- 0.0010- 0.3410- 0.3410

0.0027 0.0027 0.3416 0.3416
38L 45 45 185@ 1.34 1.34 0.0015- 0.0015- 0.3405~ 0.3405-

0.0035 0.0035 0.3412 0.3412
50L ° 46 45 1.94-206@1.25 1.72 0.0010- 0.0010- 0.3410- 0.3410-

: 0.0027 0.0027 0.3416 0.3416
S7L 46 45 1.94-206@1.25 1.72 0.0010- 0.0010- 0.3410- 0.3410

0.0027 0.0027 0.3416 0.3416
© Figure given Is measured at the top of the guide; 0.0020-0.0037 Is measured at the bottom of the guide.
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GENERAL ENGINE SPECIFICATIONS C t
No. Net oil

Cylinder Fuel Net Torque Com- Pressure
} Displacement System Horsepower @ rpm Bore x Stroke pression @ 2000

Year VIN cu. in. (liter) Type @ rpm (ft. Ibs.) (in.) Ratio rpm
1982-84 2 4-151(25) TBI  90@4000 134@ 2400 4.000 x 3.000 8.2:1 40

1 6-173(2.8) carb 102@4800 145@ 2400 3.500 x 3.000 8.5:1 40
H 8-305(5.0) carb 145@4000 240@ 2400 3.736 x 3.480 8.6:1 40

1985-86 2 4-151(25) TBI  92@4000 134@ 2800 4.000 x 3.000 9.0:1 40
S 6-173(2.8) MFI 135@5100 165@ 3600 3.500 x 3.000 8.9:1 55
F 8305(5.00) TP 190 @4800 240@ 3200 3.740 x 3.480 9.5:1 55
G 8-305(5.0) carb 165@ 4400 250@ 2000 3.740 x 3.480 9.5:1 55
H 8-305(5.0) carb 150 @4000 240 @ 2400 3.740 x 3.480 8.6:1 55

1987 S 6-173(2.8) MFI 135@5100 165@ 3600 3.500 x 3.000 8.9:1 55
F 8305(5.0) TP 190 @4800 240@ 3200 3.740 x 3.480 9.3:1 55
H 8305(5.0) carb 150 @4000 240 @ 2400 3.740 x 3.480 8:61, 55
8 8350(5.7) TPl  230@4000 300 @ 3200 4.000 x 3.480 9:51 55

1988 S 6-173(2.8) MFI 135@5100 165@ 3600 3.500 x 3.000 8.9:1 55
E 8305(5.0) TBI 150 @4000 240 @ 3200 3.736 x 3.480 9.3:1 55
F_8305(5.0) TPI 190@4800 240 @3200 3.736 x 3.480 9.3: 58 .
8 8-350(57) TP 230@4000 300@ 3200 4.000 x 3.480 9.55 oh hy

1989 S 6173(28) MFI 135@5100 165@ 3600 3.500 x 3.000 8.947:
7 6-231(3.8) SFITurbo 235@ 4400 330@ 2800 3.800 x 3.400 8.0:1°
E 8305(50) TBI 150 @4000 240@ 3200 3.736 x 3.480 9.3:1
F 8305(50) TP 190 @4800 240@ 3200 3.736 x 3.480 9.3:1
8 8350(5.7) TPL 230@4000 300@ 3200 4.000 x 3.480 9.5:1

1990 T 6189(3.1) MFI 140@3600 180@ 3600 3.500 x 3.310 8.9:1
E 8305(5.00 TBI 170@4000 255@ 2400 3.740 x 3.480 9.3:1
F 8305(5.0) TPI 225@4400 300@ 4400 3.740 x 3.480 9.3:1
8 8350(5.7) TP 235@4400 340 @ 3200 4.000 x 3.480 9.5:1

™] Horsepower and torque are SAE net figures. They are measured at the rear of the transmission with all accessories installedand
operating. Since the figures vary when a given engine Is installed in different models, some are representative, rather than €

T1.B.1.-—Throttle bodyinjection
M.F.l.—Multi-port injection a
TPI—Tuned port injection &
SFi—Saequentialfuel injection

RENE :
LET
AAA

Be absoluteli sure to tag any wire or hose
before disconnecting it, so that it may be recon-
nected properly duringinstallation.

5. Remove the fan blade and pulley.
6. Disconnect and label wires at:

a. Emission control components.
b. Distributor.
c. Temperature switch.
d. Alternator.
e. Starter solenoid.
f. Oil pressure sending unit.

7. Disconnect:

All Engines Except 3.8L Turbo
1. Remove the hood. Scribe lines around

the hinges so that the hood can be installed in
its original location.

2. Remove the air cleaner or throttle body
air intake. a. Accelerator linkage at the pedal.

3. Disconnect the battery cables at the bat- b. Cruise control and/or transmission
tery. cable at the carburetor or throttle body (as

4. Remove the radiator and shroud. equipped).

\
Lowe.
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CRANKSHAFT AND CONNECTING ROD SPECIFICATIONS
(All measurements are given in inches)

Engine Crankshaft ConnectingRod
Displacement Main Brg Main Brg Shaft Thrust Journal oil Side

Yoar (Liters) Journal Dia. Oil Clearance End-Play on No. Diameter Clearance Clearance
1982-86 2.5L 2.300 0.0005- 0.0035- 5 2.000 0.0005 0.006-

0.0022 0.0085 0.0026 0.022
2.8L 2.493- 0.0017- 0.0019- 3 1.998- 0.0014- 0.0060-

2.494 0.0029 0.0066 1.999 0.0035 0.0170
5.0L (©) ® 0.0020- 5 2.098- 0.0018- 0.0080-

0.0060 2.099 0.0039 0.0140
1987-88 2.8L 2.493- 0.0017- 0.0019- 3 1.998- 0.0014- 0.0060-

2.494 0.0029 0.0066 1.999 0.0035 0.0170
5.0L ® @ 0.0020- 5 2.098- 0.0018- 0.0080-

0.0060 2.099 0.0039 0.0140
5.7L 0) @ 0.0020- 5 2.098- 0.0018- 0.0080-

0.0060 2.099 0.0039 0.0140
1989-90 2.8L 2.493- 0.0017- 0.0019- 3 1.998- 0.0014- 0.0060~

2.494 0.0029 0.0066 1.999 0.0035 0.0170
3.1L 2.6473- 0.0012- 0.0024- 3  1.9994- 0.0014- 0.0140-

2.6483 0.0027 0.0083 1.9983 0.0036 0.0270
3.8LTurbo 2.4995 0.0003- 0.0030- 2  2.2487- 0.0005- 0.0030-

0.0018 0.0110 2.2495 0.0026 0.0150
5.0L ® ® 0.001- 5 2.089- 0.0013- 0.0060-

0.007 2.098 0.0035 0.0140
5.7L ® @ 0.001- 5 2.089- 0.0013- 0.0060-

0.007 2.098 0.0035 0.0140
© No. 1—2.4484-2.4493

Nos. 2, 3, 4—2.4481-2.4490
No. 5—2.4479-2.4488

® No. 1—0.0008-0.0020
Nos. 2, 3, 4—0.0011-0.0023
No. 5—0.0017-0.0032

¢. Exhaust pipes at the manifold flanges.
d. Engine cooler lines, if so equipped.
e. Vacuum line to the power brake unit, if

80 equipped. 
|f. Fuel line (front tank) at the fuel pump.

g. Hoses at the carbon canister.

8. If  the car has air conditioning, unbolt the
compressor, leaving the hoses attached. Set the
compressor out of the way. Do not disconnect
any air conditioning refrigerant lines unless
you are familiar with discharge procedures. Es-
caping refrigerant can freeze any surface it con-
tacts, including your skin and eyes. Use a wire
to attach the compressor out of the way.

9. Remove the power steering pump, leav-
ing the hoses attached to the pump. Set the
pump aside using a piece of wire to hold the
pump out of the way.

10. Raise the car on a hoist.

11. Drain the crankcase.
12. Remove the driveshaft.
NOTE: If a plug for the driveshaft opening
in the transmission is not available, drain
the transmission. :

13. Disconnect:
a. Shift linkage at the transmission.

_ b. Speedometer cable at the transmis-
sion.

c¢. Transmission cooler lines, if so
equipped.
14. On vehicles with manual transmissions,

disconnect the clutch linkage at the cross-shaft
then remove the cross-shaft at the frame
bracket.

15. Lower the vehicle, remove the rocker
arm covers and install an engine lifting adapter
on the cylinder heads.

16. Raise the engine enough to take the

bV
P
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PISTON AND RING SPECIFICATIONS
(All measurements aregiven in inches)

Ring Gap Ring Side Clearance
Engine Top Bottom Top Bottom Piston-to-Bore

Displace- Compres- Compres- OH  Compres- Compres- Oil Clearance
Year ment sion sion Control sion sion Control (in.)
1982-86 2.50  0.0100- 0.0100- 0.0150- 0.0015- 0.0015 0.0010- 0.0017-®

0.0220 0.0270 0.0550 0.0030 0.0030 0.0050 0.0033
2.8L  0.0098- 0.0098- 0.0020- 0.0011- 0.0015- 0.0078  0.0007-

0.0196 0.0196 0.0550 0.0027 0.0037 max. 0.0027
50L  0.0100- 0.0100- 0.0150- 0.0012- 0.0012- 0.0020- 0.0007- ©

0.0200 0.0250 0.0550 0.0032 0.0032 0.0070 0.0027
1987-88 2.8L  0.0098- 0.0098- 0.0020- 0.0011- 0.0015- 0.0078  0.0170-

0.0196 0.0196 0.0550 0.0027 0.0037 max. 0.0430
| 5.0L  0.0100- 0.0100- 0.0150- 0.0012- 0.0012- 0.0020 0.0027

0.0200 0.0250 0.0550 0.0032 0.0032 0.0070 max.
57.  0.0100- 0.0100- 0.0150- 0.0012- 0.0012- 0.0020- 0.0027

0.0200 0.0250 0.0550 0.0032 0.0032 0.0070 max.
1989-90 2.8L  0.0098- 0.0098- 0.0020- 0.0011- 0.0015- 0.0078 0.0170-

0.0196 0.0196 0.0550 0.0027 0.0037 max. 0.0430
3.1L  0.0100- 0.0100- 0.0100- 0.0020~ 0.0020- 0.0080  0.0012-

0.0200 0.0200 0.0300 0.0035 0.0035 max. 0.0029
3.8L 0.0100 0.0100- 0.0150- 0.0011- 0.0015- 0.0078- @
Turbo 0.0200 0.0200 0.0550 0.0027 0.0037 max.
5.0L 0.0100 0.0100- 0.0150- 0.0012- 0.0012- 0.0020- 0.0027

0.0200 0.0200 0.0550 0.0032 0.0032 0.0070 max.
57L  0.0100- 0.0100- 0.0150- 0.0012- 0.0012- 0.0020- 0.0027

0.0200 0.0200 0.0550 0.0032 0.0032 0.0070 max.
© 0.75" below piston pin centerline
© 2.25” from top of cylinder (bore); 113 /16 ”  from top of piston
® Top land: .0460-

.0560
Skirt top: .0008-

.0020
Skirt bottom: .0013~

.0035

weight off the front mounts, then remove the
front mount through-bolts.

17. Remove the rear mount to cross-member
bolts.

NOTE: Ifyour vehicle is equipped with trans-
mission mount shims, they must be rein-
stalled. These shims affect drive line angle.
18. Raise the engine enough to take the

weight off the rear mount, then remove the
crossmember.

NOTE: It is necessary to remove the mount
from the transmission before the crossmem-
ber can be removed.
19. Remove the engine/transinission assem-

bly as a unit.
20. To remove the clutch and manual trans-

mission from the engine:
r

a. Remove the clutch housing cover plate
SCrews.

b. Remove the clutch housing te engine
attaching bolts, then, remove the transmis-
sion and clutch housing as a unit.
CAUTION: Do not let the weight of the trans-
mission hang on the spline because the
clutch disc may be easily damaged.

c. Remove the starter and clutch housing
rear cover plate.

d. Loosen the clutch mounting bolts one
turn at a time (to prevent distortion of the
clutch cover) until the spring pressure is re-
leased. Remove all the bolts, clutch disc and
pressure plate assembly.
21. To remove the automatic transmission:

a. Remove the starter and the converter
housing underpan.
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TORQUE SPECIFICATIONS
(All readings in ft. Ibs.)

Flywheel-
Engine Cylinder Rod Main Crankshaft to-

Displacement Head Bearing Bearing Pulley Crankshaft Manifold
Year (Liters) Bolts Bolts Bolts Bolts Bolts Intake Exhaust
1982-86 2.5L 85 32 70 160 44 29 44

2.8L 65-75 34-40 63-74 66-84 45-55 20-25 22-28
5.0L 65 45 70 60 60 30 @ 20

1987-88 2.8L @ 34-44 63-83 66-85 45-59 13-25 18-31
5.0L 68 44 77 70 74 35 20
5.7L 68 44 77 70 74 35 20

1989-90 2.8L ® 34-44 63-83 - 66-85 45-59 13-256 18-31
3.1L ® 39 73 76 52 19 25

3.8L Turbo . 55-62 40 100 219 60 45 37
5.0L 68 44 77 70 74 35 20
5.7L 68 44 77 70 74 35 20

© 20-34 for T.B.I. plate bolts
@ Coat the threads with sealer. Use.a 12 inch clicker type torque wrench and torque to 40 ft. Ibs. in sequence. Rotate each bolt an

additional 90° (1/4 turn)

CAMSHAFT SPECIFICATIONS
(All measurements in inches)

Engine
| Displacement Journal Diameter Lobe Lift Camshaft
Year (Liters) 1 2 3 4 5 Intake Exhaust = End Play
1982-86 2.5L All 1.869 0.398 0.398 0.0015-

0.0050
2.8L All 1.8976-1.8996 0.235 0.266 0.001-

0.004
5.0L All 1.8682-1.8692 0.2340 0.257 ® 0.004-

0.012
1987-88 2.8L All 1.8676-1.8996 0.262 0.273 0.001-

0.004
5.0L All 1.8682-1.8992 0.2340 0.2570 0.004

0.012
5.7L All 1.8682-1.8992 0.273 0.282 0.004-

0.012
1989-90 2.8L All 1.8676-1.8996 0.262 0.273 NA

3.1L All 1.8678-1.8815 0.262 0.273 NA
3.8L Turbo All 1.7850-1.7860 NA NA NA

5.0L All 1.8682-1.8692 0.269 0.276 0.004-
0.012

5.7L All 1.8682-1.8692 0.273 0.282 0.004-
0.012

@ TBI engine .269 intake—.276 exhaust
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b. Remove the flywheel to converter at-
taching bolts.

c. Supporting both the engine and trans-
mission, remove the transmission-to -engine
mounting bolts.

_d. Slowly guide the engine from the trans-
mission.
To install:
1. Attach the engine to the transmission

and torque the bolts to 50 ft. Ibs. (68 Nm).
Align the torque converter and install the bolts
for the automatic transmission. Install the
clutch assembly and transmission as outlined
in Chapter 7.

2. Bolt the engine lifting tool to the engine
and then lower the engine and the transmis-
sion into the chassis as a unit. Guide the engine
so as to align the front engine mounts with the
mounts on the frame.

3. Install one rear transmission crossmem-
ber side bolt, swing the crossmember up under
the transmission mount and install the bolt in
the opposite side rail.

4. Align and install the rear mount bolts.
5. Install the engine front mount bolts and

then remove the lifting tool from the engine.
NOTE: Ifyour vehicle is equipped with trans-
mission mount shims, they must be rein-
stalled. These shims affect drive line angle.
6. Install the rear mount to cross-member

bolts.
7. Lower the vehicle, remove the engine lift-

ing adapter and install the rocker arm covers.
8. On vehicles with manual transmissions,

connect the clutch linkage at the cross-shaft.
9. Connect:

a. Shift linkage at the transmission.
b. Speedometer cable at the transmis-

sion.
c. Transmission cooler lines, if so

equipped.
10. Install the driveshaft to the original posi-

tion.
11. Refill the crankcase with engine oil.
12. Install the power steering pump and

route the hoses.
13. If the car has air conditioning, install the

COMPpressor.
14. Connect:

a. Accelerator linkage at the pedal.
b. Cruise control and/or transmission

cable at the carburetor or throttle body (as
equipped).

c. Exhaust pipes at the manifold flanges.
d. Engine cooler lines, if so equipped.
e. Vacuum line to the power brake unit, if

so equipped.
f. Fuel line (front tank) at the fuel pump.
g. Hoses at the carbon canister.
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15. Connect the label wires at:
a. Emission control components.
b. Distributor.
c. Temperature switch.
d. Alternator.
e. Starter solenoid.
f. Oil pressure sending unit.

16. Install the fan blade and pulley.
17. Install the radiator and shroud. :

18. Connect the battery cables at the bat.
tery.

19. Install the air cleaner or throttle body atair
intake.

20. Install the hood.
3.8L Turbo (VIN 7)

1. Disconnect the negative (-) battery cable.
2. Scribe marks at the hood hinge mating

surfaces and remove the hood with the help of
an assistant.

CAUTION: When draining the coolant, keep
in mind that cats and dogs are attracted by
the ethylene glycol antifreeze, and are quite
likely to drink any thatis  left in an uncov-
ered container or in puddles on the ground.
This will prove fatal in sufficient quantity.
Always drain the coolant into a sealable con-
tainer. Coolant should be reused unless it is
contaminated or several years old.

" 3. Drain the engine coolant and crankcase
oil.

4. Remove the air cleaner.
5. Remove the fan blade, pulleys and belt.
6. Remove the air conditioning compressor

from the bracket and hang out of the way with
a small piece of wire. Do NOT disconnect the
refrigerant lines.

7. Remove the radiator heater hoses from
the engine.

8. Remove the fan shroud assembly. :

9. Remove the power steering pump and
hang out of the way. Do not disconnect the
fluid hoses.

10. Disconnect the fuel line and negative
ground strap from the engine.

11. Disconnect all vacuum hoses from all
-ion-engine mounted components.

12. Disconnect the accelerator, transmission
and cruise control cables.

13. Disconnect the engine wiring harnesses.
14. Raise the vehicle and support with jack-

stands.
15. Remove the crossover pipe from the ex-

haust manifold.
16. Scribe a mark on the flywheel and con-

verter for installation references. Remove the
flywheel cover and torque converter bolts.

17. Remove the wiring from the starter
motor.

18. Remove the transmission-to-cylinder
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block bolts and support the transmission with
a jack.
"lo. Remove the front motor mount attach-

ing bolts.
20. Install an engine lifting device and

remove the engine. With an assistant, guide the
engine out of the vehicle making sure all com-
ponents are disconnected and out of the way.

To install:
1. Lower the engine into the vehicle with

the help of an assistant.
2. Align the engine-to-transmission and fly-

wheel-to-torque converter.
3. Raise the vehicle and support with jack-

stands.
4. Install the front motor mount bolts.
5. Install the torque converter bolts and fly-

wheels cover.
6. Connect the starter wiring.
7. Install the crossover pipe-to-manifold.
8. Lower the vehicle. :

9. Connect the engine ground strap, alter-
nator and engine wiring harnesses.

10. Connect the accelerator, transmission
and cruise control cable.

11. Connect all vacuum hoses that were dis-
connected.

12. Connect the engine ground strap from
the battery,

13. Connect the fuel lines and secure the
power steering pump.

14. Install the fan shroud, radiator and con-
nect the coolant hoses.

15. Install the air conditioning compressor
to the mounting bracket.

16. Install the fan, pulleys and belt.
17. Add engine oil and coolant.
18. Install the air cleaner and negative bat-

tery cable.
19. Install the hood in the same position as

removed.
20. Recheck all procedures for completion of

repair,
21. Start the engine and check for oil pres-

sure. After engine is performing properly, road
test.

Rocker Arm Cover
REMOVAL AND INSTALLATION

1. Remove the air cleaner.
2. Remove the throttle cable on EFI en-

gines.
3. Remove the PCV Valve.
4. Remove the spark plug wires and clips

from the valve cover(s). Disconnect any neces-
sary lines and hoses.

5. Remove the fuel return line if necessary.
6. Remove the EGR valve if causing an ob-

struction.

Rocker arm cover — V6 and V8

7. Remove the retaining bolts. Gently tap
the cover with a rubber mallet to remove it.

To install:
NOTE: Most valve covers use RTV sealer in
place of gaskets. Thoroughly clean the
mating surfaces before applying new sealer.
1. Apply RTV to the cover and install the

retaining bolts.
2. Install the EGR valve.
3. Install the fuel return line if removed.
4. Install the spark plug wires and clips to

the valve cover(s). Connect any necessary lines
and hoses.

5. Install the PCV Valve.
6. Install the throttle cable on EFI engines.
7. Install the air cleaner.
8. Start the engine and check for oil leaks.

Pushrod Cover
REMOVAL AND INSTALLATION
2.5L 14

1. Disconnect the negative (-) battery cable.
2. Remove the intake manifold as outlined

in the “Intake Manifold” procedures in this
chapter.

CAUTION: When draining the coolant, keep
in mind that cats and dogs are attracted by
the ethylene glycol antifreeze, and are quite
likely to drink any that is left in an uncov-
ered container or in puddles on the ground.
This will prove fatal in sufficient quantity.
Always drain the coolant into a sealable con-
tainer. Coolant should be reused unless it is
contaminated or several years old.
3. Remove the four push rod cover attach-

ing nuts.
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APPLY ACONTINUOUS
3/16” DIAMETER BEAD
OF RTV AS SHOWN

Push rod cover RTV application — 2.5L engine

NOTE: Do not pry on the cover or damage to
the sealing surface may result.
4. To remove the push rod cover, proceed as

follows:
a. Unscrew the four nuts from the cover

attaching studs, reverse the two nuts so the
washers face outward and screw them back
onto the inner two studs. Assemble the re-
maining nuts to the same two inner studs
with washers facing inward.

b. Using a small wrench on the inner nut,
on each stud, jam the two nuts tightly to-
gether. Again using the small wrench, on the
inner nut, unscrew the studs until the cover
breaks loose.

c. After breaking the cover loose, remove
the jammed nuts from each stud. Remove
the cover from the studs. Examine the stud
and rubber washer assembly and replace if
either stud or washer is damaged.
To install:
5. Clean the sealing surfaces on the cover

and cylinder block.
6. Apply a continuous ¥,; in. (5mm) bead of

RTYV sealer or equivalent around the push rod
cover.

7. Install the cover and torque the bolts to
90 inch Ibs. (10 Nm).

8. Install the intake manifold as outlined in
the “Intake Manifold” installation procedures
in this chapter.

Rocker Arms/Shafts
REMOVAL AND INSTALLATION
Except 3.8L Turbo

Rocker arms are removed by removing the ad-
justing nut. Be sure to adjust the valve lash
after replacing the rocker arms. Coat the re-
placement rocker arm and ball with engine oil
before installation.

NOTE: When replacing an exhaust rocker,
move an old intake rocker to the exhaust
rocker arm stud and install the new rocker
arm on the intake stud. This will prevent
burning of the new rocker arm on the exhaust
position
Rocker arms studs that have damaged

threads or are loose in the cylinder heads may
be replaced by reaming the bore and installing
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oversize studs. Oversizes available are 0.003
and 0.013 in. The bore may also be tapped and
screw-in studs installed. Several aftermarket
companies produce complete rocker arm stud
kits with installation tools.

NOTE: 4-2.5L engines use bolts instead of
studs, 6-2.8L and 3.1L engines use threaded
studs, and 8-5.0L engines usepress fit studs.
1. Disconnect the negative (-) battery cable.
2. Remove the rocker arm cover as outlined

in this chapter.
3. Remove the rocker arm nuts, balls and

rocker arms. Place components in a rack so
they can be reinstalled in the same location.

To install:
1. Coat the bearings surfaces with a thin

coating of Molykote® or its equivalent.
2. Install the pushrods and make sure the

rod is in the lifter seat.
3. Install the rocker arm, balls and nut.

Tighten the nut until all lash is eliminated. The
camshaft must be on the base circle before tight-
ening.

4. Adjust the valves when the lifter is on
the base circle of the camshaft lobe as follows:

2.5L Engine — Torque the rocker arm bolts
to 20 ft. Ibs. (27 Nm).

V6 Engine
a. Crank engine until the mark on the har-

monic balancer lines up with the 0 mark on
the tab. The engine must on the number one
firing position. When the timing marks start
moving to the 0 mark, the number 1 valves
should be both closes.

b. With the engine on the number 1
firing position, exhaust valves 1, 2 and 3 and
intake valves 1, 5 and 6 may be adjusted.

¢. Back out the adjusting nut until lash is

Adjusting rocker arms
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Rocker arm positioning — 3.8L Turbo, each rocker
arm is marked with a R or L, used for location

felt at the pushrod. Turn the adjusting nut
until all lash is removed and turn an addi-
tional 11/2 turns to center the lifter plunger.

d. Crank the engine one revolution until
the 0 timing mark is aligned. This is the
number 4 firing position. Exhaust valves 4, 5
and 6 and intake valves 2, 3 and 4 may be
adjusted.
V8 Engine

a. Crank engine until the mark on the har-
monic balancer lines up with the 0 mark on
the tab. The engine must on the number one
firing position. When the timing marks start
moving to the 0 mark, the number 1 valves
should be both closes.

b. With the engine on the number 1
firing position, exhaust valves 1, 3, 4 and 8,
intake valves 1, 2, 5 and 7 may be adjusted.

¢. Back out the adjusting nut until lash is
felt at the pushrod. Turn the adjusting nut
until all lash is removed and turn an addi-
tional 1 turns to center the lifter plunger.

d. Crank the engine one revolution until
the 0 timing mark is aligned. This is the
number 6 firing position. Exhaust valves 2,
5, 6 and 7, intake valves 3, 4, 6 and 8 may be
adjusted.
5. Install the rocker arm cover.

~~ 3.8L Turbo
1. Disconnect the negative battery cable.
2. Remove right side PCV pipe to air

cleaner and hot air tube.
3. Disconnect all necessary computer com-

. mand control hoses and leads.
4. Disconnect the spark plug wires.
5. Remove accessory mounting brackets as

required.
=. 6. Remove attaching bolts and valve cover.
7 .  Remove the rocker arm and shaft assem-

. ‘ply from the cylinder head.

ENGINE AND ENGINE OVERHAUL

Rocker arm components

8. Remove the nylon rocker arm retainers
and separate the rocker arms from the rocker
shaft.

To install:
1. Be sure to use new valve cover gaskets,

where required.
2. When installing the rocker arms onto the

rocker shaft, be sure to position them in the cor-
rect sequence. Refer to the illustration and
stamped marks on each rocker arm for proper
positioning.

3. Use new nylon retainers and install them
using a drift of at least 1/2 in. (12.7mm) in di-
ameter.

4. Torque the rocker shaft bolts to 25 ft.
lbs. (35 Nm).

5. Install the rocker arm cover.

Thermostat
REMOVAL AND INSTALLATION
Carbureted and Throttle Body Engines

1. Disconnect the negative (-) battery cable.
Drain the cooling system to below the thermo-
stat level.

2. It is not necessary to remove the radiator
hose from the thermostat housing.

3. Remove the two retaining bolts from the
thermostat housing and remove the thermo-
stat.
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1. Housing outlet
2. Thermostat
3. Thermostat housing

Thermostat and housing — 2.5L engine

. Thermostat

. Water outlet

. Bolt/screw

. Gasket

. ClampO
rb
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Thermostat and housing — 3.8L Turbo engine

4. Use a new gasket when replacing the ther-
mostat. Coat the gasket with RTV Sealer.

Tuned Port Injected Engines
1. Disconnect the negative (-) battery cable.
2. Drain the radiator to a level below the

thermostat housing.
3. Remove the air cleaner and intake duct.
4. Remove the throttle body and intake

plenum outlined in Chapter 5.
5. Remove the fuel pipes and bracket if they

obstruct the thermostat.
6. Remove the radiator inlet hose, thermo-

stat housing bolts, thermostat and gasket.
To install:
1. Clean the gasket mating surfaces.
2. Install the new thermostat-gasket with

18-24 N'-m
(13-18 FT. LBS.)

‘Thermostat and housing — 2.8L and 3.1L engine

27-40 Nm
24-31 Nm {20-30 FT. LBS.)

(18-23 FT. LBS.)

Thermostat and housing — V8 engines

RTV sealer, thermostat, housing and bolts.
Torque the bolts to 21 ft. lbs. (28 Nm).

3. Install the radiator inlet hose and clamp.
4. Install the fuel pipes and bracket if re-

moved.
5. Install the throttle body and intake

plenum outlined in Chapter 5.
6. Install the air cleaner and intake duct.
7. Refill the radiator to the proper level.
8. Connect the negative (-) battery cable,

start the engine and check for leaks.

Intake Manifold
REMOVAL AND INSTALLATION

NOTE: When servicing all vehicles, be abso-
lutely sure to mark vacuum hoses and wiring
so that these items may be properly recon-
nected during installation. Also, when discon-
necting fittings of metal lines (fuel, power
brake vacuum), always use two flare nut (or
line) wrenches. Hold the wrench on the large



ART CAA ET
B LI J

eo

100

1. 291. Ibs.
2. 37 ft. bs.

TORQUE ALL BOLTS IN THE
NUMERICAL SEQ. INDICATED.

Intake manifold bolt tightening sequence for the 2.5L engine.

fitting with pressure on the wrench as ifyou
were tightening the fitting (clock-wise),
THEN loosen and disconnect the smaller fit-
ting from the larger fitting. If this is not
done, damage to the line will result.

4-2.5L Engine
1. Disconnect the negative battery cable at

the battery.
2. Remove the air cleaner assembly.
3. Remove the PCV valve and hose.
4. Drain the cooling system.

5 .  Disconnect the fuel lines from the Throt-
tle Body Injection (TBI) unit.

6. Mark and disconnect the vacuum lines
and the electrical connections from the TBI
unit.

7. Disconnect the linkage from the TBI
unit (throttle, downshift, and/or cruise control,
as applicable).

8. Disconnect the coolant inlet and outlet
hoses from the intake manifold.

9. Remove the air conditioning compressor
support brackets and the compressor. DO NOT
disconnect the refrigerant lines from the com-
pressor. Lay the compressor aside.

10. Remove the manifold attachingbolts and
- remove the manifold. Clean all gasket surfaces
before installation.

To install:
1. Install the manifold and bolts. Be sure to

“torque all manifold bolts to 29 ft. lbs. (39 Nm)
except for #7 which gets torqued to 37 ft. Ibs.
(80 Nm) following the sequence in the accom-

g illustration.
2 Install the air conditioning compressor

ENGINE AND ENGINE OVERHAUL
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00° 0
Intake manifold torque sequence — 2.5L L4 engine

support brackets and the compressor.
3. Connect the coolant inlet and outlet

hoses to the intake manifold.
4. Connect the linkage to the TBI unit

(throttle, downshift, and/or cruise control, as ap-
plicable).

5. Connect the vacuum lines and the elec-
trical connections to the TBI unit.

6. Connect the fuel lines to the Throttle
Body Injection (TBI) unit.

7. Refill the cooling system.
8. Install the PCV valve and hose.
9. Install the air cleaner assembly.

10. Connect the negative battery cable at the
battery and check for leaks.

Carbureted V6 and V8 Engines
1. Disconnect the negative (-) battery cable.

Remove the air cleaner.
2. Drain the radiator.
3. Disconnect:

a. Battery cables at the battery.
b. Upper radiator and heater hoses at the

manifold.
c. Crankcase ventilation hoses as re-

quired.
d. Fuel line at the carburetor.
e. Accelerator linkage. Co id
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CARBURETED
ENGINES

00 00  ooFRY 0

00 00  O f

Intake manifold bolt tightening sequence of all Chev-
rolet-buiit V8 engines. Note that the lower sequence
Is used for all carbureted engines, whereas the
upper sequence is used for all TBl-equipped en-
gines

f. Vacuum hose at the distributor, if
equipped.

g. Power brake hose at the carburetor
base or manifold, if applicable.

h. Temperature sending switch wires.
4. Remove the distributor cap and scribe

the rotor position relative to the distributor
body, and engine.

5. Remove the distributor.
6. If applicable, remove the alternator

upper bracket. As required, remove the air
cleaner bracket, and accelerator bell crank.

7. Remove the manifold-to-head attaching
bolts, then remove the manifold and carburetor
as an assembly.

8. Mark and disconnect all emission-related
items (e.g. wiring, vacuum hoses, etc.) which
are connected to manifold-mounted items.

9. If the manifold is to be replaced, transfer
the carburetor or throttle body (and mounting
studs), water outlet and thermostat (use a new
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Intake manifold bolt tightening sequence for the
173-V6 engine

gasket) heater hose adapter, EGR valve (use
new gasket) and, if applicable, TVS switch(s)
and the choke coil.

To install:
1. Before installing the manifold, thor-

oughly clean the gasket and seal surfaces of the
cylinder heads and manifold.

2. Install the manifold end seals, folding
the tabs if applicable, and the manifold/head gas-
kets, using a sealing compound around the
water passages.

NOTE: Make sure that the new manifoldgas-
kets match the old ones EXACTLY.
3. When installing the manifold, care

should be taken not to dislocate the end seals.
It is helpful to use a pilot in the distributor open-
ing. Torque the manifold bolts to the specifica-
tion in the Torque Specifications chart in this
chapter.

4. Install the distributor with the rotor in
its original location as indicated by the scribe
line. If the engine has been disturbed, refer to
the “Distributor Removal and Installation” pro-
cedure earlier in this chapter.

5. If applicable, install the alternator upper
bracket and adjust the belt tension.

6. Connect all disconnected components at
their original locations.

7. Fill the cooling system, start the engine,
check for leads and adjust the ignition timing
and carburetor idle speed.

TBI Equipped 8-5.0L Engine

1. Disconnect the negative battery cable at
CRTthe battery. Si. Ju i  Cor  IB

FRA UTR : .
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27.46 Nem
(20-34 FT. LBS.)

27-46 N'm
(20-34 FT. LBS.)

TBI plate and gasket installation on V8 engines so
equipped

2. Remove the air cleaner assembly.
3. Drain the cooling system.
4. Disconnect the fuel inlet line at the front

Throttle Body Injection (TBI) units.
5. Remove the exhaust gas recirculation

(EGR) solenoid.
6. Disconnect the wiring from the idle air

motors, injectors, and the throttle position
sensor (TPS).

7. Disconnect the fuel return line at the
rear TBI unit.

8. Remove the power brake booster line.
9. Disconnect the accelerator and cruise con-

trol cables, unbolt the cable bracket from the
manifold and tie the cable and bracket assem-
bly out of the way.

10. Disconnect the air injection hose at the
check valve and the air control valve.

11. Unbolt the air injection pump and move
it out of the way.

12. Disconnect the positive crankcase venti-
lation valve hose at the manifold and move the
hose aside.

13. Mark and disconnect any vacuum hoses
which will interfere with removal of the mani-
old.

14. If you plan on removing the TBI units
from the upper manifold plate, remove the fuel
balance tube (connecting the units) at this
time.

15. Remove the bolts which attach the upper
manifold plate (or TBI plate) to the intake man-
ifold. Lift the TBI and plate assembly off of the
intake manifold.

16. Remove the distributor as previously out-
lined.

17. Disconnect the upper radiator hose from
the thermostat housing.

18. Disconnect the heater hose from the
intake manifold.

19. Remove the intake manifold-to-cylinder
head bolts and lift the intake manifold assem-
bly off of the engine.

To install:
1. Clean all gasket surfaces before install-

ing the gaskets and manifold.
2. Install the manifold end seals, folding

the tabs if applicable, and the manifold/head gas-
kets, using a sealing compound around the
water passages.

NOTE: Make sure that the new manifold gas-
kets match the old ones EXACTLY.
3. When installing the manifold, care

should be taken not to dislocate the end seals.
It is helpful to use a pilot in the distributor open-
ing. Torque the manifold bolts to the specifica-
tion in the Torque Specifications chart in this
chapter.

4. Connect the heater hose to the intake
manifold.

5. Connect the upper radiator hose to the
thermostat housing.

6. Install the distributor as previously out-
lined earlier in this chapter.

7. Install the bolts which attach the upper
manifold plate (or TBI plate) to the intake man-
ifold.

8. Connect any vacuum hoses which were
removed from the manifold.

9. Connect the positive crankcase ventila-
tion valve hose at the manifold.

10. Bolt the air injection pump to the engine.
11. Connect the air injection hose at the

check valve and the air control valve.
12. Connect the accelerator and cruise con-

trol cables.
13. Install the power brake booster line.
14. Connect the fuel return line at the rear

TBI unit.
15. Connect the wiring from the idle air

motors, injectors, and the throttle position
sensor (TPS).

16. Install the exhaust gas recirculation
(EGR) solenoid. :

17. Connect the fuel inlet line at the front
Throttle Body Injection (TBI) units.

18. Refill the cooling system.
19. Install the air cleaner assembly.
20. Connect the negative battery cable at the

battery. Start the engine and check for leaks.
TPl Equipped V6 and V8 Engines
PLENUM AND RUNNERS (UPPER INTAKE)

1. Disconnect the negative (-) battery cable.
2. Partially drain the cooling system.
3. Remove the throttle, TV and cruise con-

trol cables.
4. Remove the cable retainer bracket.
5. Remove the air intake duct andlabel/dis-
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1. Intake plenum
2. Gaskets
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3. Plenum/runners attaching bolts
intake plenum and runners — Tuned Port Injected engines

connect the vacuum hoses from the engine.
6. Disconnect the coolant hoses and electri-

cal connectors from the throttle body.
7. Remove the throttle body assembly.
8. Disconnect the electrical connectors

from the injectors. Refer to Chapter 5 for assis-
tance in the Fuel System area.

9. Remove the power brake vacuum hose.
10. Remove the runner-to-plenum bolts, lift

and disconnect the MAT sensor electrical con-
nectors. Remove the plenum and gaskets.

11. Remove the left side runner-to-manifold
bolts.

12. Remove the PCV valve and hose.
13. Remove the right side runner-to-mani-

fold bolts.
14. Remove the runners and gaskets.
To install:
1. Clean the gasket mating surfaces, install

the new gaskets and runners.
2. Torque the bolts to 35 ft. Ibs. (34 Nm).

PO © 00
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Lower intake manifold torque sequence — V8
engines with TPI ,

3. Install the EGR solenoid.
4. Support the plenum above the runners

and connect the MAT sensor electrical connec-
tor, then lower the plenum into position.

5. Start a few bolts to hold the assembly in
place.

6. Connect the vacuum hoses and MAP
sensor. Install and torque the remaining
runner-to-plenum bolts to 25 ft. lbs. (34 Nm).

7. Install the PCV valve, power brake hose,
and connect the injector harnesses.

8. Install the throttle body with a new
gasket. Torque the bolts to 18 ft. Ibs. (24 Nm).

9. Connect all vacuum, coolant and electri-
cal connections.

10. Install the cruise, TV and accelerator
cables.

11. Refill the radiator with coolant, connect
the negative battery cable and check for leaks.

LOWER INTAKE MANIFOLD

1. Disconnect the negative (-) battery cable,
2. Important: mark and label the spark

plug wires, distributor, and rotor location.
Remove the distributor cap and distributor as-
sembly.

3. Remove the port injection system as out-
lined in the Upper Intake Manifold section in
this chapter.

4. Remove the ignition coil, upper radiator
hose and thermostat housing.

5. Remove the EGR valve, switch and pipe.
6. Disconnect the electrical wiring.
7. Remove the manifold bolts, studs, mani-

fold and gaskets.
To install:
1. Clean the gasket and seal surfaces.
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Intake manifold torque sequence — 1989 3.8L
Turbo engine

2. Apply a bead of RTV sealer on the front
and rear ridges of the cylinder block. Extend
the RTV 1/2 in. further up each end of the cyl-
inder head to seal and retain the intake mani-
fold side gaskets.

3. Install the manifold gaskets, manifold
and bolts. Torque the bolts to the specifications
in the Torque Specifications chart in the begin-
ning of this chapter.

4. Connect all electrical, vacuum and cool-
ant hoses and wires.

5. Install the EGR valve, switch and pipe.
6. Install the thermostat housing and radi-

ator hose.
7. Install the ignition coil.
8. Install the port injection system as out-

lined in this chapter.
9. Install the distributor, cap and wires as

removed. Refer to the Distributor section in
this chapter for assistance.

10. Refill the cooling system, connect the neg-
ative battery cable and check for leaks.

Exhaust Manifold
REMOVAL AND INSTALLATION
4-2.5L
. 1. Disconnect the negative battery cable at

the battery.
2. Remove the air cleaner assembly, being

sure to mark any disconnected hoses for proper
reinstallation.

3. Remove the E.F.I. preheat tube.
4 .  Remove the oxygen sensor and discon-

- pect the exhaust pipe from the exhaust mani-

Bb. Remove the engine oil level dipstick and

ENGINE AND ENGINE OVERHAUL

TORQUE ALL BOLTS
TO 60 Nem (37 LB. FT.)
IN THE NUMERICAL
SEQUENCE INDICATED

BOLT LOCATIONS
Exhaust manifold torque sequence — 2.5L 14
engine

6. Remove the exhaust manifold attaching
bolts and remove the manifold.

To install:
1. Position the exhaust manifold onto the

engine and torque the bolts, follow the se-
quence in the accompanying diagram and
tighten each bolt to 37 ft. lbs. (50 Nm).

2. Install the engine oil level dipstick tube
and dipstick.

3. Connect the exhaust pipe to the exhaust
manifold and install the oxygen sensor.

4. Install the E.F.I. preheat tube.
5. Install the air cleaner assembly and con-

necting hoses. .
6. Connect the negative battery cable at the

battery. Start the engine and check for leaks.

V6 and V8 Engines (Except 3.8L Turbo)
1. If equipped with AIR, remove the air in-

jector manifold assembly. The !/4+ in. pipe
threads in the manifold are straight threads.
Do not use a 1/4 in. tapered pipe tap to clean the
threads.

2. Disconnect the battery.
3. If applicable, remove the air cleaner pre-

heater shroud.
4. Remove the spark plug wire heat shields.
5. On the left exhaust manifold, disconnect

and remove the alternator.
6. Disconnect the exhaust pipe from the

manifold and hang it from the frame out of the
way.

7. Bend the lock tabs and remove the end
bolts, then the center bolts. Remove the mani-
old.
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1. Exhaust manifold
2. Bolt 37 ft. Ibs. (50 Nm)
3. Cylinder head

Left exhaust manifold — 3.8L Turbo

NOTE: A ¥ in. thin wall 6-point socket,
sharpened at the leading edge and tapped
onto the head of the bolt, simplifies bending
the lock tabs.

To install:
When installing a new manifold on the right

side you must transfer the heat stove from the
old manifold to the new one.

1. Clean all mating surfaces and use new gas-
kets.

2. Install the new gasket, manifold and
bolts. Torque all bolts to specifications from the
inside working out.

3. Bend the lock tabs over the bolts.
4. Connect the exhaust pipe to the manifold

and torque the bolts to 25 ft. Ibs. (34 Nm).
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5. On the left exhaust manifold, install the
alternator.

6. Install the spark plug wire heat shields.
7. If applicable, install the air cleaner pre-

heater shroud.
8. If equipped with an AIR pump, install

the air injector manifold assembly.
9. Connect the battery, start the engine

and check for leaks.
3.8L Turbo

1. Disconnect the negative (-) battery cable.
2. Raise the vehicle and support with jack-

stands.
3. Left side, remove the crossover pipe from

the manifold. Right side, remove the exhaust
pipe from the turbocharger and disconnect the
OXygen sensor.

4. Right side, remove the crossover from
the manifold.

5. Lower the vehicle.
6. Remove the manifold bolts and manifold

from the cylinder head.

Right exhaust manifold — 3.8L Turbo

To install:
1. Clean all gasket mating surfaces and in-

spect for cracks.
2. Install the exhaust manifold and torque

the bolts to the specification in the Torque Spec-
ifications chart in this chapter.

3. Raise the vehicle and support with jack-
stands.

4. Install the crossover-to-manifold.
5. Lower the vehicle.
6. Right side, connect the oxygen sensor

and manifold-to-turbocharger.
7. Connect the negative battery cable, start

the engine and check for leaks.

Turbocharger
The turbocharger is basically an air compres-

sor or air pump. It consists of a turbine or hot
wheel, a shaft, a compressor or cold wheel, a
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turbine housing, a compressor housing and a
center housing. The center housing contains
bearings, a turbine seal assembly and a com-
pressor seal assembly.

Turbochargers are installed on an engine to
put more and denser air into the engine’s com-
bustion chambers. Because of the increased
volume and weight of compressed air, more
fuel can be scheduled to produce more horse-
power from an engine. The turbocharged ver-
sion of an engine, when operated above sea
level, will also maintain a higher level of power
output than the non-turbocharged version.

REMOVAL AND INSTALLATION
1. Disconnect the negative battery cable.
2. Relieve the fuel system pressure.
3. Remove the air inlet hose from the com-

pressor section of the turbocharger.
4. Disconnect the compressor outlet pipe

from the compressor.
5. Disconnect the oil breather and turbo-

charger heat shields.
6. Remove the exhaust pipe from the tur-

bine outlet.
7. Remove the oil breather vent from the

valve cover. Disconnect and plug the oil pres-
sure feed line at the turbocharger assembly.

8. Remove the turbocharger mounting
bracket nuts. Disconnect the turbine inlet pipe
from the exhaust manifold.

9. Disconnect the oil return line from tur-
bocharger.

10. Remove the vacuum line from the turbo-
charger wastegate actuator.

11. Disconnect the intercooler outlet to throt-
tle body pipe.

12. Remove the turbocharger assembly from
the manifold adapter.

NOTE: Before installing the turbocharger as-
sembly, be sure that it is first charged with
oil. Failure to do this may cause damage to
the assembly.

To install:
1 ,  Install the turbocharger assembly to the

manifold adapter. Torque the assembly to 20
f t .  lbs. (27 Nm)
2 .  Connect the intercooler outlet to throttle
_ body pipe.
~ 3. Install the vacuum line to the turbo-
charger wastegate actuator.
© 4, Install the turbocharger mounting
bracket nuts. Connect the turbine inlet pipe
* ‘to the exhaust manifold.
+ 6. Connect the oil return line to turbo-
charger.
6.  Install the oil breather vent to the valve
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cover. Connect the oil pressure feed line a ;
the turbocharger assembly.
7. Install the exhaust pipe to the turbine .

outlet.
8. Connect the oil breather and turbo-

charger heat shields.
9. Connect the compressor outlet pipe to

the compressor.
10. Connect the negative battery cable and
start the engine to check operation.

Turbocharger Wastegate
REMOVAL AND INSTALLATION

1: Disconnect the negative battery cable.
2. Remove vacuum hose from actuator.
3. Remove retaining clip at actuator rod to

~ wastegate lever.
4. Remove bolts attaching the mounting

bracket to compressor housing.
5. Remove wastegate actuator.

To install:
1. Install wastegate.
2. Install the bolts attaching the mounting

bracket to compressor housing.
3. Install retaining clip at actuator rod to

wastegate lever.
4. Install vacuum hose from actuator.
5. Connect the negative battery cable.

Air Conditioning Compressor
REMOVAL AND INSTALLATION

1. Discharge the air conditioning system fol-
lowing all precaution for discharge. Refer to
Chapter 1 for discharging the air conditioning
system.

2. Remove fitting block (coupled hose assem-
bly) bolt at rear of compressor.

3. Remove mounting bracket bolt(s).
4. Remove drive belt (Route lower loop

behind crankshaft pulley to gain additional
slack if required). Use a 1/2 in. drive ratchet to
release the tension on the serpentine drive
belts.

5. Remove compressor.
To install:
1. Use new O-rings lubricated with refrig-

erant oil.
2. Install the compressor.
3. Install the drive belt.
4. Install the mounting bracket and bolts.
5. Install the fitting block bolt at the rear of

the compressor.
6. Evacuate and recharge system as out-

lined in Chapter 1.

Radiator
REMOVAL AND INSTALLATION

1. Drain the cooling system.
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20 ft. Ibs. (27 Nm)
Heat shield elbow
20 ft. Ibs. (27 Nm)
Turbo heat shield
20 ft. Ibs. (27 Nm)
Turbo assembly
Turbo mounting bracket
20 ft. Ibs. (27 Nm)
37 ft. Ibs. (50 Nm)Q

O
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1. Compressor 5. Bolt/screw 44 ft. Ibs. (60 Nm) 9. Bracket
2. Bracket 6. Bracket 10. Bolt/screw 44 ft. Ibs. (60 Nm)
3. Nut 44 ft. Ibs. (60 Nm) 7. Bolt/screw 25 ft. Ibs. (34 Nm) 11. Brace
4. Bolt/screw 44 ft. Ibs. (60 Nm) 8. Bolt/screw 12. Brace

A/C compressor servicing — 2.5L L4 engine
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SHIELD-FUEL LINES

. Compressor1
2. Bracket, right rear 6. Bolt/screw 40 ft. Ibs. (54 Nm) ;
3. Bolt/screw 40 ft. Ibs. (54 Nm) 7. Nut i
4. Washer 8. Bracket, front |
5. Bolt/screw 40 ft. Ibs. (54 Nm) 9. Belt :

A/C compressor servicing — 2.8L V6 engine with V-belts

[101

101

[120

140

48. Compressor 120. Nut 142. Brace
101. Bolt 140. Stud 143. Nut
119. Boit 141. Shield 163. Bracket

A/C compressor — 2.8L and 3.1L V6 with serpentine belt
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48. Compressor 140. Stud
101. Bolt 153. Bracket
104. Boit 154. Brace
105. Nut 155. Nut

109

A/C compressor — V8 engines with serpentine belt

CAUTION: When draining the coolant, keep
in mind that cats and dogs are attracted by
the ethylene glycol antifreeze, and are quite
likely to drink any that is left in an uncov-
ered container or in puddles on the ground.
This will prove fatal in sufficient quantity.
Always drain the coolant into a sealable con-
tainer. Coolant should be reused unless it is
contaminated or several years old.
2. Remove the fan.

NOTE: On fan clutch equipped cars, store
clutch in upright position to prevent seal leak-
age.
3. Disconnect upper and lower radiator

hoses.
4. On vehicles equipped with automatic

transmission, disconnect and plug transmis-
sion cooler lines.

5. Remove fan shield assembly if applicable.
6. Remove radiator and shroud assembly by

lifting straight up.
NOTE: The radiator assembly is held at the
bottom by two cradles secured to the radiator
support.
To install:
1. If installing a new radiator, transfer fit-

tings from old radiator to new radiator.
2. Replace radiator assembly by reversing

the above steps, checking to assure radiator
lower cradles are located properly in radiator
recess.

3. Refill radiator. Run enginé for a short

period of time and check for leaks. If the radia-
tor was removed from a car with an automatic
transmission, recheck the transmission fluid.

Air Conditioning Condenser

REMOVAL AND INSTALLATION
1. Discharge the air conditioning system fol-

lowing all precaution. Refer to the appropriate
section in Chapter 1.

2. Disconnect coupled hose and liquid line
fittings.

3. Remove screws retaining the top radia-
box shield (10 screws on L4 and V6, 8 screws on
V8).

4. Remove top condenser retaining screws.
5. Carefully move (tilt) radiator rearward

and lift condenser out of radiator support.
To install:
1. Use new O-rings lubricated with refrig-

erant oil.
2. Install the condenser onto the radiator

support.
3. Install the top condenser retaining

SCrews.
4. Install the screws retaining the top of the

radiator shield.
5. Connect the coupled hose and liquid line

fittings.
6. Evacuate and recharge system. Test for

proper operation as outlined in Chapter 1.
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oo  FR STUDS
BUSHING (ENGINE)
(SUPPORT)

LIFTING BRACKET
(ENGINE)

BRACKET-RR ADJ

-

A C SUPPORT
BRACKET (ENGINE)

| Zo
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oC VIEWA aps
"1. Brace :

2 .  Bolt/screw . Compressor
“ 3  Bolt/screw 29 ft. ibs. (40 Nm)
. 4, Spacer
Fag, Bracket

Belt
Nut 29 ft. Ibs. (40 Nm)
Stud 29 ft. Ibs. (40 Nm)©

X
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N
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A/C compressor servicing — V8 engines with V-belts
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Radiator mounting

Water Pump 2. Install the heater hose and lower radia-
REMOVAL AND INSTALLATION for ose to the water pump. Tighten the clamps
4-Cylinder 3. Install the fan and pump pulley.

. rE  4. Install the accessory drive belts.1. Disconnect the negative(-) battery cable. 5. Connect the negative (-) battery cable.
Drain the cooling system. .

2. Remove the accessory drive belts. Refill the cooling system.
3. Remove the fan and pump pulley.
4. Remove the heater hose and lower radia- V6 and V8

tor hose from the water pump. ) i

5. Remove the pump from the block. 1. Disconnect the negative battery termi-
To install: nal.
1. Coat the new gasket with RTV Sealer. In- 2. Drain the cooling system.

stall the pump and torque the bolts to 15 ft.Ibs. 3. Remove the fan shroud and/or radiator
(20 Nm). support, as applicable.

4. Remove all drive belts.
5. Remove the fan and pulley from the

water pump.
6. Remove the alternator upper and lower

brackets. Remove the power steering pump
lower bracket and swing aside.

7. Remove the bottom radiator hose and
heater hose from the pump.

8. Remove the water pump.
To install: |

1. Clean the gasket mating surfaces with sol-
vent and a scraper.

‘ 2. Coat the new gasket with RTV Sealer.
| Water pump — 2.5L engine v 3. Install the gasket, pump and bolts.
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ENGINE CODES H, SAND7
ENGINE CODES 1 AND 2 ENGINE CODE 1 ONLY ONLY

1. Fan shroud
2. Tie bar-front upper end
3. Engine codes H and 7 shown
4, Condenser
5. Radiator support

A/C condenser servicing 3
Torque the pump bolts 15-25 ft. lbs. (20-34 brackets. Install the power steering pumpNm), 

| lower bracket. )4. Install the bottom radiator hose and 6. Install the fan and pulley to the waterheater hose to the pump. pump.5. Install the alternator upper and lower 7. Install all drive belts.
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Water pump — 2.8L and 3.1L engines

8. Install the fan shroud and/or radiator sup-
port, as applicable.

9. Refill the cooling system.
10. Connect the negative battery terminal.

Start the engine and check for leaks.

Cylinder Head
REMOVAL AND INSTALLATION

NOTE: When servicing the engine, be abso-
lutely sure to mark vacuum hoses and wiring
so that these items may be properly recon-
nected during installation. Also, when discon-
necting fittings of metal lines (fuel, power
brake vacuum), always use two flare nut (or
line) wrenches. Hold the wrench on the large
fitting with pressure on the wrench as if you
were tightening the fitting (clockwise),
THEN loosen and disconnect the smaller fit-
ting from the larger fitting. If this is not
done, damage to the line will result.

2.51 Engine
1. Disconnect the negative (-) battery cable.
2. Drain the cooling system at the radiator

into a suitable drain pan.
3. Raise the vehicle and support it safely

with jack stands. ”

113

(7 FT. 18S.)

Water pump — 3.8L Turbo

4. Remove the exhaust pipe and oxygen
Sensor.

5. Lower the vehicle.
6. Remove the oil level indicator tube and

auxiliary ground cable.
7. Remove the air cleaner assembly.
8. Disconnect the EFI electrical connec-

tions and vacuum hoses.
9. From the throttle body; remove the

Wiring connectors, throttle linkage and fuel
es.
CAUTION: To reduce the risk of fire andper-
sonal injury, it is necessary to relieve the fuel
system pressure before servicing any fuel
system component. If this procedure is not per-
formed, fuel may be sprayed out of the con-
nection under pressure. Always keep a dry
chemical (Class B) fire extinguisher near the
work area.
Fuel pressure relief procedures:

a. Remove the fuel pump fuse from the
fuse block located in the passenger compart-
ment.

b. Start the engine and run until the
engine stops due to the lack of fuel.

c. Crank the engine for 3 seconds to
ensure all pressure is relieved.
10. Remove the heater hose from the intake

manifold.
11. Remove the wiring connectors from the

manifold and cylinder head.
12. Remove the vacuum hoses, serpentine

belt and alternator bracket.
13. Remove the radiator hoses.

& 3 Po)0000]
Torquing sequence for the 2.5L L4 engine
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14. Remove the rocker arm cover as outlined
in this chapter.

15. Loosen the rocker arm nuts and move
the rocker arms to the side enough to remove
the push rods.

16. Mark each push rod and remove from
the engine. Refer to the “Rocker Arm” section
in this chapter for assistance.

NOTE: Mark each valve component to
ensure that they are replaced in the same lo-
cation as removed. This is very important be-
cause each component will follow different
wear patterns.
17. Remove the cylinder head bolts.
18. Tap the sides of the cylinder head with a

plastic hammer to dislodge the gasket. Remove
the cylinder head with the intake and exhaust
manifold still attached.

19. If the cylinder head has to be serviced or
replaced, remove the intake manifold, exhaust
manifold and remaining hardware.

To install:
1. Before installing, clean the gasket sur-

faces of the head and block with solvent and a
gasket scraper.

2. Check the cylinder head for warpage
usinga straight edge. Refer to the “Cylinder
Head Resurfacing” procedures in this section.

3. Make sure the retainingbolt threads and
the cylinder block threads are clean since dirt
could affect bolt torque.

4. Match up the old head gasket with the
new one to ensure the holes are EXACT. Install
A new gasket over the dowel pins in the cylinder
block.

5. Install the cylinder head in place over the
dowel pins.

6. Coat the cylinder head bolt threads with
sealing compound and install finger tight.

7 .  Torque the cylinder head bolts gradually
in the sequence shown in the illustration. Refer
to the “Torque Specifications” chart in the be-
ginning of this chapter for instructions.

8. Install the push rods, rocker arms and
nuts (or bolts) in the same location as removed.
ka  the nuts (or bolts) to 24 ft. lbs. (32

m).

9. Install the rocker arm cover as outlined
in the “Rocker Arm Cover” removal and instal-
lation procedures in this chapter.

10. Install the radiator hoses, alternator
bracket and serpentine belt.

11. Connect all intake manifold and cylinder
head wiring. :

12. Install the vacuum hoses and heaterhose at manifold.
13. Install the wiring, throttle linkage and

fuel lines to the throttle body assembly.
14. Install the oil level indicator tube-to-ex-

haust manifold.

ENGINE AND ENGINE OVERHAUL
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15. Install the air cleaner assembly.
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16. Refill the engine cooling system with the :
specified amount of engine coolant.

17. Raise the vehicle and support with jack-
stands.

18. Install the exhaust pipe and oxygen
Sensor.

19. Lower the vehicle.
20. Connect the negative (-) battery cable.
21. Recheck each operation for completion of

the repair.
22. Start the engine and check for coolant,

fuel, oil and vacuum leaks.
2.8L and 3.1L V6

LEFT
1. Disconnect the negative (-) battery cable.
2. Drain the cooling system at the radiator

into a suitable drain pan.
CAUTION: When draining the coolant, keep
in mind that cats and dogs are attracted by
the ethylene glycol antifreeze, and are quite
likely to drink any that is left in an uncov-
ered container or in puddles on the ground.
This will prove fatal in sufficient quantity.
Always drain the coolant into a sealable con-
tainer. Coolant should be reused unless it is
contaminated or several years old.
3. Remove the air cleaner assembly.
4. Remove the rocker arm cover as outlined

in that section in this chapter.
5. Remove the intake plenum and manifold

as outlined in those sections in this chapter.
6. Remove the exhaust crossover pipe and

front exhaust manifold.
7. Remove the oil level indicator and spark

plug wires from the front head.
8. Loosen the rocker arm nuts and move to

the side or remove.
9. Mark each push rod and remove from

the engine. Refer to the “Rocker Arm” section
in this chapter for assistance. The intake push
rods are marked (orange) and the exhaust push
rods are marked (blue). :

NOTE: Mark each valve component to
ensure that they are replaced in the same lo-
cation as removed. This is very important be-
cause each component will follow different
wear patterns.
10. Remove the cylinder head bolts.
11. Tap the sides of the cylinder head with a

plastic hammer to dislodge the gasket. Remove
the cylinder.

12. If the cylinder head has to be serviced or
replaced, remove all remaining hardware.

To install:
1. Before installing, clean the gasket sur-

faces of the head and block with solvent and a
gasket scraper.
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Valve guide cleaner

2. Check the cylinder head for warpage
using a straight edge. Refer to the “Cylinder
Head Resurfacing’ procedures in this section.

3. Make sure the retaining bolt threads and
the cylinder block threads are clean since dirt
could affect bolt torque.

4. Match up the old head gasket with the
new one to ensure the holes are EXACT. Install
a new gasket over the dowel pins in the cylinder
block with the “This Side Up” mark facing UP.

5. Install the cylinder head in place over the
dowel pins.

6. Coat the cylinder head bolt threads with
sealing compound and install finger tight.

7. Torque the cylinder head bolts gradually
in the sequence shown in the illustration. Refer
to the “Torque Specifications” chart in the be-
ginning of this chapter for instructions.

8. Install the intake gasket.
9. Install the valve mechanisms and rocker

arms over the valves. Adjust the valves as out-
lined in the Rocker Arm section of this chap-
ter.

10. Install the intake manifold and plenum
as outlined in the appropriate section in this
chapter.

11. Install the rocker arm covers as outlined
in the appropriate section in this chapter.

12. Install the oil level indicator and front ex-
haust manifold.

13. Install the exhaust crossover pipe and
oxygen sensor (if removed).

14. Install the air cleaner assembly.
15. Refill the engine cooling system with the

specified amount of engine coolant.
16. Connect the negative (-) battery cable.
17. Recheck each operation for completion of

the repair.
18. Start the engine and check for coolant,

fuel, oil and vacuum leaks.
RIGHT

1. Disconnect the negative (-) battery cable.
2. Drain the cooling system at the radiator

| into a suitable drain pan.
CAUTION: When draining the coolant, keep
in mind that cats and dogs are attracted by
the ethylene glycol antifreeze, and are quite
likely to drink any that is left in an uncov-
ered container or in puddles on the ground.
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This will prove fatal in sufficient quantity.
Always drain the coolant into a sealable con-
tainer. Coolant should be reused unless it is
contaminated or several years old.
3. Remove the air cleaner assembly.
4. Raise the vehicle and support with jack-

stands.
5. Remove the exhaust crossover pipe and

rear exhaust manifold.
6. Lower the vehicle.
7. Remove the torque struts at the engine.
8. Remove the coolant recovery bottle.
9. Remove the exhaust crossover heat

shield and crossover from the rear manifold.
10. Remove rear exhaust manifold.
11. Remove the spark plug wires from the

rear head.
12. Remove the rocker arm cover as outlined

in that section in this chapter.
13. Remove the intake plenum and manifold

as outlined in those sections in this chapter.
14. Loosen the rocker arm nuts and move to

the side or remove.
15. Mark each push rod and remove from

the engine. Refer to the “Rocker Arm” section
in this chapter for assistance. The intake push
rods are marked (orange) and the exhaust push
rods are marked (blue).

NOTE: Mark each valve component to
ensure that they are replaced in the same lo-
cation as removed. This is very important be-
cause each component will follow different
wear patterns.
16. Remove the cylinder head bolts.
17. Tap the sides of the cylinder head with a

plastic hammer to dislodge the gasket. Remove
the cylinder.

18. If the cylinder head has to be serviced or
replaced, remove all remaining hardware.

To install:
1. Before installing, clean the gasket sur-

faces of the head and block with solvent and a
gasket scraper.

2. Check the cylinder head for warpage
using a straight edge. Refer to the “Cylinder
Head Resurfacing’ procedures in this section.

3. Make sure the retainingbolt threads and
the cylinder block threads are clean since dirt
could affect bolt torque.

4. Match up the old head gasket with the
new one to ensure the holes are EXACT. Install
a new gasket over the dowel pins in the cylinder
block with the “This Side Up”’ mark facing UP.

5. Install the cylinder head in place over the
dowel pins.

6. Coat the cylinder head bolt threads with
sealing compound and install finger tight.

7. Torque the cylinder head bolts gradually
in the sequence shown in the illustration. Refer
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to the “Torque Specifications” chart in the be-
ginning of this chapter for instructions.

8. Install the intake gasket.
9. Install the valve mechanisms and rocker

arms over the valves. Adjust the rocker arms as
outlined in the Rocker Arm section of this chap-
ter.

10. Install the intake manifold and plenum
as outlined in the appropriate section in this
chapter.

11. Install the rocker arm covers as outlined
in the appropriate section in this chapter.

12. Install the spark plug wires and rear ex-
haust manifold.

13. Install the exhaust crossover pipe,
oxygen sensor (if removed) and crossover heat
shield.

14. Refill the engine cooling system with the
specified amount of engine coolant.

15. Raise the vehicle and support with jack-
stands.

16. Install the exhaust pipe at the crossover
and lower the vehicle.

17. Connect the negative (-) battery cable.
18. Recheck each operation for completion of

the repair.
19. Start the engine and check for coolant,

fuel, oil and vacuum leaks.
3.8L Turbo

1. Disconnect the negative (-) battery cable
and drain the cooling system.

CAUTION: When draining the coolant, keep
in mind that cats and dogs are attracted by
the ethylene glycol antifreeze, and are quite
likely to drink any that is left in an uncov-
ered container or in puddles on the ground.
This will prove fatal in sufficient quantity.
Always drain the coolant into a sealable con-
tainer. Coolant should be reused unless it is
contaminated or several years old.
2. Remove the accessory drive belts.
3. Right cylinder head: remove the air con-

ditioning compressor and hang to the side with
a piece of wire. Do NOT disconnect the refriger-
ant lines. Remove the alternator and mounting
brackets.

4. Left cylinder head: remove the oil level
indicator, power steering pump and mounting
brackets with the hoses connected and hang to
the side.

5. Label and disconnect the spark plug
. wires.
“+  6. Remove the exhaust pipe-to-manifold
“bolts.
= 7. Remove the intake manifold and rocker
@rm covers as outlined in this chapter.
7. 8. Label and remove the rocker arm shafts
“sand pushrods. Label and mark the engine parts
go they are installed into their original location.

ENGINE AND ENGINE OVERHAUL
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Torquing sequence for the 3.8L Turbo engine
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Tightening sequence for the 5.0L engine cylinder -
head

9. Remove the cylinder head bolts and cyl-
inder head. Tap the side of the head with a plas-
tic hammer to dislodge the gasket. Do NOT try
to pry off with a screwdriver between the
mating surfaces.

To install:
1. Before installing, clean the gasket sur-

faces of the head and block with solvent and a
gasket scraper.

2. Check the cylinder head for warpage
using a straight edge. Refer to the “Cylinder
Head Resurfacing” procedures in this section.

3. Make sure the retdining bolt threads and
the cylinder block threads are clean since dirt
could affect bolt torque.

4. Match up the old head gasket with the
new one to ensure the holes are EXACT. Install
a new gasket over the dowel pins in the cylinder
block with the “This Side Up’’ mark facingUP.

5. Install the cylinder head in place over the
dowel pins.

6. Coat the cylinder head bolt threads with
sealing compound and install finger tight.

7. Torque the cylinder head bolts gradually
in the sequence shown in the illustration.

8. Torque all head bolts in sequence, in
three steps. Step 1: torque all bolts to 25 ft. Ibs.
(34 Nm). Step 2: torque the bolts an additional
1/4 (90°) turn. Step 3: torque all bolts in se-
quence an additional }/4 (90°) turn.

9. Install the exhaust manifold bolts.
10. Install the pushrods and rocker arm

shafts. Torque the rocker shaft bolts to 43 ft.
Ibs. (58 Nm).
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11. Install the intake manifold, rocker arm
cover and spark plug wires as outlined in this
chapter.

12. Right cylinder head: install alternator,
mounting bracket and air conditioning compres-
Sor.

13. Left cylinder head: install the power steer-
ing pump, mounting bracket and oil level indi-
cator.

14. Install the belts and connect the negative
battery cable.

15. Refill the cooling system, start the
engine and check for leaks.
5.0L and 5.7L Engines

1. Disconnect the battery cables at the bat-
tery.

2. Drain the engine block of coolant.
3. Remove the intake manifold as previ-

ously described in this chapter. Remove the al-
ternator and lay the unit aside. If necessary,
remove the alternator brackets.

4. Remove the exhaust manifold(s). If the
vehicle has air conditioning, remove the com-
pressor and position it out of the way. Do not
disconnect the refrigerant lines.

5. Back off the rocker arm nuts/bolts and
pivot the rocker arms out of the way so that the
pushrods can be removed. Identify the
pushrods so that they can be reinstalled in
their original locations.

6. Remove the cylinder head bolts and cyl-
inder head(s).

To install:
1. Before installing, clean the gasket sur-

faces of the head and block with solvent and a
gasket scraper.

2. Check the cylinder head for warpage
using a straight edge. Refer to the “Cylinder
Head Resurfacing” procedures in this section.

3. Make sure the retainingbolt threads and
the cylinder block threads are clean since dirt
could affect bolt torque.

4. Match up the old head gasket with the
new one to ensure the holes are EXACT. Install
a new gasket over the dowel pins in the cylinder
block with the “This Side Up” mark facing UP.

5. Install the cylinder head in place over the
dowel pins.

6. Coat the cylinder head bolt threads with
sealing compound and install finger tight.

7. Torque the cylinder head bolts gradually
in the sequence shown in the illustration. Refer
to the Torque Specifications chart in this chap-
ter for torque values.

8. Install the exhaust and intake manifolds
as previously outlined.

9. Adjust the valves as described in the
Rocker Arm section in this chapter.

10. Install the rocker arm covers.”

CEG

11. Refill the engine with coolant, start the
engine and check for leaks.

CLEANING AND INSPECTION
Chip carbon away from the valve heads, com-
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bustion chambers, and ports, using a chisel .
made of hardwood. Remove the remaining de-
posits with a stiff wire brush.

NOTE: Be sure that the deposits are actually
removed, rather than burnished.
Have the cylinder head hot-tanked to remove

grease, corrosion, and scale from the water pas-
sages. Clean the remaining cylinder head parts
in an engine cleaning solvent. Do not remove
the protective coating from the springs.

WARNING: Aluminum cylinder head can
not be hot-tanked in the same solution that is
used for cast iron. Make sure the machine
shop knows if the cylinder heads are alumi-
num.
Place a straight-edge across the gasket sur-

face of the cylinder head. Using feeler gauges,
determine the clearance at the center of the
straight-edge. If warpage exceeds 0.08mm
(0.003 in.) in a 152mm (6 in.) span, or 0.15mm
(0.006 in.) over the total length, the cylinder
head must be resurfaced.

NOTE: If warpage exceeds the manufac-
turer’s maximum tolerance for material re-
moval, the cylinder head must be replaced.

WIRE BRUSH

Remove the carbon from the cylinder head with a
wire brush and electric drili
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Check the cylinder head for warpage
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VALVE GUIDE
CLEANER

Valve guide cleaner

When milling the cylinder heads of V-type
engines, the intake manifold mounting posi-
tion is altered, and must be corrected by mill-
ing the manifold flange a proportionate
amount.

RESURFACING
This procedure should be performed only by

a machine shop. :

Valves and Springs
REMOVAL AND INSTALLATION

NOTE: Invert the cylinder head, and
number the valve faces front to rear, using a
permanent felt-tip marker.
Using an appropriate valve spring compres-

sor, compress the valve springs. Lift out the
keepers with needle nosed pliers, release the
compressor, and remove the valve, spring, and
spring retainer. Clean the valve stem with lac-
quer thinner or a similar solvent to remove any

J/gum and varnish. Clean the valve guides using
solvent and an expanding wire-type valve guide
cleaner, Replace any parts that are damaged or
worn. Installation is the reverse of the removal
procedure.

REFACING
NOTE: This procedure should only be per-
formed by a qualified machine shop.

CHECK SPRINGS
Place the spring on a flat surface nest to a

square. Measure the height of the spring, and
© rotate it against the edge of the square to meas-
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Compressing valve springs

ure distortion. If spring height varies (by com-
parison) by more than 1.5mm (Y, in.), or, if
distortion exceeds 1.5mm (V4 in.), replace the
spring.

In addition to evaluating the spring as above,
test the spring pressure at the installed and com-
pressed (installed height minus valve lift)
height using a valve spring tester. Springs used
on small displacement engines (up to 3 liters)
should be = 1 Ib. of all other springs in either
position. A tolerance of + 5 lbs. is permissible
on larger engines.

Valve Guides
NOTE: The valve guides are not removable,
they are an integralpart of the cylinder head.
Any cutting or grinding operationperformed
on the valve guides, should be done by a qual-
ified machine shop.

KNURLING
Valve guides which are not excessively worn

or distorted may, in some cases, be knurled.
Knurling is a process in which metal is dis-
placed and raised, thereby reducing clearance.
Knurling also provides excellent oil control.

This procedure should only be performed by
a qualified machine shop.
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RETAINER

SPRING

Check the valve spring test pressure

Valve Seats
NOTE: The valve seats are not removable,
they are an integralpart of the cylinder head.
Any cutting or grinding operation performed
on the valve guides, should be done by a qual-
ified machine shop.

LAPPING THE VALVES
When valve faces and seats have been re-

faced and re-cut, or if they are determined to be
in good condition, the valves must the “lapped
in” to ensure efficient sealing when the valve
closes against the seat.

NOT MORE
THAN $764"

4 CLOSED COIL
END DOWNWARDT
U
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Check the valve spring free length and squareness:
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1. Invert the cylinder head so that the com-
bustion chambers are facing up.

2. Lightly lubricate the valve stems with |
clean oil, and coat the valve seats with valve
grinding compound. Install the valves in the
head as numbered.

3. Attach the suction cup of a valve lapping
tool to a valve head. You’ll probably have to
moisten the cup to securely attach the tool to
the valve.

4. Rotate the tool between the palms, chang-
ingposition and lifting the tool often to prevent
grooving. Lap the valve until a smooth, pol-
ished seat is evident (you may have to add a bit
more compound after some lapping is done).

5. Remove the valve and tool, and remove
ALL traces of grinding compound with solvent-
soaked rag, or rinse the head with solvent.

NOTE: Valve lapping can also be done by fas-
tening a suction cup to a piece of drill rod in
a hand “eggbeater” type drill. Proceed as
above, using the drill as a lapping tool. Due
to the higher speeds involved when using the
hand drill, care must be exercised to avoid
grooving the seat. Lift the tool and change di-
rection ofrotation often.

Valve Lifters
REMOVAL AND INSTALLATION

1. Remove the intake manifold, valve cover
and push rod cover (4-cylinder). Disassemble
the rocker arms and remove the push rods.

NOTE: Late model engines are equipped
with roller lifters. The basic assembly is the
same as the conventional lifter except for the
cam roller to prevent the lifters from rotating
in the lifter bore. Remove the lifter retainer

)

Checking valve spring installed height
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No Rotation
Proje: Ti Pattern Tio Pattern

Replace RotatorHor ¢ Rotator
oa  Repiac and check rotationFunctioning and check rotation

Properly

Checking damaged valve tips

CS NS
NEW VALVE WORN VALVE

1. Valve tip 4. Stem most
2. keeper groove worn section
3. Stem least 5. Face

worn section 6. Margin
Valve wear indication

20. Cylinder head 36. Pushrod
32. Rocker arm nut 37. Valve lifter
33. Rocker arm ball 38. Bolt
34. Rocker arm 39. Retainer
35. Restrictor

Roller valve lifter — late model engines
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Ooae
Retainer spring
Push rod seat
Rocker feed metering valve
Plunger
Ball check valve
Ball check valve spring (high ball lifter only)
Ball check valve retainer
Plunger spring
Lifter bodyC

O
N

D
O

R
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Exploded view of the hydraulic valve J

Hoine made valve iapping tool

and restrictor before removing the lifter as-
sembly.
2. Remove the lifters. If they are coated

with varnish, clean with carburetor cleaning sol-
vent.

3. Ifinstalling new lifters or you have disas-
sembled the lifters, they must be primed before
installation. Submerge the lifters in SAE 10 oil
and carefully push down on the plunger with a
3mm (Y/sin.) drift. Hold the plunger down (DO
NOT pump), then release the plunger slowly.
The lifteris now primed.

4. Coat the bottoms of the lifters with Mo-
lykote® before installation. Install the lifters
and pushrods into the engine in their original
position.

5. Install the rocker arms and adjust the
valves. Install the lifter retainer and restrictors
if equipped with roller lifters.

Timing Gear Cover
REMOVAL AND INSTALLATION
4-Cylinder

1. Remove the drive belts. Remove the hub
center bolt, then slide the hub and pulleys from
the crankshaft.

NOTE: If  only removing the oil seal, simply
pry the oil seal from the front cover using a
large screwdriver. Be careful not to distort
the sheet metal timing gear cover.
2. Remove the oil pan-to-front cover screws

and the front cover-to-block screws. Pull the
cover forward enough to permit the cutting of
the oil pan front seal. Using a sharp knife, cut
the seal close to the block at both corners.

To install:
3. Remove the front cover and clean any por-
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Apply sealer to darkened area — 2.5L L4 engine

tion of old gasket from the sealing surfaces.
Clean portions of the old gasket from the block.

4. Using a new front oil pan gasket, cut the
tabs from the gasket. Replace the crankshaft
oil seal.

5. Place RTV sealer in the corners of the
new oil pan gasket and the new timing gear
cover gasket.

6. Install the cover and align with a front
cover centering tool. Torque the cover bolts to
90 inch Ibs. (10 Nm).
V6 and V8

1. Disconnect the battery ground cable.
Drain the cooling system.

2. Remove the fan shroud or the upper ra-
diator support and drive belts. Remove the fan
and pulley from the water pump.

3. Remove the generator upper and lower
brackets, air brace and brackets, and lower
bracket of the power steering, move it aside. Do
NOT disconnect fluid lines.

4. Remove the radiator lower hose and the
heater hose from the water pump. Remove the
water pump bolts and the water pump.

5. If air conditioning equipped, remove the
compressor and move aside. Remove the com-
pressor mounting bracket. Move the compres-
gor out of the way without disconnecting the
refrigerant lines.

| 6. Remove the damper pulley retainingbolt
and the damper pulley. |

7. Remove the timing gear cover bolts and
the timing gear cover.
To  install:
NOTE: With the timing gear cover removed,

use a large screwdriver to pry the oil seal
from the cover. To install the new oil seal, lu-
bricate it with engine oil and drive it into
place.
"1. Prepare the mating surfaces for reinstal-

"lation of the timing gear cover. Coat the new
gasket with RTV sealer.

2 .  Install the damper pulley and retaining
- bolt. Torque to specifications.
ACN
'

ENGINE AND ENGINE OVERHAUL

SEE SCHEMATIC FOR
BOLT LOCATIONS

Front timing cover — 3.8L Turbo engine

3. If air conditioning equipped, install the
COmpressor.

4. Install the water pump and hoses to the
water pump. h

5. Install the alternator upper and lower
brackets, air brace and brackets, and lower
bracket of the power steering.

6. Install the fan shroud or the upper radia-
tor support and drive belts.

7. Connect the battery ground cable. Refill
the cooling system and check for leaks.
TIMING GEAR COVER OIL SEAL
REPLACEMENT
All Engines
TIMING COVER REMOVED

1. After removing the gear cover, pry the oil
seal out of the front of the cover with a small
pry bar or an oil seal removal tool.

2. Install a new lip seal with the lip (open
side of seal) inside and drive or press the seal
into place.

3. Lightly coat seal with engine oil before re-
placing cover on block.
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Oil seal installation with the cover removed

TIMING COVER INSTALLED
1. Remove the accessory drive belts, pulley

and harmonic balancer.
2. Pry the seal out of the cover using a large

prybar. Be careful not to damage the sealing sur-
face on the crankshaft or timing cover.

3. Install the new seal so the open end of
the seal is toward the engine. Drive the seal
into position with a seal installer J-35468.

4. Install the harmonic balancer and torque
the bolt to specifications.

Timing Gears
REMOVAL AND INSTALLATION
4-Cylinder

The 4-cylinder engine uses a gear driven cam-
shaft. To remove the timing gear, refer to the
camshaft removal section, for the camshaft
must be removed from the engine so that the
timing gear may be pressed from the shaft.

CAUTION: The thrust plate must be posi-
tioned so that the woodruff key in the shaft
does not damage it when the shaft is pressed
out of the gear. Support the hub of the gear or
the gear will be seriously damaged.
The crankshaft gear may be removed with a

gear puller while in place in the block.

Timing Chain and Gears
REMOVAL AND INSTALLATION
V6 and V8

NOTE: To remove the timing gear cover,
refer to the TIMING GEAR COVER RE-
MOVAL AND INSTALLATION section in
this chapter.
1. With the timing gear cover removed ,

rotate the engine as follows:
a. All engines, place the No. 1 piston at

TDC with the marks on the camshaft
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Use sealer at the timing cover-to-oil pan and the oll
pan-to-cylinder block joints; 4-151 engine

sprocket at 6 o'clock and the crankshaft
sprocket at 12 o’clock.

b. Make sure the No. 1 cylinder is on the
compression stroke with both valves closed.
2. Remove the bolts holding the camshaft

sprocket to the camshaft. Pull the camshaft
sprocket forward. Remove the thrust button
and spring on the 3.8L engine.

3. If the camshaft sprocket will not move,
give the sprocket a light blow with a plastic
mallet, on the lower edge. Remove the sprocket
and timing chain.

4. Remove the crankshaft gear using a gear
puller. Make sure the keyway does not fall into
the oil pan.

To install:
1. Install the crankshaft gear about 2 in.

from the crankshaft stop.
2. Position the chain onto the cam gear and

glide the chain and cam gear onto the crank
gear and camshaft, keeping the timing marks
aligned at all times.

3. Install the camshaft gear retaining bolts
and tighten. Install the thrust button and
spring for the 3.8L engine.

4. Turn the crankshaft over two revolu-
tions with the crankshaft bolt to check to see if
the timing marks are perfectly aligned. If not,
remove the cam gear and realign.

Timing gear alignment inline 4 cylinder
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1. Timing marks
2. Damper assembly
3. 31 ft. Ibs. (42 Nm)

Timing chain and gear alignment — 3.8L Turbo
engine :

The inline 4-cylinder crankshaft gear is removed
with a gear plier

Crankshaft Sprocket
REMOVAL AND INSTALLATION

1. Should it be necessary to remove the
crankshaft sprocket, it may be necessary to
remove the radiator. Remove the oil slinger.
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Apply sealer to the front pads at the area shown
..{V¥8) V6 similar
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Timing sprocket alignment ~ V8. On V6, the #4
cylinder mark will align with the crankshaft
sprocket

2. Using a wheel puller, remove the crank-
shaft sprocket.

3. To install, pay attention to the position
of the woodruff key. Slide the sprocket onto the
crankshaft. Install the oil slinger.

Camshaft and Bearings
REMOVAL AND INSTALLATION
4-Cylinder

There are two ways to go about this task:
either remove the engine from the car, or
remove the radiator, grill and any supports
which are directly in front of the engine. If the

Removing the camshaft retaining screws from the
thrust plate — 4 cylinder :

second alternative is chosen, you may have to
disconnect the motor mounts, and raise the
front of the engine. This will give you the nec-
essary clearance to remove the cam from the
engine.

1. Drain the crankcase and the radiator.
Refer to the Radiator Removal andInstallation-
section at the end of this chapter and remove
the radiator.
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2. Remove the fan, drive belts and water
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V6 and V8 crankshaft sprocket removal

pump pulley. Remove the valve cover. Loosen
the rocker arms and pivot them, then remove
the push rods.

3. Remove the oil pump driveshaft and gear
assembly. Remove the spark plugs.

4. Mark the position of the distributor
rotor, housing, and engine block. Remove the
distributor.

5. Remove the valve lifters. Refer to the
Timing Gear Cover Removal and Installation
section in this chapter and remove the timing
gear cover.

6. Insert a screwdriver through the holes in
the timing gear and remove the 2 camshaft
thrust plate screws.

7. Pull the camshaft and gear assembly out
through the front of the engine block.

NOTE: When removing the camshaft, be care-
ful not to damage the camshaft bearings.
8. If the camshaft is to be removed from the

timing gear, place the assembly in an arbor
press and separate.

Pressing the timing gear from the camshaft — 4
cylinder r
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Checking the camshaft clearance upon installation
of the timing gear — 4 cylinder

CAUTION: When removing the timing gear
from the camshaft, the thrust plate must be
positioned so that the woodruff key does not
damage it.
To install:
1. To install the timing gear to the cam-

shaft, press the assembly together and measure
the end clearance which should be 0.038-
0.127mm (0.0015-0.0050 in.) between the
thrust plate and the camshaft.

NOTE: If the clearance is less that 0.038mm
(0.0015 in.), replace the space ring; if more
that 0.127mm (0.0050 in.), replace the thrust
ring.

2. Lubricate the camshaft, bearings, and lift-
ers. Slide the camshaft assembly into the
engine and align the timing marks of the cam-
shaft gear and crankshaft gear.

3. Insert a screwdriver through the holes in
the timing gear and install the 2 camshaft
thrust plate screws.

4. Install the valve lifters. Refer to the
Timing Gear Cover Removal and Installation
section in this chapter and install the timing
gear cover.

5. Install the oil pump driveshaft and gear
assembly. Install the spark plugs.

6. Install the distributor to the original po-
sition.

7. Install the fan, drive belts and water
pump pulley. Install the pushrods, rocker arms
and tighten the rocker arms to 20 ft. lbs. (27
Nm). Install the valve cover.

8. Install the radiator and shroud if re-
moved. Refill the crankcase and the radiator.

V6 and V8
1. Disconnect the negative (-) battery cable.

Drain the cooling system and remove the radia-
tor by referring to the Radiator Removal and
Installation section in this chapter.

2. Refer to the Timing Gear Cover and
Timing Chain Removal and Installation sec-
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28. Camshaft
29. Camshaft bearing

Camshaft and bearings — 3.8L Turbo, V6 and V8
engines similar

tions in this chapter, then remove the timing
gear cover and chain.

3. Remove the intake manifold and valve
covers. Loosen the rocker arms and pivot out of
way. Remove the push rods and valve lifters.

NOTE: Remove the roller lifter retainer and
restrictors on engines equipped with hydrau-
lic roller lifters.

4. Mark the distributor rotor, housing and
engine block, then remove the distributor.
Remove the fuel pump and fuel pump push rod,
if so equipped.

5. Use long bolts threaded into the cam-
shaft gear holes to help slide the camshaft
toward the front of the engine (be careful not to
damage the camshaft bearings).

To install:
1. Lubricate bearings, lobes and journals

with Assembly Lube or equivalent before install-

2. Install the timing chain and gears as out-
lined in the Timing Chain and Sprocket Re-
moval and Installation section in this chapter.

3. Install the distributor to the original po-
~~ gition. Install the fuel pump and fuel pump

~ push rod, if so equipped.
4. Install the lifters, pushrods and rocker

arms. Adjust the valve as outlined in this chap-
ter under Rocker Arm Removal and Installa-
tion. Install the intake manifold and valve
covers.

5. Install the timing gear, chain and cover.
6. Connect the negative (-) battery cable. In-

stall the radiator by referring to the Radiator
Removal and Installation section in this chap-

. t e r

- 7. Refill the cooling system and check for

ENGINE AND ENGINE OVERHAUL

EXPANDING COLLET
THRUST BEARING EXPANDING MANDREL BACKUP NUT

£1
w NT  PULLER SCREW CAMSHAFT BEARING

PULLER SCREW uLLING PLATE EXTENSION (LOOSE)

Camshaft bearing removal and installation tool

Camshaft lobe measurement

CAMSHAFT BEARING REMOVAL AND
INSTALLATION

NOTE: It is recommended that the engine be
removed from the vehicle before attempting
this procedure. The camshaft, lifters, fly-
wheel and the expansion plug (at the rear of
the camshaft) must be removed. Drive the ex-
pansion plug out from the inside of the
engine block.

ALL ENGINES
To remove the camshaft bearings, the cam-

shaft, lifters, flywheel, rear camshaft expansion
plug, and crankshaft must be removed.

Camshaft bearings can be replaced with
engine completely or partially disassembled. To .
replace bearings without complete disassembly
remove the camshaft and crankshaft leaving cyl-
inder heads attached and pistons in place.
Before removing crankshaft, install rubber fuel
hoses on the threads of connecting rod bolts to
prevent damage to crankshaft. Fasten connect-
ing rods against sides of engine so they will not
be in the way while replacing camshaft bear-
ings. Use rubber bands and the oil pan bolts to
hold the connecting rods away from the crank-
shaft during removal.

If excessive wear is indicated, or if the engine
is being completely rebuilt, camshaft bearings
should be replaced as follows: Drive the cam-
shaft rear plug from the block. Assemble the
removal puller with its shoulder on the bearing
to be removed. Gradually tighten the puller nut
until bearing is removed. Remove remaining
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Check the camshaft for straightness

bearings, leaving the front and rear for last. To
remove front and rear bearings, reverse posi-
tion of the tool, so as to pull the bearings in
toward the center of the block. Leave the tool in
this position, pilot the new front and rear bear-
ings on the installer, and pull them into posi-
tion: Return the tool to its original position and
pull remaining bearings into position.

NOTE: Ensure that oil holes align when in-
stalling bearings.
Replace camshaft rear plug, and stake it into

position to aid retention.

CHECKING CAMSHAFT
Degrease the camshaft, using solvent, and

clean out all oil holes. Visually inspect cam
lobes and bearingjournals for excessive wear. I f
a lobe is questionable, check all lobes as indi-
cated below. If a journal or lobe is worn, the
camshaft must be reground or replaced.

127

NOTE: If a journal is worn, there is a good
change that the bearings are worn.
If  lobes and journals appear intact, place the

front and rear journals in V-blocks, and rest a
dial indicator on the center journal. Rotate the
camshaft to check straightness. If deviation ex-
ceeds 0.025mm (0.001 in.) replace the cam-
shaft.

Check the camshaft lobes with a micrometer,
by measuring the lobes from the nose to base
and again at 90° (see illustration). The lift is
determined by subtracting the second measure-
ment from the first. If all exhaust lobes and all
intake lobes are not identical, the camshaft
must be reground or replaced.

Pistons and Connecting Rods
REMOVAL

Before removal of connecting rod(s) and
cap(s), mark them with their respective cylin-
der number. This will insure a proper match
during reinstallation.

Cylinder bore ridge
NOTE: This procedure is easily completed if
the engine has been removed from the car.
1. Remove the cylinder head(s), intake man-

ifold, exhaust manifold, oil pan, and oil pump
as outlined in this chapter.

RIDGE CAUSED BY CYLINDER WEAR

IN
a | Nd N

N
\| Ncvuinper wail  |N
\ TOP OF PIST

N Nir “m i  ¥
Cylinder bore ridge

Aligning camshaft bearing oll holes with a piece of
wire bent at a 90° angle. The holes MUST be in align-
ment

r
Push the piston out with a hammer handle
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~ “== CENTERLINE OF ENGINE =mmgs

A—AT RIGHT ANGLE TO
CENTERLINE OF ENGINE
8—PARALLEL TO
CENTERLINE OF ENGINE

De Farid Cylinder bore measuring points
HOSE AS A
GUIDE

Ver

Wm
Use lengths of vacuum hose or rubber tubing to pro-
tect the crankshaft journals and cylinder walls
during piston installation

1. Notch on the piston towards the front of the engine
2. Left bank: No. 1, 3 and 5, two bosses on the rod

towards rear of engine
3. Chamfered comers on the rod cap towards front of

engine
2. Right bank: No. 2, 4 and 6, two bosses on the rod

towards front of engine
3. Chamfered corners on the rod cap towards rear of

engine

Piston positioning references — 3.8L Turbo engine

N\  , RING EXPANDER
Removing the piston rings «mm FRONT OF ENGINE

Cleaning the piston ring grooves using a ring
groove cleaner

=
RS

PISTON TAPER
Measure at piston pin center

and batiom of skirl

PISTON SIZE
Measure 34” below center line

of piston pin hole,

: Install the pistons with the not ,Piston skirt measurement the engine. noteh facing the front of

JY
O

Ci
a e

m
is

 
Ba

.
w

e



Measuring the cylinder bore with a dial gauge

2. Mount the engine on a stand. In order to
facilitate removal of the piston and connecting
rod, the ridge at the top of the cylinder
(unworn area; see illustration) must be re-
moved. Place the piston at the bottom of the
bore, and cover it with a rag. Cut the ridge
away using a ridge reamer, exercising extreme
care to avoid cutting too deeply. Remove the
rag, and remove cuttings that remain on the
piston.

CAUTION: If the ridge is not removed, and
new rings are installed, damage to rings will
result.
3. Remove the connecting rod bearing caps

and bearings.
4. Install a section of rubber hose over the

connecting rod bolts to prevent damage to the
crankshaft.

5. Slide the piston/connecting rod assembly
through the top of the cylinder block.

CAUTION: Do not attempt to force the
pistonpast the cylinder ridge (see above).

POSITIONING
NOTE: Most pistons are notched or marked
to indicate which way ‘they should be in-

ENGINE AND ENGINE OVERHAUL 129

NOTCH TO FRONT OF ENGINE
“F'* TOWARD FRONT

= OF ENGINE

Small block V8 piston-to-rod relationship

stalled. If yourpistons are not marked, mark
them before removal. Then reinstall them in
the proper position.

CLEANING AND INSPECTING
A piston ring expander is necessary for remov-

ing piston rings without damaging them; any
other method (screwdriver blades, pliers, etc.)
usually results in the rings being bent,
scratched or distorted, or the piston itself being
damaged. When the rings are removed, clean
the ring grooves using an appropriate ring
groove cleaning tool, using care not to cut too
deeply. Thoroughly clean all carbon and var-
nish from the piston with solvent.

CAUTION: Do not use a wire brush or caus-
tic solvent (acids, etc.) onpiston.
Inspect the pistons for scuffing, scoring,

cracks, pitting, or excessive ring groove wear. I f
these are evident, the piston must be replaced.

The piston should also be checked in relation
to the cylinder diameter. Using a telescoping
gauge and micrometer, or a dial gauge, meas-
ure the cylinder bore diameter perpendicular
(90°) to the piston pin, 64mm (21/2 in.) below
the cylinder block deck (surface where the
block mates with the heads). Then, with the mi-
crometer, measure the piston perpendicular to
its wrist pin on the skirt. The difference be-
tween between the two measurements is the
piston clearance.

If the clearance is within specifications or
slightly below (after the cylinders have been
bored or honed), finish honing is all that is nec-
essary. If the clearance is excessive, try to
obtain a slightly larger piston to bring clear-
ance to within specifications. If this is not pos-
sible obtain the first oversize piston and hone
(or if necessary, bore) the cylinder to size. Gen-
erally, if the cylinder bore is tapered 0.127mm
(0.005 in.) or more or is out-of-round 0.076 mm
(0.003 in.) or more, it is advisable to rebore for
the smallest possible oversize piston and rings.
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Removing piston pin

After measuring mark pistons with a felt-tip
pen for reference and for assembly.

NOTE: Cylinder block boring should beper-
formed by a reputable machine shop with the
proper equipment. in some cases, “clean-up”
honing can be done with the cylinder block in
the car, but most excessive honing and all cyl-
inder boring must be done with the block
stripped and removed from the car.

PISTON PIN REMOVAL AND
INSTALLATION

Use care at all times when handling and serv-
icing connecting rods and pistons. To prevent
possible damage to these units, do not clamp
the rod or piston in a vise since they may
become distorted. Do not allow the pistons to
strike against one another, against hard objects
or bench surfaces, since distortion of the piston
contour or nicks in the soft aluminum material
may result.

. 1. Remove the piston rings using a suitable
piston ring remover.

7. 2. Install the guide bushing of the piston
“pin removing and installing tool.

= 3. Install the piston and connecting rod as-
gembly on a support, and place the assembly in

hy
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—

1. J—24086—11
2. J—24086—-9
3. J—24086—-16

Installing piston pin

necting rod, using the appropriate piston pin
tool.

4. When installing the new piston, apply
clean engine oil to the pin and press in with a
piston pin installing tool. Make sure the con-
necting rod moves freely without binding after
pin is installed. If not, reaming the pin hole
may have to be performed.

MEASURING THE OLD PISTONS
Check used piston-to-cylinder bore clearance

as follows:
1. Measure the cylinder bore diameter with

a telescope gauge.
2. Measure the piston diameter. When meas-

uring the pistons for size or taper, measure-
ments must be made with the piston pin re-
moved.

3. Subtract the piston diameter from the cyl-
inder bore diameter to determine piston-to-
bore clearance.

4. Compare the piston-to-bore clearances ob-
tained with those clearances recommended in
the “Piston and Connecting Rod” chart in the
beginning of this chapter. Determine if the
piston-to-bore clearance is in the acceptable
range.

5. When measuring taper, the largest read-
ing must be at the bottom of the skirt. |

6. If the measurement is not within specifi- 4
. M

BR F311
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cations, the cylinders should be bored and new
oversize pistons should be installed.

SELECTING NEW PISTONS
1. If the used piston is not acceptable, check

the service piston size and determine if a new
piston can be selected. (Service pistons are avail-
able in standard, high limit and standard
0.254mm (0.010 in.) oversize.).

2. If the cylinder bore must be recondi-
tioned, measure the new piston diameter, then
hone the cylinder bore to obtain the preferred
clearance.

3. Select a new piston and mark the piston
to identify the cylinder for which it was fitted.
(On some cars, oversize pistons may be found.
These pistons will be 0.254mm (0.010 in.) over-
size). After market piston manufactures supply
oversized pistons 0.030 in., 0.040 in., and 0.060
in. in most cases.

4. After the cylinder has been recondi-
tioned and new pistons purchased, remeasure
bore and piston to ensure proper piston fit.

CHECKING RING END GAP
Piston ring end gap should be checked while

the rings are removed from the pistons. Incor-
rect end gap indicates that the wrong size rings
are being used; ring breakage could occur.

Compress the piston rings to be used in a cyl-
inder, one at a time, into that cylinder. Squirt
clean oil into the cylinder, so that the rings and
the top 50mm (2 in.) of cylinder wall are coated.
Using an inverted piston, press the rings approx-
imately 25mm (1 in.) below the deck of the
block. Measure the ring end gap with a feeler
gauge, and compare to the “Ring Gap” chart in
this chapter. Carefully pull the ring out of the
cylinder and file the ends squarely with a fine
file to obtain the proper clearance.

PISTON RING

Check the piston ring side clearance

>
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Check the piston ring end gap

INSTALLATION AND SIDE CLEARANCE
MEASUREMENT

Check the pistons to see that the ring
grooves and oil return holes have been properly
cleaned. Slide a piston ring into its groove and
check the side clearance with a feeler gauge.
Make sure the feeler gauge is inserted between
the ring and its lower land (lower edge of the
groove), because any wear that occurs forms a
step at the inner portion of the lower land. If
the piston grooves have worn to the extent that
relatively high steps exist on the lower land, the
piston should be replaced, because these will in-
terfere with the operation of the new rings and
ring clearances will be excessive. Piston rings
are not furnished in oversize widths to compen-
sate for ring groove wear.

Install the rings on the piston, lowest ring
first, using a piston ring expander. There is a
high risk of breaking or distorting the rings, or
scratching the piston, if the rings are installed
by hand or other means.

Position the rings on the piston as illus-
trated; spacing of the various piston ring gaps

{ ENGINE LEFT ENGINE FRONT ENGINE RIGHT 0

1 -3 -5  CYLINDER

2-4 .6  CYLINDER

#a" OIL RING SPACER GAP
(Tang in Hole or Slot wi th in Arc}

ng OIL RING RAIL GAPS
‘HE AND COMPRESSION RING GAP
“Dp TOP COMPRESSION RING GAP

Locating the ring gaps
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is crucial to proper oil retention and even cylin-
der wear. When installing new rings, refer to
the installation diagram furnished with the
new parts.

Connecting Rod Bearings
Connecting rod bearings for the engines cov-

ered in this guide consist of two halves or shells
which are interchangeable in the rod and cap.
When the shells are placed in position, the ends
extend slightly beyond the rod and cap surfaces
so that when the rod bolts are torqued, the
shells will be clamped tightly in place to insure
positive seating and to prevent turning. A tang
holds the shells in place.

NOTE: The ends of the bearing shells must
never be filed flush with the mating surface
of the rod and cap.
If a rod bearing becomes noisy or is worn so

that its clearance on the crank journal is exces-
sive, a new bearing of the correct undersize
must be selected and installed since there is no
provision for adjustment.

CAUTION: Under no circumstances should
the rod end or cap be filed to adjust the bear-
ing clearance, nor should shims of any kind
be used.
Inspect the rodbearings while the rod assem-

blies are out of the engine. If the shells are
scored or show flaking, they should be replaced.
If they are in good shape check for proper clear-
ance on the crank journal (see below). Any scor-
ing or ridges on the crank journal means the
crankshaft must be replaced, or reground and
fitted with undersized bearings.

NOTE: If journals are deeply scored or
ridged the crankshaft must be replaced, as re-
grinding will reduce the durability of the
crankshaft

ROD BEARING INSPECTION AND
REPLACEMENT

NOTE: Make sure connecting rods and their
caps are kept together, and that the caps are
installed in the proper direction.

A 
al

Measure Plastigage® to determine bearing (rod or
main) clearance
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AMOUNT
UNDERSIZE
STAMPED AT
THIS END
(.0005, etc.)
OR ON TANG
WITHA
LETTER

Undersize marks are stamped on the bearing
shells. The tang fits in the notch on the rod and cap

Replacement bearings are available in stan-
dardsize, and in undersizes for reground crank-
shafts. Connecting rod-to-crankshaft bearing
clearance is checked using Plastigage® at either
the top or bottom of each crank journal. The
Plastigage® has a range of 0.025-0.080mm
(0.001-0.003 in.).

1. Remove the rod cap with the bearing
shell. Completely clean the bearing shell and
the crank journal, and blow any oil from the oil
hole in the crankshaft; Plastigage® lengthwise
along the bottom center of the lower bearing
shell, then install the cap with shell and torque
the bolt or nuts to specification. DO NOT turn
the crankshaft with Plastigage® in the bearing.

2. Remove the bearing cap with the shell.
The flattened Plastigage® will be found sticking
to either the bearing shell or crank journal. DO
NOT REMOVE IT YET.

3. Use the scale printed on the Plastigage®
envelope to measure the flattened material at
its widest point. The number within the scale
which most closely corresponds to the width of
the Plastigage® indicates bearing clearance in
hundreths of a millimeter (thousandths of an
inch).

4. Check the specifications chart in this
chapter for the desired clearance. It is advisable
to install a new bearing if clearance exceeds
0.076mm (0.003 in.); however, i f the bearing is
in good condition and is not being checked be-
cause of bearing noise, bearing replacement is
not necessary.

5. If you are installing new bearings, try a
standard size, then each undersize in order
until one is found that is within the specified
limits when checked for clearance with Plasti-
gage®. Each undersize shell has its size
stamped on it.

6. When the proper size shell is found,
clean off the Plastigage®, oil the bearing thor-
oughly, reinstall the cap with its shell and
torque the rod bolt nuts to specification.

NOTE: With theproper bearing selected and
the nuts torqued, it should be possible fo



Install piston ring compressor, then tap the piston
into the cylinder bore. Make sure that the piston
front marks are correctly positioned when installing

move the connecting rod back and forth freely
on the crank journal as allowed by the speci-
fied connecting rod end clearance. If the rod
cannot be moved, either the rod bearing is too
far undersize or the rod is misaligned.

PISTON AND CONNECTING ROD
ASSEMBLYAND INSTALLATION

Install the connecting rod to the piston,
making sure piston installation notches and
any marks on the rod are in proper relation to
one another. Lubricate the wrist pin with clean
engine oil, and install the pin into the rod and
piston assembly, either by hand or by using a
wrist pin press as required. Install snaprings if
equipped, and rotate them in their grooves to
make sure they are seated. To install the piston
and connecting rod assembly:

1. Make sure connecting rod big-end bear-
ings (including end cap) are of the correct size
and properly installed.

2. Fit rubber hoses over the connecting rod
bolts to protect the crankshaft journals, as in
the “Piston Removal’ procedure. Coat the rod
bearings with clean oil.

3. Using the proper ring compressor, insert
the piston assembly into the cylinder so that
the notch in the top of the piston faces the
front of the engine (this assumes that the
dimple(s) or other markings on the connecting
rods are in correct relation to the piston
notch(es). |

4. From beneath the engine, coat each
crank journal with clean oil. Pull the connect-
ing rod, with the bearing shell in place, into po-
sition against the crank journal.

5. Remove the rubber hoses. Install the bear-
ing cap and cap nuts and torque to specifica-
tion.

NOTE: When more than one rod andpiston
assembly is being installed, the connecting
rod cap attaching nut should only be tight-
ened enough to keep each rod in position
until all have been installed. This will ease
the installation of the remaining piston as-
semblies. »
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Check the connecting rod side clearance with a
fecler gauge. Use a small pry bar to carefully
spread the rods to specified clearance

6. Check the clearance between the sides of
the connecting rods and the crankshaft using a
feeler gauge. Spread the rods slightly with a
small prybar to insert the gauge. I f  clearance is
below the minimum tolerance, the rod may be
machined to provide adequate clearance. If clear-
ance is excessive, substitute an unworn rod,
and recheck. If  clearance is still outside specifi-
cations, the crankshaft must be welded and re-
ground, or replaced.

7. Replace the oil pump, if removed, and
the oil pan.

8. Install the cylinder head(s) and intake
manifold, as previously described.

Crankshaft Servicing
Crankshaft servicing literally makes or

breaks any engine; especially a high perform-
ance one.

The most critical maintenance operation is
the replacement of the crankshaft main bear-
ings. These bearings are of the precision insert
design and do not require adjustment through
shims. They are offered in undersizes of 0.001
in., 0.002 in., 0.009 in., 0.010 in., 0.020 in., and
0.030 in.

Despite the advent of these inserts and ac-
companying precision machine work, it does
happen that sizing mistakes are made and no
crankshaft should be installed in a block with-
out checking clearances. One of the simplest
means of doing so is to use Plastigage®. This is
a wax-like plastic material that is formed into
precision threads. It will compress evenly be-
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tween two surfaces, without damage, and when
measured, will indicate the actual clearance.

It is easiest to check bearing clearance with
the engine removed from the car and the block
inverted. This ensures that the crank is resting
against the upper bearing shells. I f  Plastigage®
is to be used on an engine still in the vehicle, it
will be necessary to support the crankshaft at
both ends so that clearance between the crank-
shaft and the upper bearing shells is elimi-
nal

REMOVAL
1. Drain the engine oil and remove the

engine from the car. Mount the engine on a
work stand in a suitable working area. Invert
the engine, so the oil pan is facing up.

2. Remove the engine water pump and
front (timing) cover.

3. Remove the timing chain (if equipped)
and gears.

4. Remove the oil pan.
5. Remove the oil pump.
6. Stamp or mark the cylinder number on

the machined surfaces of the bolt bosses of the
connecting rods and caps for identification
when reinstalling. If the pistons are to be re-
moved from the connectingrod, mark the cylin-
der number on the pistons with silver paint or
felt-tip pen for proper cylinder identification
and cap-to-rod location.

7. Remove the connecting rod caps. install
lengths of rubber hose on each of the connect-
ing rod bolts, to protect the crank journals
when the crank is removed.

8. Mark the main bearing caps with a
number punch or punch so that they can be re-
installed in their original positions.

9. Remove all main bearing caps.
10. Note the position of the keyway in the

crankshaft so it can be installed in the same po-
sition.

11. Install rubber bands between a bolt on
each connecting rod and oil pan bolts that have
been reinstalled in the block (see illustration).
This will keep the rods from banging on the

- block when the crank is removed.
12. Carefully lift the crankshaft out of the

block. The rods will pivot to the center of the
engine when the crank is removed.

MAIN BEARING INSPECTION
Like connecting rod big-end bearings, the

crankshaft main bearings are shell-type inserts
that do not utilize shims and cannot be ad-
justed. The bearings are available in various
standard and undersizes; if main bearing clear-
ance is found to be excessive, a new bearing
(both upper and lower halves) is required.
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Support the connecting rods with rubber bands and
install rubber rod bolt caps when the crankshaft is
removed — V6

Measure the main bearing clearance by comparing
the flattened strip to the Plastigage® scale as
shown

NOTE: Factory-undersized crankshafts are
marked, sometimes with a “9” and/or a large
spot of light green paint; the bearing caps
also will have the paint on each side of the
undersizedjournal.
Generally, the lower half of the bearing shell

(except No. 1 bearing) shows greater wear and
fatigue. If the lower half only shows the effects
of normal wear (no heavy scoring or discolora-
tion), it can usually be assumed that the upper
half is also in good shape; conversely, if the
lower half is heavily worn or damaged, both
halves should be replaced. NEVER REPLACE
ONE BEARING HALF WITHOUT REPLAC-
ING THE OTHER.
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MEASURING MAIN BEARING
CLEARANCE

Main bearing clearance can be checked both
with the crankshaft in the car and with the
engine out of the car. If the engine block is still
in the car, the crankshaft should be supported
both front and rear (by the damper and the
transmission) to remove clearance from the
upper bearing. Total clearance can then be meas-
ured between the lower bearing and journal. If
the block has been removed from the car, and is
inverted, the crank will rest on the upper bear-
ings and the total clearance can be measured
between the lower bearing and journal. Clear-
ance is checked in the same manner as the con-
necting rod bearings, with Plastigage®.

NOTE: Crankshaft bearing caps and bear-
ing shells should NEVER be filed flush with
the cap-to-block mating surface to adjust for
wear in the old bearings. Always install new
bearings.
1. If the crankshaft has been removed, in-

stall it (block removed from car). If the block is
still in the car, remove the oil pan and oil pump.
Starting with the rear bearing cap, remove the
cap and wipe all oil from the crank journal and
bearing cap.

2. Place a strip of Plastigage® the full width
of the bearing, (parallel to the crankshaft), on
the journal.

NOTE: Plastigage® is soluble in oil; there-
fore, oil on the journal or bearing could
result in erroneous readings.
CAUTION: Do not rotate the crankshaft
while the gaging material is between the bear-
ing and thejournal.
3. Install the bearing cap and evenly torque

the cap bolts to specification.
4. Remove the bearing cap. The flattened

Plastigage® will be sticking to either the bear-
ing shell or the crank journal.

5. Use the graduated scale on the Plasti-
gage® envelope to measure the material at its
widest point. If  the flattened Plastigage® tapers
toward the middle or ends, there is a difference
in clearance indicating the bearing or journal
has a taper, low spot or other irregularity. If
this is indicated, measure the crank journal
with a micrometer.

6. If bearing clearance is within specifica-
tions, the bearing insert is in good shape. Re-
place the insert if the clearance is not within
specifications. Always replace both upper and
lower inserts as a unit.

7. Standard, 0.001 in. or 0.002 in. under-
size bearings should produce the proper clear-
ance. If  these sizes still produce too sloppy a fit,
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Removing upper crankshaft bearing

the crankshaft must be reground for use with
the next undersize bearing. Recheck all clear-
ances after installing new bearings.

8. Replace the rest of the bearings in the
same manner. After all bearings have been
checked, rotate the crankshaft to make sure
there is no excessive drag. When checking the
No. 1 main bearing, loosen the accessory drive
belts (engine in car) to prevent a tapered read-
ing with the Plastigage®.

MAIN BEARING REPLACEMENT
Engine Out of Car

1. Remove and inspect the crankshaft.
2. Remove the main bearings from the bear-

ing saddles in the cylinder block and main bear-
ing caps.

3. Coat the bearing surfaces of the new, cor-
rect size main bearings with clean engine oil
and install them in the bearing saddles in the
block and in the main bearing caps.

4. Install the crankshaft. See “Crankshaft
Installation”.

Engine in Car
1. With the oil pan, oil pump and spark

plugs removed, remove the cap from the main

[
Fabricate a roll-out pin as illustrated, if necessary
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bearing needing replacement and remove the
bearing from the cap.

2. Make a bearing roll-out pin, using a bent
cotter pin as shown in the illustration. Install
the end of the pin in the oil hole in the crank-
shaft journal.

3. Rotate the crankshaft clockwise as
viewed from the front of the engine. This will
roll the upper bearing out of the block.

4. Lube the new upper bearing with clean
engine oil and insert the plain (un-notched) end
between the crankshaft and the indented or
notched side of the block. Roll the bearing into
place, making sure that the oil holes are
aligned. Remove the roll pin from the oil hole.

5. Lube the new lower bearing and install
the main bearing cap. Install the main bearing
cap, making sure it is positioned in proper di-
rection with the matchmarks in alignment.

6. Torque the main bearing cap bolts to spec-
ification.

NOTE: The thrust bearing must be aligned
before torquing cap bolts.

REGRINDING JOURNALS
NOTE: Regrinding rod andjor main bear-
ing journals should be performed by a quali-
fied machine shop.

CRANKSHAFT INSTALLATION
When main bearing clearance has been

checked, bearings examined and/or replaced,
the crankshaft can be installed. Thoroughly
clean the upper and lower bearing surfaces,
and lube them with clean engine oil. Install the
crankshaft and main bearing caps.

Dip all main bearing cap bolts in clean oil,
and torque all main bearing caps, excluding the
thrust bearing cap, to specifications (see the
“Crankshaft and Connecting Rod” chart in
this chapter to determine which bearing is the
thrust bearing). Tighten the thrust bearing
bolts finger tight. To align the thrust bearing,

Torque the caps to specifications.
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pry the crankshaft the extent of its axial travel
several times, holding the last movement
toward the front of the engine. Add thrust wash-
ers if required for proper alignment. Torque
the thrust bearing cap to specifications.

To check crankshaft end-play, pry the crank-
shaft to the extreme rear of its axial travel,
then to the extreme front of its travel. Using a
feeler gauge, measure the end-play at the front
of the rear main bearing. End play may also be
measured at the thrust bearing. Install a new
rear main bearing oil seal in the cylinder block
and main bearing cap. Continue to reassemble
the engine in reverse of disassembly proce-
dures.

Oil Pan
REMOVAL AND INSTALLATION
4-Cylinder

1. Disconnect the negative battery cable at
the battery.

2. Raise the vehicle and support it safely
with jackstands.

3. Drain the engine oil.
. a Disconnect the exhaust pipe at the mani-
old.

5. Loosen the exhaust pipe hanger bracket.
6. Remove the starter assembly.
7. Remove the flywheel dust cover.
8. Remove the front engine mount through-

Four cylinder oil pan and pump installation details
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Align the thrust bearing as illustrated. Torque the caps to specifications.

9. Carefully raise the engine enough to pro-
vide sufficient clearance to lower the oil pan.

10. Remove the oil pan retaining bolts and
remove the oil pan.

To install:
1. Clean all old RTV from the mating sur-

faces
2. Install the rear gasket into the rear main

bearing cap and apply a small amount of RTV
where the gasket engages into the engine block.

3. Install the front gasket.
4. Install the side gaskets, using grease as a

retainer. Apply a small amount of RTV where
the side gaskets meet the front gasket.

Oil pan components

5. Install the oil pan.
NOTE: Install the oil pan-to-timing cover
bolts last, as these holes will not align until
the other pan bolts are snug.
6. Torque the oil pan bolts to 90 inch Ibs.

(10 Nm).
V6 and V8

1. Disconnect the negative battery cable at
the battery and air cleaner.

2. Remove the distributor cap. Remove the
fan shroud assembly.

3. Raise the vehicle and support it safely
with jackstands.

4. Drain the engine oil.
CAUTION: Be sure that the catalytic con-
verter is cool before proceeding.
5. Remove the air injection pipe at the cata-

lytic convertor.
6. Remove the catalytic converter hanger

bolts. Disconnect the exhaust pipe at the mani-
old.

7. Remove the starter bolts, loosen the
starter brace, then lay the starter aside.

8. Remove the front engine mount through-
bolts.

9. Raise the engine enough to provide suffi-
cient clearance for oil pan removal.

10. Remove the oil pan bolts.
NOTE: If the front crankshaft throw prohib-
its removal of the pan, turn the crankshaft to
position the throw horizontally.
11. Remove the oil pan from the vehicle.
To install:
1. Remove all old RTV from the oil pan and

engine block.
2. Run a 3mm (Y/s in.) head of RTV around

the oil pan sealing surface. Remember to keep
the RTV on the INSIDE of the bolt holes.

3. Install the pan and torque the bolts to
72-130 inch lbs. (8-14 Nm).

4. Install the front engine mount through-
bolts.

5. Install the starter bolts and brace.
6. Install the catalytic converter hanger
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bolts. Connect the exhaust pipe at the mani-
fold.

7. Install the air injection pipe at the cata-
lytic convertor.

8. Refill the engine oil.
9. Lower the vehicle.

10. Install the distributor cap and the fan
shroud assembly.

11. Connect the negative battery cable at the
battery and air cleaner.

Oil Pump

REMOVAL
Except 3.8L Turbo

1. Drain and remove the oil pan.
2. Remove the oil pump-to-rear main bear-

ing cap bolt. Remove the pump and the exten-
sion shaft.

3. Remove the cotter pin, spring and pres-
sure regulator valve, .

Measure the oil pump and clearance with a feeler
gauge and straightedge

< 3

Shatt extension
Pump body
Drive gear and shaft
idler gear
Pump cover
Pressure regulator vaive
Pressure regulator spring
Retaining pin

. Screws
10.  Pickup screen and pipe

Exploded view of a small block oil pump, others are
- similiar
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NOTE: Place your thumb over the pressure
regulators bore before removing the cotter
pin, as the spring is under pressure.

OVERHAUL
1. Remove the pump cover attaching

screws and the pump cover.
2. Mark gear teeth so they may be reassem-

bled with the same teeth indexing. Remove the
idler gear, drive gear and shaft from the pump
body.

3. Remove the pressure regulator valve re-
taining pin, pressure regulator valve and re-
lated parts.

4. If the pickup screen and pipe assembly
needreplacing, mount the pump in a soft-jawed
vise and extract pipe from pump. Do not dis-
turb the pickup screen on the pipe. This is serv-
iced as an assembly.

5. Wash all parts in cleaning solvent and
dry with compressed air.

6. Inspect the pump body and cover for
cracks or excessive wear. Inspect pump gears
for damage or excessive wear.

NOTE: The pump gears and body are not
serviced separately. If the pump gears or
body are damaged or worn, replacement of
the entire oilpump assembly is necessary.
7. Check the drive gear shaft for looseness

in the pump body. Inspect inside of pump cover
for wear that would permit oil to leak past the
ends of the gears.

8. Inspect the pickup screen and pipe assem-
bly for damage to screen, pipe or relief grom-
met.
o 9. Check the pressure regulator valve for
it

10. If the pickup screen and pipe assembly
was removed, it should be replaced with a new
part. Loss of press fit condition could result in
an air leak and loss of oil pressure. Mount the
pump in a soft-jawed vise, apply sealer to end of
pipe, and use a suitable tool to tap the pipe in
place. 

:

NOTE: Be careful of twisting, shearing or col-
lapsing pipe while installing in pump. Do
not use excessive force.
11. Install the pressure regulator valve and

related parts.
12. Install the drive gear and shaft in the

pump body.
13. Install the idler gear in the pump body

with the smooth side of gear towards pump
cover opening.

NOTE: Pack the inside of the pump com-
pletely with petroleum jelly. DO NOT use
engine oil. The pump MUST be primed this
way or it won't produce any oil pressure
when the engine is started.

LI



Removing the lower half of the rear main oil seal

14. Install the pump cover and torque attach-
ing screws to specifications.

15. Turn drive shaft by hand to check for
smooth operation.

INSTALLATION
1. Assemble pump and extension shaft to

rear main bearing cap, aligning slot on top end
of extension shaft with drive tang on lower end
of distributor drive shaft.

NOTE: When assembling the drive shaft ex-
tension to the drive shaft, the end of the ex-
tension nearest the washers must be inserted
into the drive shaft.
2. Insert the drive shaft extension through

the opening in the main bearing cap and block
until the shaft mates into the distributor drive
gear.

3. Install the pump onto the rear main bear-
ing cap and install the attaching bolts. Torque
the bolts to specifications.

4. Install the oil pan and fill the crankcase
with engine oil.

3.8L Turbo
1. Disconnect the negative (-) battery cable.
2. The oil pump is mounted externally on

the timing chain cover.

install the off pump screen by tapping lightly
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37. Oil pump cover
40a. Plug
40b. Washer
40c. Spring
40d. Relief valve

Oll pump assembly — 3.8L Turbo engine

3. Remove the oil filter.
4. Remove the pump cover-to-timing chain

cover bolts.
5. Remove the pump cover, drive and

driven gears.
6. Remove the oil pressure relief valve cap,

spring and valve if necessary.
To install:
1. Clean all parts in solvent and blow dry

with compressed air.
2. Lubricate the pressure relief valve with

oil and install. Install the spring, gasket and
valve cap.

NOTE: The next step is important because
thepump may lose its prime when the engine
is started after the oil pump has been dis-
turbed.
3. Pack the gear pockets with petroleum

jelly and install the drive, driven and pump
cover.

4. Torque the cover bolts to 141 inch lbs.
(16 Nm).

5. Install the oil filter full of engine oil.
6. Connect the negative battery cable.
7. Start the engine and check the oil pres-

sure light or gauge. The oil pressure should be
present in a few seconds. If  not, stop the engine
and restart the engine for a few seconds. The
oil pressure should be present. If not, remove
the oil pump and check for a potential problem.

Rear Main Oil Seal
REMOVAL AND INSTALLATION
25LL4
1985-90 2.8L and 3.1L V6
1986-90 V8

NOTE: The rear main seal is a one piece
unit. It can be removed or installed without
removing the oilpan or crankshaft.
1. Jack up your vehicle and support it with

jackstands.
2. Remove the transmission and flywheel.
3. If equipped with a manual transmission
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One piece rear main seal — use prybar in slots to
remove

remove the clutch, pressure plate and
flywheel.

4. With a suitable tool remove the seal.
To install:
1. Coat the seal with engine oil for easy in-

stallation.
2. Drive the new seal into the retainer

using a seal installer J-35621 or equivalent.
Make sure the seal is completely seated in the
retainer before going any further.

3. Install the flywheel and transmission.

Early Model V6
All V8 3.8L V6 Turbo

Both halves of the rear main oil seal can be
replaced without removing the crankshaft.
Always replace the upper and lower seal to-
gether. The lip should face the front of the
engine. Be very careful that you do not break
the sealing bead in the channel on the outside
portion of the seal while installing it. An instal-
ation tool can be fabricated to protect the seal

1. Remove the oil pan, oil pump and rear
main bearing cap.

2. Remove the oil seal from the bearing cap
by prying it out.

A 
EN

Rear main seal — removing upper half with crank-shiadt installed
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One piece rear seal installation with tool

3. Remove the upper half of the seal with a
small punch. Drive 1t around far enough to be
gripped with pliers.

To install: 3

4. Clean the crankshaft and bearing cap.
5. Coat the lips and bead of the seal with

light engine oil, keeping oil from the ends of the
seal.

6. Position the fabricated tool between the
crankshaft and seal seat.

7. Position the seal between the crankshaft
and tip of the tool so that the seal bead contacts
the tip of the tool. The oil seal lip should face
forward.

8. Roll the seal around the crankshaft
using the tool to protect the seal bead from the
sharp corners of the crankcase.

9. The installation tool should be left in-
stalled until the seal is properly positioned with
both ends flush with the block.

10. Remove the tool.
11. Install the other half of the seal in the

bearing cap using the tool in the same manner
as before. Light thumb pressure should install
the seal.
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Oil seal installation tool dimensions

12. Install the bearing cap with sealant ap-
plied to the mating areas of the cap and block.
Keep sealant from the ends of the seal.

13. Torque the rear main bearing cap to spec-
ifications.

14. Install the oil pump, oil pan and refill the
engine with oil.

Flywheel and Ring Gear
REMOVAL AND INSTALLATION

The ring gear is an integral part of the fly-
wheel and is not replaceable.

1. Remove the transmission.
2. Remove the six bolts attaching the fly-

wheel to the crankshaft flange. Remove the fly-
wheel.

3. Inspect the flywheel for cracks, and in-
spect the ring gear for burrs or worn teeth. Re-
place the flywheel if any damage is apparent.
Remove burrs with a mill file.

4. Install the flywheel. The flywheel will
only attach to the crankshaft in one position, as
the bolt holes are unevenly spaced. Install the
bolts and torque to specification found in the
beginning of this chapter. Tighten bolts in criss-
cross pattern.

EXHAUST SYSTEM

Safety Precautions
For a number of reasons, exhaust system

work can be the most dangerous type of work
you can do on your car. Always observe the fol-
lowing precautions:

» Support the car extra securely. Not only
will you often be working directly under it, but
you'll frequently be using a lot of force, say,
heavy hammer blows, to dislodge rusted parts.
This can cause a car that’s improperly sup-
ported to shift and possibly fall.

» Wear goggles. Exhaust system parts are
always rusty. Metal chips can be dislodged,
even when you're only turning rusted bolts. At-
tempting to pry pipes apart with a chisel makes
the chips fly even more frequently.

» If you're using a cutting torch, keep it a
great distance from either the fuel tank or
lines. Stop what you’re doing and feel the tem-
perature of the fuel bearing pipes on the tank

ENGINE AND ENGINE OVERHAUL 141

Rear main seal — removing lower half

APPLY

Sealing upper and lower main seal halves

frequently. Even slight heat can expand and/or
vaporize fuel, resulting in accumulated vapor,
or even a liquid leak, near your torch.

« Watch where your hammer blows fall and
make sure you hit squarely. You could easily
tap a brake or fuel line when you hit an exhaust
system part with a glancing blow. Inspect all
lines and hoses in the area where you've been
working.

Special Tools
A number of special exhaust system tools can.

be rented from auto supply houses or local
stores that rent special equipment. A common
one is a tail pipe expander, designed to enable
you to join pipes of identical diameter.

It may also be quite helpful to use solvents
designed to loosen rusted bolts or flanges. Soak-
ing rusted parts the night before you do the job
can speed the work of freeing rusted parts con-
siderably. Remember that these solvents are
often flammable. Apply only to parts after they
are cool!

Checking
Check complete exhaust system and nearby,

body areas and trunk lid for broken, damaged;
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&
1. Front exhaust pipe
2. intermediate exhaust

pipe assembly
3. Underbody
4. 96 inch Ibs. (10 Nm)
5. 22 ft. Ibs. (30 Nm)
6. Resonator and tailpipe
7. 12 ft. Ibs. (16 Nm)
8. 25 ft. Ibs. (34 Nm)
9. Damper assembly

10. Inner bracket
11. Transmission
12. Converter assembly

Exhaust system — 2.5L engine

missing or mispositioned parts, open seams,
holes, loose connections or other deterioration
which could permit exhaust fumes to seep into
the trunk or passenger compartment. Dust or
water in the trunk may be an indication of a
problem in one of these areas. Any defects
should be corrected immediately. To help
insure continued integrity, the exhaust system
pipe rearward of the muffler must be replaced
whenever a new muffler is installed.

Exhaust Pipe
The exhaust manifold-to-crossover pipe con-

nections are of the ball type, which eliminates
the need for gaskets.

Muffler
The mufflers are a tri-flow design. Some muf-

fler installations have a slot in the inlet and/or
outlet pipe which indexes to a key (tab) welded
on the exhaust and/or tail pipe to help maintain
alignment.

Resonator
A resonator is used on some series exhaust

systems. It allows the use of mufflers with less
back pressure and provides for optimum
tuning characteristics of the exhaust system.
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1. Manifold 6. 96 inch Ibs. (10 Nm) 11. Inner bracket !
2. Seal 7. Muffler 12. Transmission 4%
3. Crossover pipe 8. Intermediate exhaust pipe 13. Converter

| 4. 15 ft. Ibs. (20 Nm) 9. 37 ft. Ibs. (50 Nm) 14. 44 ft. Ibs. (60 Nm) )

5. Underbody 10. Hanger 15. Front exhaust pipe

Exhaust system — V6 engine

Catalytic Converter
The catalytic converter is an emission control

device added to the exhaust system to reduce
pollutants from the exhaust gas stream.

L
A

Periodic maintenance of the exhaust system
is not required, however, if the car is raised for
other service, it is advisable to check the gen-
eral condition of the catalytic converter, pipes
and mufflers.

Ry
fo!
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. Underbody

. 96 inch Ibs. (10 Nm)

. Muffler

. Intermediate pipe assembly

. 44 ft. Ibs. (60 Nm)

. Converter assembly
15 ft. Ibs. (20 Nm)
37 ft. Ibs. (50 Nm)
Transmission

10. Front exhaust pipe
11. Manifold
12. Crossover pipe
13. Spacer
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Exhaust system — V8 engine
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Emission Controls
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EMISSION CONTROLS

There are three sources of automotive pollut-
ants: crankcase fumes, exhaust gases, and gas-
oline evaporation. The pollutants formed from
these substances fall into three categories: un-
burned hydrocarbons (HC), carbon monoxide
(CO), and oxides of nitrogen (NOx). The equip-
ment that is used to limit these pollutants is
commonly called emission control equipment.

The engines are equipped with an air pump
system, positive crankcase ventilation, exhaust
gas recirculation, electronic ignition, catalytic
converter, thermostatically controlled air
cleaner, or an evaporative emissions system de-
pending on the model. Electronic engine con-
trols are used on various engines, depending on
model and year.

The belt driven air pump injects clean air
either into the exhaust manifold, or down-
stream into the catalytic converter, depending
on engine conditions. The oxygen contained in
the injected air, supports continued combus-
tion of the hot carbon monoxide (CO) and hy-
drocarbon (HC) gases, reducing their release
into the atmosphere.

The back pressure modulated EGR valve is
mounted next to the carburetor or upper
intake manifold for fuel injected engines.
Vacuum applied to the EGR diaphragm raises
the pintle valve from its seat, allowing hot ex-
haust gases to be drawn into the intake mani-
fold with the intake charge. The exhaust gases
reduce peak combustion temperature; lower
temperatures reduce the formation of oxides of
nitrogen (NOx).

The dual brick catalytic converter is
mounted in the exhaust system, ahead of the
muffler. Catalytic converters use noble metals
(platinum, palladium, and rhodium) and great
heat — 1200°F (650°C) — to catalytically oxi-
dize HC and CO gases into H,0 gnd CO,. The

li

Thermactor system is used as a fresh air (and
therefore, oxygen) supply.

The thermostatically controlled air cleaner
housing is able to draw fresh air from two
sources: cool air from outside the car (behind
the grille), or warm air obtained from a heat
stove encircling the exhaust manifold. A warm
air supply is desirable during cold engine opera-
tion. Because it promotes better atomization of
the air/fuel mixture, while cool air promotes
better combustion in a hot engine.

Instead of venting gasoline vapors from the
carburetor float bowl or fuel tank into the at-
mosphere, an evaporative emission system cap-
tures the vapors and stores them in a charcoal
filled canister, located ahead of the left front
wheel arch. When the engine is running, a
purge control solenoid allows fresh air to be
drawn through the canister. The fresh air and
vapors are then routed to the fuel injection
system.

Positive Crankcase Ventilation
System
OPERATION

The positive crankcase ventilation (PVC)
system is used to control crankcase blow-by
vapors. The system functions as follows:

The crankcase (blow-by) gases are recycled in
the following way: as the engine is running,
clean, filtered air is drawn through the air filter
and into the crankcase. As the air passes
through the crankcase, it picks up the combus-
tion gases and carries them out of the crank-
case, through the PCV valve, and into the in-
duction system. As they enter the intake mani-
fold, they are drawn into the combustion cham-
ber where they are reburned.

The most critical component in the system is
the PCV valve. This valve controls the amount
of gases which are recycled into the combustion
chamber. At low engine speeds, the valve is par-
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tially closed, limiting the flow of gases into the
intake manifold. As engine speed increases, the
valve opens to admit greater quantities of gases
into the intake manifold. If the PCV valve be-
comes clogged, the system is designed to allow
excessive amounts of blow-by gases to back
flow through the crankcase tube into the air
cleaner to be consumed by normal combustion.

SERVICE
Inspect the PCV system hose and connec-

tions at each tune-up and replace any deterio-

CRANKCASE
VENTILATION

=> CLEAN AIR

1. PCV valve
- 2. Filtered air inlet

—e= VOLATILE OIL FUMES

- ===  MIXTURE OF AIR AND FUMES

rated hoses. Check the PCV valve at every tune-
up and replace it at 48,000 km (30,000 mile)
intervals.

TESTING
1. Remove THE PCV valve from the intake

manifold or valve cover.
2. Run the engine at idle.
3. Place your thumb over the end of the

valve. Check for vacuum. If  there is no vacuum
at the valve, check for plugged valve or vacuum

es.

Positive crankcase ventilation system — 8-5.7L TPI engine
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4. Shut off the engine. Shake the valve and
listen for the rattle. If  valve does not rattle, re-

"place it.

Evaporative Emission Control
System

OPERATION
This system reduces the amount of gasoline

vapors escaping into the atmosphere. Some
models employ a purge control solenoid which
is controlled by the ECM, to open and close the
EEC system. Other models use a canister
mounted vacuum purge valve; when the engine
vacuum reaches a certain pressure, the valve
opens allowing the gas vapors to be drawn off
to the carburetor for burning.

Carburetor models use an exhaust tube from
the float bowl to the charcoal canister; fuel in-
jected models eliminate the fuel bowl tube.
Fuel vapors from the gas tank travel from the
tank to the vapor canister, where they are col-
lected. Although the system may vary from ve-
hicle to vehicle, the operations are basically the
same.

EMISSION CONTROLS 147

SERVICE
Evidence of fuel loss or fuel vapor odor can he

caused by the following:
1. Liquid fuel leaking from the fuel lines or

throttle body.
2. Inoperative purge valve.
3. Disconnected or damaged vapor and con-

trol lines.
4. Air cleaner or cleaner gasket improperly

seated.
Poor idle, stalling or poor drive ability can be

caused by the following:
1. Inoperative purge valve,
2. Damaged canister.
3. Hoses split, cracked, damaged or con-

nected improperly.
4. Fault in the ECM circuit. ECM control-

led purge solenoid.

TESTING

Non-ECM Controlled

1. Visually check the canister for cracks or
damage, replace canister.

2. If fuel is leaking from the bottom of the
canister, replace canister and check for proper
hose routing.

MOVED FROM SIDE
FOR ILLUSTRATION
PURPOSES

Carburetor
PCV valve

Carburetor bowl tube
Vapor storage canister
Purge airIB

Manifold vacuum from PCV

7. Fuel tank
8. Fuel tank vent pipe
9. Canister control valve

10. Canister tube
11. Tube control vacuum
12. T.V.S. switch

Evaporative Emission Control System (EECS) — 5.0L engine
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1. Port “B” ported vacuum 1. TBI 8. Fuel
2 Fort bow  vert oid 2. Canister purge port 9. Vapor !
4 Fuel vapor connector 3. Vacuum signal 10. Pressure-vacuum
5. Fuel vapor purge solenoid 4. Purge valve relief gas cap

: p g 5. Vapor storage 11. Vent restrictor6. Tank pressure control valve canister 12. Fuel tank vent
7. Vent/purge hose 6. Purge air 13. Purge line8. Canister 7. Fuel tank
9. Tank vapor vent pipe ’

10. Ported vacuum line
Evaporative Emission Control (EEC)

. EEC System — 2.8L engine System — 2.5L engine

N
1 -

: q

= | 5

1. TBI unit 6. Vapor restrictor
2. Purge line 7. Pressure/vacuum relief
3. Vapor canister vented fuel filler cap
4. Canister purge 8. Tank pressure
solenoid control valve

5. Air inlet 9. Fuel tank
Evaporative emission control system — late model TPI and TBI engines gn Sind
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-— VP HARNESS CONNECTOR ECM
CANISTER (FRONT VIEW)
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~ VPCONNECTOR FUSE

ECM controlled EEC system

3. Check the filter at the bottom of the can-
ister. If dirty, replace the filter.

4. Functional test the purge valve by install-
ing a piece of hose to the lower tube of the valve
and attempt to blow through it. Little or no air
should pass into the canister.

5. Connect a vacuum pump and apply 15
Hg (51 kPa) of vacuum to the upper control
valve tube. The diaphragm should hold vacuum
for at least 20 seconds. If it does not hold
vacuum, the canister must be replaced.

ECM Controlled
1. Check to see if the purge solenoid is

opened or closed. An energized solenoid should
be open.

2. Ground the diagnostic test terminal.
This should de-energize the solenoid and allow
the vacuum to drop with the purge ON.

3. Check for a complete circuit. There
should be battery voltage on circuit 39. The
ECM provides a ground on circuit 428. A
shorted solenoid could cause an open circuit in
the ECM.

Canister assembly

1. Remove the vapor canister.
2. Pull the filter out from the bottom of the

canister.
3. Install a new filter and then replace the

canister.
CANISTER REMOVAL AND |

INSTALLATION Thermostatic Air Cleaner
1. Loosen the screw holding the canisterre-  (THERMAC)

taining bracket. Later models have two retain-
OPERATIONing screws at the bottom of the canister.

2. Rotate the canister retainingbracket and
remove the canister.

3. Tag and disconnect the hoses and wiring
leading from the canister.

4. Installationis in the reverse order of re-
moval.

FILTER REPLACEMENT
NOTE: Some later model canisters do not
have replaceable filters.

»

Carbureted and throttle body injected en-
gines use the THERMAC system. This system
is designed to warm the air entering the carbu-
retor when underhood temperatures are low,
and to maintain a controlled air temperature
into the carburetor at all times. By allowing pre-
heated air to enter the carburetor, the amount
of time the choke is on is reduced, resulting in
better fuel economy and lower emissions.
Engine warm-up time is also reduced.
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THERMAC AIR CLEANER ASSEMBLY

TEMPERATURE SENSOR o

VACUUM DIAPHRAGM MOTOR

SNORKEL

AIR BLEED VALVE

VACUUM HOSE TO INTAKE
MANIFOLD TEE

Typical THERMAC air cleaner

The THERMAC system is composed of the
air cleaner body, a filter, sensor unit, vacuum
diaphragm, damper door, and associated hoses
and connections. Heat radiating from the ex-
haust manifold is trapped by a heat stove and is
ducted to the air cleaner to supply heated air to
the carburetor. A movable door in the air
cleaner case snorkel allows air to be drawn in
from the heat stove (cold operation). The door
position is controlled by the vacuum motor,
which receives intake manifold vacuum as mod-
ulated by the temperature sensor.

SYSTEM CHECKS
1. Check the vacuum hoses for leaks, kinks,

breaks, or improper connections and correct
any defects.

2. With the engine off, check the position of
the damper door within the snorkel. A mirror
can be used to make this job easier. The
damper door would be open to admit outside
air.

3. Apply at least 7 in. Hg of vacuum to the
damper diaphragm unit. The door should close.
If it does not check the diaphragm linkage for
binding and correct hookup.

4. With the vacuum still applied and the
door closed, clamp the tube to trap the vacuum.
I f  the door does not remain closed, there is a
leak in the diaphragm assembly. |

REMOVAL AND INSTALLATION
Vacuum Motor

1. Remove the air cleaner.

2. Disconnect the vacuum hose from the
motor.

3. Drill out the spot welds with a 3mm (}/s
in.) hole, then enlarge as necessary to remove
the retaining strap.

4. Remove the retaining strap.
5. Lift up the motor and cock it to one side

to unhook the motor linkage at the control
damper assembly.

6. To install the new vacuum motor, drill a
2.8mm (%, in.) hole in the snorkel tube as the
center of the vacuum motor retaining strap.

7. Insert the vacuum motor linkage into
the control damper assembly.

8. Use the motor retaining strap and a
sheet metal screw to secure the retaining strap
and motor to the snorkel tube.

NOTE: Make sure the screw does not inter-
fere with the operation of the damper assem-
bly. Shorten the screw if necessary.

Temperature Sensor
1. Remove the air cleaner.
2. Disconnect the hoses at the air cleaner.
3. Pry up the tabs on the sensor retaining

clip and remove the clip and sensor from the air
cleaner.

4. Installation is the reverse of removal.

Air Injection Reaction (A.l.R.)
System
OPERATION

The AIR management system, is used to pro-
vide additional oxygen to continue the combus-
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A TEMPERATURE SENSOR
DIAPHRAGM
SPRINGVACUUM DIAPHRA

DAMPER DOOR
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AIR BLEED VALVE
CLOSED

VACUUM NOSES
DIAPHRAGM

Fer  AIR DUCT
HOT AIR

8 VACUUM DIAPHRAGM
MOTOR

TEMPERATURE SENSOR
DIAPHRAGM
SPRING

AIR BLEED VALVE
PARTIALLY OPEN

DIAPHRAGM

[ o r  ARR DUCT

AIR NEED VALVE
FULLY OPEN

J
HOT AIR DUCY

Schematic of the vacuum motor operation

tion process after the exhaust gases leave the
combustion chamber. Air is injected into either
the exhaust port(s), the exhaust manifold(s) or
the catalytic converter by an engine driven air

pump. The system is in operation at all times
and will bypass air only momentarily duringde-
celeration and at high speeds. The bypass func-
tion is performed by the Air Control Valve,

CHECK VALVE

AIR SWITCHING VALVE®

DUAL BED
CATALYTIC CONVERTER

REDUCING I OXIDIZING B|
CATALYST CATALYST

t l

CHECK VALVE

BY-PASS AIR TO AIR CLEANER

AIR CONTROL VALVE®

ELECTRICAL SIGNALS FROM ECM

TWO—VALVES OR INTEGRAL

Alr Injection Reaction System — Cold Engine
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I f r on
B (ese ECM
u LOOP

DUAL BED
FUEL CONTROL CATALYTIC CONVERTER

JEu  — ceovoms L—— gums
CATALYSTT -0 7 ]  = ] CATALYST

SENSOR

CHECK VALVE : CHECK VALVE:

AIR SWITCHING VALVE :
J r e  x mA RCRA ASAT ITOOO COCOONS IODA I

L ELECTRICAL SIGNALS FROM ECM
- .

AIR CONTROL VALVE

BY-PASS AIR TO AIR CLEANER TWO—VALVES OR INTEGRAL

Air Injection Reaction System ~ Warm Engine

while the check valve protects the air pump by
preventing any backflow of exhaust gases.

The AIR system helps reduce HC and CO con-
tent in the exhaust gases by injecting air into
the exhaust ports during cold engine operation.
This air injection also helps the catalytic con-
verter to reach the proper temperature quicker
during warmup. When the engine is warm
(Closed Loop), the AIR system injects air into
the beds of a three-way converter to lower the
HC and the CO content in the exhaust.

The Air Injection Reduction system utilizes
the following components:

1. An engine driven AIR pump.
2. AIR Control valves (Air Control, Air

Switching).
3. Air flow and control hoses.
4. Check valves.
5. A dual-bed, three-way catalytic con-

verter.
6. A deceleration back-fire control valve - 6-

2.8L only.
The belt driven, vane-type air pump is loc-

ated at the front of the engine and supplies
clean air to the AIR system for purposes al-
ready stated. When the engine is cold, the Elec-
tronic Control Module (ECM) energizes an AIR
control solenoid. This allows air to flow to the

AIR switching valve. The AIR switching valve
is then energized to direct air to the exhaust
ports.

When the engine is warm, the ECM de-ener-
gizes the AIR switching valve, thus directing
the air between the beds of the catalytic con-

verter. This provides additional oxygen for the
oxidizing catalyst in the second bed to decrease
HC and CO, while at the same time keeping
oxygen levels low in the first bed, enabling the
reducing catalyst to effectively decrease the
levels of NOx.

If the AIR control valve detects a rapid in-
crease in manifold vacuum (deceleration), cer-
tain operating modes (wide open throttle, etc.)
or if the ECM self-diagnostic system detects
any problem in the system, air is diverted to the
air cleaner or directly into the atmosphere.

The primary purpose of the ECM’s divert
mode is to prevent backfiring. Throttle closure
at the beginning of deceleration will temporar-
ily create air/fuel mixtures which are too rich to
burn completely. These mixtures become burna-
ble when they reach the exhaust if combined
with the injection air. The next firing of the
engine will ignite this mixture causing an ex-
haust backfire. Momentary diverting of the in-
jection air from the exhaust prevents this.

The AIR system check valves and hoses
should be checked periodically for any leaks,
cracks or deterioration.

To help prevent backfire duringhigh vacuum
deceleration conditions, on 6-2.8L only, a anti-
backfire (gulp) valve is used to allow air to flow
into the intake manifold. The extra air enters
the intake system to lean the rich air/fuel mix-
ture. The valve is operated by the intake mani-
fold vacuum to allow air from the air filter to
flow into the intake manifold.
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COMPONENT CHECKS

Anti-Backfire Valve
1. Remove the air cleaner and plug the air

cleaner vacuum source. Connect a tachometer
to the engine.

Air flow
Exhaust gas
Exhaust valve
Intake flow
intake valve
Combustion chamber
Vacuum bleed valve
Air cleaner
Deceleration valve

10. Manifold vacuum
11. Diaphragm
12. Valve

Anti-Backfire Control Valve — 6-2.8L. ONLY

C
O

N
A

N

. Bolt
AIR injection control valve
AIR injection control valve cover
AIR injection control valve adapter gasket
AIR injection control valve pipe
AIR injection control valve silencer
ScrewN

O
O

A
O

N

AIR pump control valve — VB engine
Ld
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2. With the engine idling, remove the
vacuum signal hose from the intake manifold.

3. Reconnect the signal hose and listen for
air flow through the ventilation tube into the
anti-backfire valve. A speed drop should be no-
ticed when the hose is reconnected.

4. If these conditions are not found, check
hoses for restrictions or leaks. If  hoses are OK,
replace the anti-backfire valve.

Air Pump
1. Check the drive belt tension.
2. Increase the engine speed and observe an

increase in air flow. If air flow does not in-
crease, replace the air pump.

Control Valve
1. Remove the hoses. Blow through the

valve (toward the cylinder head).
2. Then, suck through the valve. If air flows

in one direction, the valve is operative. If not,
replace the control valve.

REMOVAL AND INSTALLATION

Air Pump
1. Remove the AIR control valves and/or

adapter at the pump.
2, Loosen the air pump adjustment bolt

and remove the drive belt. Using a 1/2 in.

AIR pump upper boit
AIR pump lower bolt
AIR injection pump
AIR pump pulley
AIR pump pulley spacer
BoltO

b
 

w
n 

=

AIR pump mounting — V8 engines



- JURE

154 EMISSION CONTROLS

1. Air flow 5. Intake valve .
2. Exhaust gas 6. Combustion chamber
3. Exhaust valve 7. Vacuum bleed valve
4. Intake flow 8. Air cleaner

9. Deceleration valve
10. Manifold vacuum
11. Diaphragm
12. Valve

Alr Injection Reaction System Control Valve

. . . RIGHT SIDE

rs”
es
be . 1. AIR injection pipe LH
3 2. AIR injection check valve

3. AIR injection pipe RH

a

{AIR injection pipe and check valve

“ratchet, remove the serpentine belt on engines
equipped with a single serpentine drive belt.
8 .  Unscrew the pump mounting bolts and
“then remove the pump pulley.
+4 ,  Unscrew the pump mounting bolts and
‘then remove the pump.
:- ./5. Installation is in the reverse order of re-
-mgval Be sure to adjust the drive belt tension

Es
3
[TN TR

after installing it, except self-adjusting serpen-
tine belt.

Check Valve
1. Release the clamp and disconnect the air

hoses from the valve.
2. Unscrew the check valve from the air in-

jection pipe.
3. Use anti-seize component on the injec-

tion pipe threads to aid in future removal. In-
stallation is in the reverse order of removal.

Alr Control Valve
1. Disconnect the negative battery cable,
2. Remove the air cleaner.
3. Tag and disconnect the vacuum hose

from the valve. )

4. Tag and disconnect the air outlet hoses
from the valve.

5. Bend back the lock tabs and then remove
the bolts holding the elbow to the valve.

6. Tag and disconnect any electrical connec-
tions at the valve and then remove the valve
from the elbow.

7. Installation is in the reverse order of re-
moval.

Early Fuel Evaporation (EFE)
OPERATION

The EFE system is used on some of the en-
gines to provide a source of rapid engine heat
up during cold operations. It helps reduce the
time that carburetor choking is required and
helps reduce exhaust emissions.

Of the 2 types of EFE systems, the Vacuum
Servo type, consisting of a valve, an actuator
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EXHAUST
MANIFOLD

“$—VACUUM
SOURCE

~-EFE BUTTERFLY VALVE
AND ACTUATOR

EXHAUST PIPE

Alr Injection Reaction System Control Vaive

and a Thermal Vacuum Switch (TVS), the
valve is located in the exhaust manifold and the
TVS switch is on the engine coolant housing.

The electrical type, consisting of a ceramic
grid is located under the base of the carburetor.
It supplies heat to the incoming air/fuel mix-
ture. The system uses a relay which is mounted
on the left side of the firewall in the engine com-
partment.

A check of the operation should be made at
regular maintenance intervals.

SYSTEM CHECKS
Vacuum Servo Type

1. With the engine cold, observe the posi-
tion of the actuator arm. Start the engine. The
arm should move toward the diaphragm (clos-
ing the valve).

2. If the arm does not move, remove the
hose and check for vacuum. If still no vacuum,
remove the top hose from the TVS switch and
check for vacuum,

3. If vacuum is present in the top hose, re-
place the TVS switch.

4. If vacuum is present at the actuator and
it does not move, try to free the valve or replace
the valve.

Electrical Type
1. Turn the ignition “ON” with the engine

cold and probe both terminals of the heater
switch connector with a test light.

2. If 1 wire has power, replace the heater
switch; if neither wire has power, repair the ig-
nition circuit. If both wires have power, probe

»
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STUD
45N-m

(35-55 IN-LBS)

EFE Heater grid

the pink wire at the heater connector; if no
power, repair the connector of the heater
switch.

3. If power exists , disconnect the heater con-
nector and connect a tester across the harness
terminal. If no power, repair the ground wire,
if power exists, check the resistance of the
heater.

4. If heater is over 3 ohms, replace the
heater. I f  under 3 ohms, replace the connector,
start the engine (operate to normal tempera-
ture) and probe the pink wire. If  no power, the
systems is OK; if power exists, replace the
heater switch.

REMOVAL AND INSTALLATION
Vacuum Type

1. Disconnect the vacuum hose at the EFE.
2. Remove exhaust pipe to manifold nuts.
3. Remove the crossover pipe. Complete re-

moval is not always necessary.
4. Remove the EFE valve.
5. Installation is the reverse ofremoval. .

Electrically Heated Type
1. Remove the air cleaner and disconnect

the negative battery cable.
2. Disconnect all electrical, vacuum and

fuel connections from the carburetor.
3. Disconnect the EFE heater electrical

lead.
4. Remove the carburetor as detailed in

Chapter 5.
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5. Lift off the EFE heater grid.
6. Installation the heater grid, new gaskets

and carburetor. Tighten the carburetor to 35-
55 inch Ibs. (4-5 Nm).

EFE HEATER RELAY REPLACEMENT
1. Disconnect the negative battery cable.
2. Remove the retaining bracket.
3. Tag and disconnect all electrical connec-

tions.
4 ,  Unscrew the retaining bolts and remove

the relay.
5. Installation is in the reverse order of re-

moval.

Exhaust Gas Recirculation (EGR)
OPERATIONS
Vacuum Operated

All models are equipped with this system,
which consists of a metering valve, a vacuum
line to the carburetor or intake manifold, and
cast-in exhaust passages in the intake manifold
The EGR valve is controlled by vacuum, and
opens and closes in response to the vacuum sig-
nals to admit exhaust gases into the air/fuel mix-

. ture. The exhaust gases lower peak combustion
temperatures, reducing the formation of NOx.
The valve is closed at idle and wide open throt-
tle, but is open between the two extreme posi-
tions.

There are actually three types of EGR sys-
tems: Ported, Positive Backpressure and Nega-
tive Backpressure. The principle of both sys-
tems is the same; the only difference is in the
method used to control how far the EGR valve
opens.

Ported Valve

In the Ported system, the amount of exhaust
gas admitted into the intake manifold depends3 ]

hd  i .
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1. EGR valve 10. Manifold vacuum
2. Exhaust gas 12. Manifold pressure
3. Intake air sensor
5. Diaphragm 13. Coolant temperature
9. Electronic control sensor

module 14. EGR control solenoid

‘Electronic controlied EGR system

1. EGR valve 8. Vacuum chamber
2. Exhaust gas 9. Valve return spring
4. Intake flow 10. Thermal vacuum switch
6. Vacuum port 11. Coolant
7. Throttle valve 12. Diaphragm

Thermostatic Vacuum Switch Controlled EGR
System

HAPHRAGM iS SEATED WHEN
ENGINE IS NOT RUNNING

DIAPHRAGM 419 /  ORIFICE OPENING
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IN] ORIFICE OPENING
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OPTIONAL
EXHAUST CONSTRUCTION

INTAKE
MANIFOLD
VACUUM

Cross section of a negative backpressure EGR
valve

-

on a ported vacuum signal. A ported vacuum
signal is one taken from the carburetor above
the throttle plates; thus, the vacuum signal
(amount of vacuum) is dependent on how far
the throttle plates are opened. When the throt-
tle is closed (idle or deceleration) There is no
vacuum signal. Thus The EGR valve is closed,
and no exhaust gas enters the intake manifold.
As the throttle is opened, a vacuum is pro-
duced, which opens the EGR valve, admitting
exhaust gas into the intake manifold.
Positive Backpressure Valve

This valve operates the same as the ported,
except, it has an internal air bleed that acts as
a vacuum regulator. The bleed valve controls
the amount of vacuum inside the vacuum cham-
ber during operation. When the valve receives
sufficient exhaust backpressure through the
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CONTROL VALVE
N

FILTER VACUUM CONTROL VALVE
SCREEN CHAMBER CLOSED

SPRING \ RESTRICTION

3 SPRING Lm TIMED
(conme NEE > MANIFOLD : W— VACUUM

a Nem VACUUM : SOURCE

NE A

7d  DIAPHRAGM

FIGURE2

EXHAUST GAS TO
INTAKE MANIFOLD

EXHAUST
GAS (IN) B l  exnausT Gas

Positive Backpressure EGR Valve

| hollow shaft, it closes the bleed; at this point  bines with the negative exhaust backpressure,
the EGR valve opens. the bleed hole opens and the EGR valve closes.

NOTE: This valve will not open with . NOTE: This valve will open when vacuum is
vacuum applied to it, while the engine is applied and the engine is not running.
idling or stopped.

Negative Backpressure Valve Optional Controls
| This valve is similar to the Positive Type,
except, the bleed valve spring is moved from THERMOSTATIC VACUUM SWITCH

above the diaphragm to below it. The bleed (TVS)
valve is normally closed. The switch is sometimes used in combination

At certain manifold pressures, the EGR valve ~~ with the EGR valve to close off vacuum during
will open. When the manifold vacuum com- cold operation.

ALVI

EGR

N.C. GAGESOLENOID

|
]
| 1.P. CONN. “G"

| — 39 BLIUPNK
| NH VENT FILTER as GRY |

| N.O. MN » 997 WHT ——
, 1 450 BLIVWHT ——

| EGR VACUUM DIAGNOSTIC SWITCH CONTROL — |

CIRCUITRY -

ECM and vacuum operated EGR valve schematic
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VACUUM
SOURCE

NO VACUUMSIGNAL—CLOSED VALVE VALVE
EXHAUST ADMITTED TO INTAKE MANIFOLDVACUUM SIGNAL APPL

Vacuum operated EGR valve

VACUUM/SOLENOID CONTROL
Some systems use a coolant temperature

switch, throttle position switch and pressure
sensor with the EGR valve.

SYSTEM CHECKS
1. Check to see if the EGR valve diaphragm

moves freely. Use your finger to reach up under
the valve and push on the diaphragm. If it does
not move freely, the valve should be replaced.
The use of a mirror will aid the inspection proc-
ess.

CAUTION: If the engine is hot, wear a glove
to protect your hand.
2. Install a vacuum gauge into the vacuum

line between the EGR valve and the carburetor.
Start the engine and allow it to reach operating
temperature.

3. With the car in either Park or Neutral,
“increase the engine speed until at least 5 in. Hg
is showing on the gauge.

4. Remove the vacuum hose from the EGR
valve. The diaphragm should move downward
(valve closed). The engine speed should in-
crease.

5. Install the vacuum hose and watch for
the EGR valve to open (diaphragm moving
upward). The engine speed should decrease to

its former level, indicating exhaust recircula-

Mthe diaphragm does not move:
oy 1. Check engine vacuum; it should be at

: Jest 5 in. Hg with the throttle open and engine
inning.

2. Check to see that the engine is at normal
operating temperature.

3. Check for vacuum at the EGR hose. If  no
vacuum is present, check the hose for leaks,
breaks, kinks, improper connections, etc., and
replace as necessary.

If the diaphragm moves, but the engine
speed does not change, check the EGR passages
in the intake manifold for blockage.

REMOVAL AND INSTALLATION
1. Disconnect the vacuum hose.
2. Remove the bolts or nuts holding the

EGR valve to the engine.
3. Remove the valve.
4. Clean the mounting surfaces before re-

placing the valve. Install the valve onto the man-
ifold, using a new gasket. Be sure to install the
spacer, if used. Connect the vacuum hose and
check the valve operation.

ECM and Vacuum Operated

OPERATIONS
The EGR vacuum control has a vacuum sole-

noid that uses pulse width modulation. The
ECM turns the solenoid ON and OFF many
times a second and varies the amount of ON
time. The ECM uses information from the cool-
ant temperature, manifold air temperature,
throttle position and park/neutral sensors to reg-
ulate EGR function.

The ECM operates a solenoid to control the
EGR valve. The solenoid is normally closed. By
providing a ground path, the ECM energizes
the solenoid and then allows vacuum to pass to
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2. Bolts 23 ft. Ibs. (31 Nm)
3. Gasket

EGR valve 6-2.8L engine

the EGR valve. A code 32 indicates an EGR cir-
cuit malfunction when hocked up to diagnostic
equipment.

SYSTEM CHECKS
1. Ground the ALDL (assembly line diagnos-

tic link) A and B terminals to put the ECM into
the diagnostic mode. The EGR solenoid should
be energized and allow vacuum to be applied to
the valve and vacuum should hold.

2. When the ALDL is ungrounded, the
vacuum to the EGR valve should bleed off
through the vent in the EGR solenoid. No bleed
off may indicate a problem. This test will indi-
cate if the electrical control is at fault or if the
connector or solenoid is at fault.

3. The system uses a negative backpressure
EGR valve which should hold vacuum with the
engine OFF.

a 73 2 ]  Fare

Mp, a ”  hE u

1. EGR valve
2. Gasket
3. Bolts

EGR valve 8-5.0L TBI engine
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1. EGR control solenoid
2. EGR diagnostic vacuum switch

EGR control solenoid 6-2.8L engine

4. When the engine is started, exhaust back-
pressure should cause the vacuum to bleed off
and the valve should fully close.

5. AT 2000 rpm, there should be at least 7
in. Hg (25 kPa) of vacuum at the valve.

6. If the EGR valve operates properly, but
anEGR problem still exists, the passages in the
exhaust or intake manifolds may be obstructed.
Remove the valve and clean deposits from the
passages.

REMOVAL AND INSTALLATION
1. Disconnect the negative (-) battery cable.
2. Remove the air cleaner.
3. Remove the EGR valve vacuum hose,

bolts and valve from the engine.
To install:
1. With a wire brush, buff the exhaust de-

posits from the mounting surfaces and around
the valve.

2. Remove deposits from the valve inlet and
outlet with a scraper.

5. Bolts1. EGR solenoid
2. Coil 6. EGR diagnostic temp.
3. Bolt 16 ft. Ibs. (21 Nm) switch 105
4. EGR valve inch Ibs. (12 Nm)

EGR valve and solenoid 8 -5.0L and 8-5.7L TPI
engines
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3. If the deposits fall into the engine, start
the engine for no more than two seconds to
blow the deposits from the passages.

4. Install the valve with a new gasket and
torque the bolts to 16 ft. Ibs. (22 Nm).

5. Connect the vacuum hose and negative
battery cable.

Digitally Operated
OPERATION

The 1990 3.1L V6 engine is equipped with a
digital EGR valve. The valve is designed to ac-
curately supply exhaust gas to the engine inde-
pendent of manifold vacuum. The valve regu-
lates the flow of exhaust gas into the intake man-
ifold through three orifices. The three orifices
increment in size and produce seven combina-
tions. When the solenoid is energized, the ar-
mature with the attached shaft and swivel
pintle is lifted, opening the orifice. The EGR
valve is usually open under warn engine opera-
tion above idle speed.

The ECM uses information from the coolant
temperature, throttle position and manifold ab-
solute pressure sensors.

An engine code 32 indicates an EGR circuit
problem with diagnostic equipment installed.

SYSTEM CHECKS
Too much EGR flow at idle, cruise or cold op-

eration may produce the following condition.
+ Engine stops after cold start
+ Engine stops at idle after deceleration
» Vehicle surges during cruise
» Rough idle
Too little or no EGR flow allows combustion

temperatures to get too high and may produce
the following condition.

» Spark knock (detonation)
+» Engine overheating

. + Emission test failure
NOTE: If the digital EGR valve shows signs
of excessive heat, a melted condition. Check
the exhaust system for blockage (possibly a
plugged catalytic converter).

SOLENOID &
MOUNTING PLA

COSMETIC ASSEMBLY
COVER

SCREW
ASSEMBLY

ARMATURE
ASSEMBLY

/ EGR BASE GASKET

for  a SL  INSULATOR
SE GASKET

Digital EGR valve 1990 6-3.1L engine

Computer Command Control
System (CCC)

The Computer Command Control System
(CCC) is an electronically controlled exhaust
emission system that can monitor and control
a large number of interrelated emission control
systems. It can monitor up to 15 various engine/
vehicle operating conditions and then use this
information to control as many as 9 engine re-
lated systems. The ‘‘System” is thereby
making constant adjustments to maintain good
vehicle performance under all normal driving
conditions while at the same time allowing the
catalytic converter to effectively control the
emissions of HC, CO and NOx.

OPERATION

ECM
The Electronic ControlModule (ECM) is the

control center of the fuel control system. It con-
stantly monitors various information from the
sensors and controls the systems that affect the
vehicle performance. The ECM has two parts:
a Controller (the ECM without the PROM) and
a separate calibrator (the PROM). The ECM is
located under the right-hand side of the dash.
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Digital EGR valve schematic
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CHECK ENGINE
ENGINE | OVER TEMP
LIGHT | e  INDICATOR

DIAGNOSTIC
__FUNCTION_

ELECTRONIC CONTROL UNIT _

|

AR
MANAGEMENT

SYSTEM

CRANKSHAFT CANISTER ELECTRONIC VEHICLE BAROMETRIC VACUUM
POSITION PURGE ed SPARK SPEED SENSOR SWITCH{ES)

CONTROL TIMING L SENSOR

|THROTTLE EGR EFE
POSITION VALVE VALVE

SENSOR

ENGINE WoT MAP ENGINE oxvgen | L___ , | Transmission
TEMPERATURE SWITCH | SENSOR SPEED SENSOR

© © © ©

be | J
[OF [ote fo)

SPEED Mic] IWAY
CONTROL] (go, DISTRIBUTOR Q CATALYTIC

CONVERTER
CARBURETOR

MIXTURE CONTROL
SIGNAL NOTE:

ALL COMPONENTS SHOWN
NOT ON ALL ENGINES.

Computer Control Command schematic

Prom

To allow the Controller to be used in many
different vehicles, a device called a Calibrator of
Programmable Read Only Memory (PROM) is
used. The PROM which is located inside the
ECM, stores information such as: the vehicle's
weight, engine, transmission, axle, ratio, and
many other specifications. Since the PROM
stores specific information, it is important that
the correct one be used in the right car.

NOTE: Due to the intricacy of the system, it
is advised to have a qualified mechanic per-
form any testing, adjusting, or replacement
of the system components.

Mixture Control Solenoid (M/C)
The fuel flow through the carburetor idle

main metering circuits is controlled by a mix-
ture control (M/C) solenoid located in the car-
buretor. The M/C solenoid changes the air/fuel

1. Electronic control module (ECM)

| Electronic Control Module (ECM)

1. ECM
2. Prom (engine calibrator)
3. Prom carrier

Programmable Read Only Memory (PROM)
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IDLE AIR
BLEED VALVE

RICH
STOP

MAIN ACTUATING
METERING prove
ROO 4 LEAN STOP

SOLENOID

LEADS FROM
ELECTRONIC
CONTROL
MODULE

M/C solenoid, models E2ME, E4AME

mixture to the engine by controlling the fuel
flow through the carburetor. The ECM con-
trols the solenoid by providing a ground. When
the solenoid is energized, the fuel flow through
the carburetor is reduced, providing a leaner
mixture. When the ECM removes the ground,
the solenoid is de-energized, increasing the fuel
flow and providing a richer mixture. The M/C
solenoid is energized and de-energized at a rate
of 10 times per second.

Throttle Position Sensor (TPS)
The throttle position sensor is mounted

inside the carburetor body and is used to
supply throttle position information to the
ECM. The ECM memory stores an average of
operating conditions with the ideal air/fuel
ratios for each of those conditions. When the
ECM receives a signal that indicates throttle po-
sition change, it immediately shifts to the last
remembered set of operating conditions that re-
sulted in an ideal air/fuel ratio control. The
memory is continually being updated during
normal operations.

The throttle position sensor (TPS) is
PUMP LEVER
EXTENSION

SEAL

2. PROM (engine calibrator)
3. PROM carrier
4. CALPAK

ECM and components

Nut, 15 ft. Ibs. (20 Nm)
Stud
Intake manifold

EGR valve 6-3.8L Turbo engine

O
N

 h
O

N
 

=

mounted outside the throttle body assembly.
The sensor performs the same function for
both the carbureted and fuel injected models.

Idle Speed Control (ISC)
CARBURETED

The idle speed control-does just what its
name implies - it controls the idle. The ISC is
used to maintain low engine speeds while at the
same time preventing stalling due to engine
load changes. The system consists of a motor

PUMP LEVER ADJUSTMENT SCREW
(FACTORY ADJUSTED)

RETAINER
PLUG ACTUATOR

RETAINER PLUNGER
ADJUSTMENT THROTTLE
SCREW POSITION
(FACTORY SENSOR
ADJUSTED) SENSOR PUMP LINK

SENSOR SPRING SPRING

E2SE MODEL E2ME AND E4ME MODELS

4] -A Throttle Position Sensor (TPS)



1. Throttle position sensor
2. TPS attaching screw

Throttle position sensor V6 TPI

3
1. Throttle body assembly
2. Throttle position sensor (TPS)
3. TPS attaching screw

Throttle position sensor V8 engine

Throttle body assembly
IAC coolant cover
IAC cover assembly to throttle body screw
IAC valve gasket
Idle air control vaive
IAC coolant cover to throttle body gasketZ

A
S 

 e

idle air control valve VB fuel injectedengines
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I8C PLUNGER (QO NOT USE
YO SET CURB IDLE SPEED)

PLUNGER
™ 4 - TERMINAL
- AS HARNESS

8 © CONNECTOR

3,01 lop
doy  Sk MOTOR

|

pLuncer [O°
o t  o le i CONNECT VOLTAGE* NEVER

sil ~°T  2 SOURCE ACROSS TERMINALSA | Sop  “A™ AND “B"
+o

Idle air control (IAC) valve assembly
Idle air control valve O-ring
Idle air/vacuum signal housing assembly
Idle air/vacuum signal assembly screw
Throttle body assembly
Idle air/vacuum signal assembly gasket
Idle air control valve screwN

o
h

o

Idle air control valve 6-3.1L.; 6-2.8L uses the screw-
in IAC valve

assembly mounted on the carburetor which
moves the throttle lever so as to open or close
the throttle blades.

The whole operation is controlled by the
ECM. The ECM monitors engine load to deter-
mine the proper idle speed. To prevent stalling,
it monitors the air conditioning compressor
switch, the transmission, the park/neutral
switch and the ISC throttle switch. The ECM
processes all this information and then uses it
to control the ISC motor which in turn will
vary the idle speed as necessary.

Idie Air Control (IAC) Valve
The IAC valve controls the engine idle speed,

while preventing stalls due to changes in
engine load for fuel injected engines. The valve
is mounted on the throttle body and controls
bypass air around the throttle valve. The pintle
moves in and out to control the amount of air
around the throttle plate.
Electronic Spark Timing (EST)

All models use EST. The EST distributor
(except 3.8L Turbo), as described in an earlier
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PICKUP
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A schematic view of the EST circuitry

chapter, contains no vacuum or centrifugal ad-
vance mechanism and uses a seven terminal
HEI module. It has four wires going to a four
terminal connector in addition to the connec-
tors normally found on HEI distributors. A ref-
erence pulse, indicating engine rpm is sent to
the ECM. The ECM determines the proper
spark advance for the engine operating condi-
tions and then sends an “EST” pulse back to
the distributor.

Under most normal operating conditions, the
ECM will control the spark advance. However,
under certain operating conditions such as
cranking or when setting base timing, the dis-
tributor is capable of operating without ECM

control. This conditionis called BYPASS andis
determined by the BYPASS lead which runs
from the ECM to the distributor. When the
BYPASS leadis at the proper voltage (over 2
volts), the ECM will control the spark. If the
lead is grounded or open circuited, the HEI
module itself will control the spark. Disconnect-
ing the 4-terminal EST connector will also
cause the engine to operate in the BYPASS
mode.

Transmission Converter Clutch (TCC)
All models with an automatic transmission

use TCC. The ECM controls the converter by
means of a solenoid mounted in the transmis-

8 WAY INJECTOR 15A INJFUEL ECM
"HARNESS CONNECTOR 39 Ree FUSE........

— 0 | onimix IGN | IWIECTORDEvERS
HARNESS CONNECTOR
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1. TCC solenoid
2. Check ball
3. Check ball seat

Torque converter clutch (TCC) solenoid located In
the valve body

gion’s valve body. When the vehicle speed
reaches a certain level, the ECM energizes the
solenoid and allows the torque converter to me-
chanically couple the transmission to the
engine. When the operating conditions indicate
that the transmission should operate as a
normal fluid coupled transmission, the ECM
will de-energize the solenoid. Depressing the
brake will also return the transmission to
normal automatic operation.

Catalytic Converter
The catalytic converter is a muffler-like con-

tainer built into the exhaust system to aid in
the reduction of exhaust emissions. The cata-
lyst element consists of individual pellets or a
honeycomb monolithic substrate coated with a
noble metal such as platinum, palladium, rho-
dium or a combination. When the exhaust
gases come into contact with the catalyst, a
chemical reaction occurs which will reduce the
pollutants into harmless substances like water
and carbon dioxide.

SHELL

OXIDATION
CATALYST

THREE-WAY
CATALYSTFRONT BED REAR BED

Cutaway view of the typical three-way catalytic con-
”

RA PS I
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There are essentially two types of catalytic
converters: an oxidizing type and a three-way
type. The oxidizing type requires the addition
of oxygen to spur the catalyst into reducing the
engine’s HC and CO emissions into H,0
and CO,. The oxidizing catalytic converter,
while effectively reducing HC and CO
emissions, does little, if  anything, in the way or
reducing NOx emissions. Thus, the three-way
catalytic converter.

The three-way converter, unlike the oxidiz-
ing type, is capable of reducing HC, CO and
NOx emissions; all at the same time. In theory,
it seems impossible to reduce all three pollut-
ants in one system since the reduction of HC
and CO requires the addition of oxygen, while
the reduction of NOx calls for the removal of
oxygen. In actuality, the three-way system
really can reduce all three pollutants, but only
if the amount of oxygen in the exhaust system
is precisely controlled. Due to this precise
oxygen control requirement, the three-way con-
verter system is used only in conjunction with
an oxygen sensor system.

There are no service procedures required for
the catalytic converter, although the converter
body should be inspected occasionally for
damage.

PRECAUTIONS
1. Use only unleaded fuel.
2. Avoid prolonged idling; the engine

should run no longer than 20 min. at curb idle
and no longer than 10 min. at fast idle.

3. Do not disconnect any of the spark plug
leads while the engine is running.

4. Make engine compression checks as
quickly as possible.

CATALYST TESTING
At the present time there is no known way to

reliably test catalytic converter operation in the
field. The only reliable test is a 12 hour and 40

INTERMEDIATE PIPE

MANAGEMENT SYSTEM
=: TO AIR EF

i

EL:
FRONT EXHAUST PIPE wb

w
y

The catalytic converter is upstream of the muttieF:
Lo
AI

a ]
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Detent

Pointed Tool

Mork
Odometer Window

a |

Resetting the emission odometer flag

min, “soak” test (CVS) which must be done in
a laboratory.

An infrared HC/CO tester is not sensitive
enough to measure the higher tailpipe emis-
sions from a failing converter. Thus, a bad con-
verter may allow enough emissions to escape so
that the car is no longer in compliance with Fed-

_eral or state standards, but will still not cause
the needle on a tester to move off zero.

The chemical reactions which occur inside a
catalytic converter generate a great deal of
heat. Most converter problems can be traced to
fuel or ignition system problems which cause
unusually high emissions. As a result of the in-
creased intensity of the chemical reactions, the
converter literally burns itself up.

A completely failed converter might cause a
tester to show a slight reading. As a result, it is
occasionally possible to detect one of these.

As long as you avoid severe overheating and
the use of leaded fuels it is reasonably safe to
assume that the converter is working properly.
If  you are in doubt, take the car to a diagnostic
center that has a tester.

Oxygen Sensor
An oxygen sensor is used on all models and

mounted in the exhaust manifold. The sensor
protrudes into the exhaust stream and moni-
tors the oxygen content of the exhaust hoses.
The difference between the oxygen content of
the exhaust gases and that of the outside air
generates a voltage signal to the ECM. The
ECM monitors this voltage and, depending
upon the value of the signal received, issues a
command to adjust for a rich or a lean condi-
tion.

No attempt should ever be made to measure
the voltage output of the sensor. The current
drain of any conventional voltmeter would be
such that it would permanently damage the

.sensor. No jumpers, test leads or any other elec-

2c

1. Oxygen (O,) sensor
Oxygen sensor 6-3.1L engine, all engines similar

trical connections should ever be made to the
sensor. Use these tools ONLY on the ECM side
of the wiring harness connector AFTER discon-
necting it from the sensor.

A “sensor” flag on the instrument panel in-
dicates when the oxygen sensor must be re-
placed.

NOTE: To reset the “Emission” flag on the
speedometer face, remove the instrument clus-
ter lens. Insert a long, pointed instrument di-
agonally into the detents on the upper left
side of the “Emission” wheel. Rotate the
wheel downward until an alignment mark is
visible in the left side of the odometer
window.

1. Oxygen (O,) sensor

Oxygen sensor
- I )  RI  -

Ce .
A]  Id :

tw  EL  i l y



1. ALCL Connector C. AlLR.
A. Ground E. Serial data
B. Diagnostic F. T.CC.

“Test Terminal” G. Fuel pump

The ECM diagnostic terminal—ALDL is the
same —the terminal is located under the steering
column

REMOVAL AND INSTALLATION
The oxygen sensor must be replaced every

48,000 km (30,000 miles). The sensor may be
difficult to remove when the engine tempera-
ture is blow 120°F (48°C). Excessive removal
force may the threads in the exhaust
manifold or pipe; follow the removal procedure
carefully.

1. Locate the oxygen sensor. It protrudes
from the center of the exhaust manifold at the
front of the engine compartment (it looks some-
what like a spark plug).

2. Disconnect the electrical connector from
the oxygen sensor.

3. Spray a commercial solvent onto the
sensor threads and allow it to soak in for at
least five minutes.

[] PAVE SIRT  SRI  SONE TL
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4. Carefully unscrew and remove the
Sensor.

5. To install, first coat the new sensor’s
threads with GM anti-seize compound No.
5613695 or the equivalent. This is NOT a con-
ventional anti-seize paste. The use of a regular
compound may electrically insulate the sensor,
rendering it inoperative. You must coat the
threads with an electrically conductive anti-
seize compound.

6. Installation torque is 30 ft. Ibs. (42 Nm).
Do not over tighten.

7. Reconnect the electrical connector. Be
careful not to damage the electrical pigtail.
Check the sensor boot for proper fit and instal-

tion.

System Diagnosis
The ECM is equipped with a self-diagnostic

capability which can detect system failures and
aids the technician by identifying the fault via
a trouble code system and a dash mounted indi-
cator light, marked either “SERVICE
ENGINE SOON” or “CHECK ENGINE”. The
light is mounted on the instrument panel and
has 2 functions:

1. It is used to inform the operator that a
problem has occurred and the vehicle should be
faken in for service as soon as reasonably possi-

e.
2. It is used by the technician to read out

stored trouble codes in order to localize malfunc-
tion areas during the diagnosis and repair
phases.

As a bulb and system check, the light will
come on with the ignition key in the ON posi-
tion and the engine not operating. When the
engine is started, the light will turn off. If the
light does not turn off, the self diagnostic
system has detected a problem in the system. If
the problem goes away, the light will go out, in
most cases after 10 second, but a trouble code
will be set in the ECM’s memory. :
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“F"” SERIES
2.5L (151CID) L4 RPO: LR8 V.L.N.CODE: R

COMPUTER SYSTEM IGNITION SYSTEM
[c1] Electronic Control Module (ECM) [6] Eiectronic Spark Timing Connector

[€F ALCL Connector EXHAUST GAS RECIRCULATION
[€3] “CHECK ENGINE" Light CONTROL SYSTEM

[cd System Power | 01] Exhaust Gas Recirculation Valve
[cs] System Ground

Fuse Panel FUEL VAPOR CONTROL SYSTEM
Computer Control Harness [08] vapor Canister

AIR/FUEL SYSTEM

Thro t t l e  Body Injection
{die Air Control

Fuel Pump RelayEM
E

TRANSMISSION CONVERTER CLUTCH
CONTROL SYSTEM

Trans. Conv. Clutch Connector2

Component location — 1982-84 2.5L TB!

SENSORS/SWITCHES

®
AO

EO
E®

Manitold Pressure Sensor

Exhaust Oxygen Sensor

Throttie Position Sensor

Coolant Sensor

Vehicte Speed Sensor

Fuel Pump Test Connector
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Mh Edo © bode
”F" ”  SERIES

28L(173CID)V6 RPO: LC1/LL1H.O. V.LN.CODE:1/L

COMPUTER SYSTEM TRANSMISSION CONVERTER  CLUTCH SEM - S/SWITCHES

[ €  Electronic Control Module (ECM) CONTROL SYSTEM ® Differential Pressure Sensor

AE
E R

ER ALCL Connector

“CHECK ENGINE"  Light
System Power
System Ground
Fuse Pane)

Lamp Driver

Computer Control Harness

A IR /FUEL  SYSTEM

[Ll
2

[+
I Mixture  Control

idle Speed Solenoid
Heated Grid EFE

= ]  Trans. Conv, Clutch Connector

IGNITION SYSTEM
[6] Electronic Spark Timing Connector ©

AIR INJECTION  SYSTEM © Coolant Sensor

®
®

Exhaus t  Oxygen Sensor

Thrott le Position Sensor

Air Injection Pump
{97 Air Control Solenoid Valve (Divert)

Air Switching Solenoid Valve
EXHAUST GAS RECIRCULATION

CONTROL SYSTEM
[31] Exhaust Gas Recirculation Valve

[32] Exhaust Gas Recirculstion Solenoid Valve
FUEL  VAPOR CONTROL  SYSTEM

(3 )  Canister Purge Solenoid Valve

From Fuel Tank

[05] Vapor Canister

Barometric Pressure Sensor

Vehicle Speed Sensor

Component location —1982-84 2.8L carburetor
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“F” SERIES
5.0L (306 CID). V8 RPO: LG4/L69 V...N. CODE: H/G

COMPUTER SYSTEM IGNITION SYSTEM SENSORS/SWITCHES
[€1) Electronic Control Module (ECM) [8] Electronic Spark Timing Connector ® Differential Pressure Sensor
[€3] ALCL Connector [7] Electronic Spark Control (ESC) LBS Only Exhaust Oxygen Sensor
[€3) “CHECK ENGINE” Light

Code Memory Power N AIR INJECTION SYSTEM © Throttle Position Sensor

[CB] System Ground Air Injection Pump © Coolant Sensor
EB] Fuse Panel [8] Air Control Solenoid Vaive ®

. , . Barometric Pressure SehsorComputer Control Harness Air Switching Solenoid Valve ® :

Engine Harness EXHAUST GAS RECIRCULATION Vehicle Speed Sensor
AIR/FUEL SYSTEM CONTROL SYSTEM ©)  ESC Sensor (Knock) LEY Only

EN Mixture Control mn]  Exhaust Gas Recirculation Valve ® Hood Louver Vacuum Switch
[Z] ide Speed Solenoid (17) Exhaust Gas Recirculation Solenoid Vaive

Throttle Kicker Control
z EFE Vo  FUEL VAPOR CONTROL SYSTEM

[4] A/C Ciutch Control 0s] i n l urge Valve
r y  Engine Fan Relay KL) spor Canister

TRANSMISSION CONVERTER CLUTCH
CONTROL SYSTEM

Trans. Conv. Clutch Connector

Component location — 1982-84 5.0L carburetor
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Aa

Ct Electronic Control Module (ECM)
ALCL diagnostic connector
“SERVICE ENGINE SOON” light
ECM power
ECM harness ground
Fuse panel
Fuel pump test (ALCL “G")8

a
a

e
Q

R

a recy

N1 Crankcase vent valve (PCV)
N9 Exhaust Gas Recirculation valve
N17 Fuel vapor canister

Component location— 1985-86 2.5L TBI

1 Fuel injector solenoid
2 Idle air control valve
3 Fuel pumprelay
5 Trans. Conv. Clutch connector
13 A/C compressor relay

© Exhaust Gas Recirculation valve

EMISSION CONTROLS 171
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a COMPUTER HARNESS [JconTroLLED DEViCEs  ‘O INFORMATION SENSORS
A Manifold differential pressure
8 Exhaust oxygen
C Throttle position
D Coolant temperature
F Vehicle speed
M P/N switch / neutral start
S Power steering switch
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ING
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J COMPUTER HARNESS O INFORMATION SENSORS
C1 Electronic Control Module (ECM)

[J CONTROLLED DEVICES
C2 ALCL diagnostic connector
C3 “SERVICE ENGINE SOON“ light
€S ECM harness ground
C6 Fuse panel
C8 Fuel pump test connector (ALCL"G")

1 Fuelinjector
2 idle air control motor
3 Fuel pump relay
5 Trans. Conv. Clutch connector
6a Remote ignition coil
8 Engine coolant fan relay

8 Exhaust oxygen
C Tivottle position
D Coolant temperature
F Vehicle speed
K Mass Air Flow
S$ Power steering pressure switch

Ce PumplECid fuse 9 Airinjection control valve (M.T.only) ~~ T Manifold Air Temparature
12 Exhaust Gas Recirculation solenoid U AX pressure fan switch

{NOT ECM CONNECTED De RY noid
N1 Crankcase vent (PCV) valve vapor r selena N

N4 Engine temp. switch(telitale) 17 Mass air flow sensor relay
N4 Engine temp. sensor(gage)
N6 Oil press. switch (telltale)
N7 Qil press. sensor (gage)
N8 Oil press. swich (fuel pump)
N10 Cold start fuel injection switch
N11 Cold start valve
N12 Deceleration Vaive
N13 Fan override switch

© Exhaust Gas Recirculation valve

LT gi

Component location —-1985-87 2.8L TPI
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CJ compuTER  HARNESS
C1 Electronic Control Module (ECM)
C2 ALCL diagnostic connector -

“SERVICE ENGINE SOON” light
ECM power
€CM harness ground (2)

C6 Fuse pane!
C7 “C.E.”" lamp driver
C10 M/C dwell connector

i... iNOT ECM CONNECTED
N1 Crankcase vent (PCV) valve
N2 Intake manifold warming (EFE)
N16 Fuel vapor canister valve
N17 Fuel vapor canister
N21 Engine fan relay

a
g

Q

Component location — 1985-87 5.0L carbureted

" I  ¥ PN A I e  KN

[J conTrOLLED DEVICES
1 Mixture control solenoid
2a Electric throttle kicker (idle solenoid)
5 Trans. Conv. Clutch connector
6 Electronic Spark Timing Connector
7 Electronic Spark Control module
9 Airinjection divert valve
10 Air injection switching valve
12 Exhaust Gas Recirc. solenoid (PWM)

© Exhaust Gas Recirculation valve

O INFORMATION SENSORS
A Differential Pressure (VAC)
B Exhaust oxygen
€ Throttle position
D Coolant temperature
E Barometric pressure
F Vehicle speed
J ESCknock

-

:
4
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3
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[ ]  comMPUTER HARNESS
C1 Electronic Control Module (ECM)
C2 ALCL diagnostic connector
C3 "SERVICE ENGINE SOON" light
C4 ECM power
C5 ECM harness ground
C6 Fuse panel
C8 Fuel pump test connector (ALCL “G")
€9 Fuel pump/ECM fuse

: "  NOT ECM CONNECTED
N1 Crankcase vent valve (PCV)

[J coNTROLLED DEVICES
1
2
3
S
7
8
9

Fuel injector
Idie air control  motor
Fuel pump relay
Trans. Converter Clutch connector
Electronic Spark Control module
Engine cooling fan relay
Air injection divert valve

10 Air injection switching valve
12 Exh. Gas Recirc. vacuum solenoid
15 Fuel vapor canister solenoid
16 MAF sensor power relay
17 MAF sensor burn-off relay

NS Engine temp. sensor (gage.overheat)
N7 Oil pressure sensor (gage)
NB Oil pressure switch (fuel pump)
N10 Cold start valve
N11 Cold start fuel injection switch

QO INFORMATION SENSORS
8 Exhaust oxygen
C Throttle position
D Coolant temperature
F Vehicle speed
J ESCknock
K Mass Air Flow
T Manifold Air Temperature
U A/Cpressure fan switch
W EGR temp. diagnostic switch

-

Component location — 1986 5.0L TPI
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a

a C21C8 C6

[0  COMPUTER HARNESS
C1 Electronic Control Module (ECM)
C2 ALDL diagnostic connector
C3 “SERVICE ENGINE SOON" light
C4 ECM power/fuel pump fuse
CS ECM harness ground

Fuse panel
Fuel pump test connector (ALDL"G")
MAF fuseg

e
s

N1 Crankcase vent valve (PCV)
N4 Engine temp. switch(telltale)
NS Engine temp. sensor (gage)
N6 Oil press. switch (telltale)
N7 Oil press. sensor (gage)
NB Oil press. swich {fuel pump)
N10 Cold start fuel injection switch
N11 Cold start valve
N12 Daceleration Valve (M/T only)
N13 Fan Override Switch

Component location — 1988-89 2.8L TPI

a la
PERN a B RJ

J cONTROLLED DEVICES
1 Fuel injector
2 Idle air control motor
3 fuel pump relay
S$ Trans. Conv. Clutch connector
6a Remote ignition coil
8 Engine coolant fan relay
9 Air control solenoid (M.T. only)
12 Exhaust Gas Recirculation solenoid
13 A/C compressor relay
15 Fuel vapor canister solenoid
17 Mass air flow sensor relay

© Exhaust Gas Recirculation valve

O INFORMATION SENSORS
8 Exhaust oxygen
C Throttle position
D Coolant temperature
Ff Vehicle speed Co
K Mass Air Flow ~$

S Power steering pressure switch
T Manifold Air Temperature
U AJC pressure fan switch
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UlcomputernarNEss ~~ [ ]  conTroLLeD Devices (0) INFORMATION SENSORS
C1 Electronic Control Module 1 Fuelinjectors A Manifold Absolute Pressure
€2 ALDL diagnostic connector 2 Idle air control motor B Exhaust oxygen
C3 “SERVICE ENGINE SOON” light 3 Fuel pump relay C Throttle position
C5 ECM harness grounds § Trans. Conv. Clutch connector 0 Coolant temperature
C6 Fuse panel 6 EST distributor F Vehicle speed
C8 Fuel pump test connector 6a Remote ignition coil J} ESCknock
€9 Fuel pump fuse & ECM power 7 Electronic Spark Control module MAT (on air cleaner)
C10 Set timing connector 9 Air injection port solenoid
vee rs  10 Air injection converter solenoid
: NOT ECM CONNECTED 12 Exh. Gas Recirc. vacuum solenoid
N1 Crankcase vent valve (PCV) 15 Fuel vapor canister solenoid
N4 P/S Switch Exhaust Gas Recirculation valveN8 Oil pressure switch

Component location — 1988-90 5.0L TBI
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[J comMPUTER HARNESS
€1 Electronic Control Module (ECM)
C2 ALDL diagnostic connector
C3 “SERVICE ENGINE SOON" light
C4 ECM power
CS ECM harness ground
C6 Fuse panel
CB Fuel pump test connector (ALDL "G")
C9 Fuel pump/ECM fuse

i... NOT ECM CONNECTED
N1 Crankcase vent valve (PCV)
NS Engine temp. sensor (gage overheat)
N? Oil pressure sensor (gage)
NB Oil pressure switch {fuel pump)
N10 Cold start valve
N11 Cold start fuel injection switch
N12 Secondary cooling fan
N13 Cooling fan temperature switch
N14 Secondary cooling fan relay

Component location —-1987-89 5.0L and 5.7L TPI

[J conTROLLED DEVICES
Fuel injector
Idle air control motor
Fuel pump relay
Trans. Converter Clutch connector
Electronic Spark Control module
Primary cooling fan relay
Air injection converter/divert solenoid

10 Air injection port solenoid
12 EGR vacuum solenoid
15 Fuel vapor canister solenoid
16 MAF sensor power relay
17 MAF sensor burn-off relay
18 Primary cooling fan

W
O

 0
0 

N
N

W
N

e

O INFORMATION SENSORS
B Exhaust oxygen
€ Thsottle position
D Coolant temperature
F Vehicle speed
J ESCknock
K Mass Air Flow
T Manifold Air Temperature
U A/C pressure tan switch
W EGR temp. diagnostic switch
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— ~

O COMPUTER HARNESS CJconTrOLLED DEVICES O INFORMATION SENSORS
1 Fuel injector 8 "xhaustoxygen{0,)

C1 Electronic Control Module (ECM) 2 idle air control motor (IAC) C : rottle position (TPS)
C2 ALDL diagnostic connector 3 Fuel pump relay -olant temperature
C3 “SERVICE ENGINE SOON” light 5 Trans. Converter Clutch connector (TCC | ghicle speed (VSS)
C4 ECM power 6 Comp. Controlled Coil ignition(C1) G Camshaft position (C')
C5 ECM harness ground 7 Electronic Spark Control module (ESC) H Crkshft pos. Reference/RPM ( *
C6 Fuse panel 12 Exh. Gas Redirc. vacuum solenoid J ESC knock sensor
CB Fuel pump test connector 13 A/C compressor relay ;

pume 15 Fuel vapor canister solenoid " —

i... NOT ECM CONNECTED \Wastegate solenoid
N1 Crankcase vent valve (PCV) Exhaust Gas Recirculation valve
N2 inner Cooler 17 Delay Relay (Coolant Fan)

18 HiSpeed Relay (Coolant Fan)N3 Turbo Charger -9 19 Lo Speed Relay (Coolant Fan)

-

Component location — 1989 3.8L Turbo SFI
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[J  COMPUTER HARNESS [7 conNTROLLED DEVICES OO INFORMATION SENSORS
C1 Electronic Control Module (ECM) 1 Fuelinjector

Q ALDLdiagnostic connector 2 dle air control motor
C3 “SERVICE ENGINE SOON” light 3 Fuel pump relay

C4 ECM power/tuel pump fuse § Trans. Conv. Clutch connector
CG ECM harness ground 6a Remote ignition coil
6 Fusepanel 8 Engine coolant fan relay
C8 Fuel pump test connector (ALDL"G") 9 Air control solenoid {M.T. only}

NOT ECM CONNECTED 12 Exhaust Gas Recirculation valve
13 A/C compressor relay
15 Fuel vapor canister solenoid_..i Crankcase vent valve (PCV)

N4 Engine temp. switch (telltale)
N5 Engine temp. sensor (gage)
NG Oil press. switch (telltale)
N7 Oil press. sensor (gage)
N8 Oil press. swich (fuel pump)
N10 Cold start fuel injection switch
N11 Cold start valve
N12 Deceleration Valve (M/T only)
N13 Fan Override Switch

Component location—1990 3.1L TPi
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8 Exhaustoxygen sensor
€ Throttle position sensor
D Coolant Temperature sensor
F Vehicle speed sensor
K Manifold absolute pressure sensor
$ Power steering pressure switch
T Manifold Air Temperature sensor
U A/C pressure fan switch
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[1COMPUTER HARNESS [| CONTROLLED DEVICES Q INFORMATION SENSORS
C1 Electronic Control Module (ECM) 1 Fuel injector A Manifold absolute pressure
C2 ALOL diagnostic connector 2 idle air control motor 8 Exhaust oxygen
C3 “SERVICE ENGINE SOON” light 3 Fuel pumprelay C Throttle position
C5 ECM harness grounds 5 Torque converter clutch connector DO Coolant temperature
C6 Fuse panel 6 EST distributor f Vehicle speed (buffer)
C7 Battery junction block 6a Remote ignition coil G MAT (in air cleaner)
C8 Fuel pump test connector 7 Electronic spark control module J ESCknock
C9 Fuel pump/ECM fuse 9 AIR port solenoid S Power steering pressure switch
C10 Set timing connector 10 AIR converter solenoid -

12 EGR solenoid
i uNOT ECM CONNECTED 15 Fuel vapor canister solenoid
N1 Crankcase vent valve (PCV) 17 Fuel vapor canister

N8 Oil pressure switch Exhaust Gas Recirculation valve

Component location --1990 5.0L TBI
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O computer  HARNESS  [  conTrOLLED DEVICES © INFORMATION SENSORS
C1 Electronic Control Module (ECM) 1 Fuel injector A Manifold Absolute Pressure
€2 ALDL diagnostic connector 2 idle air control motor 8 Exhaust oxygen
C3 "SERVICE ENGINE SOON light 3 Fuel pump relay C Throttle position

CA Power Feed Connectors S Torque converter clutch connector DO Coolant temperature
C5 ECM harness grounds A . .
C6 Fuse panel 8 Primary cooling fan relay F Vehicle speed (buffer)
CB Fuel pump test connector 9 AIR port solenoid G Manifold air temperature
C9 Fuel pump/ECM fuse 10 AIR converter solenoid J ESCknock sensor
C10 Set timing connector 12 EGR solenoid U Fan control switch (A/C Pressure)

es  14 Fuel vapor canister
© NOT ECM CONNECTED 15 Fuel vapor canister solenoid

N1 Crankcase vent valve (PCV) 18 Primary cooling fan
NS Engine temp. sensor (gage overheat)
N7 Oil pressure sensor (gage) and

switch (fuel pump)
N12 Secondary cooling fan
N13 Cooling fan temperature switch
N14 Secondary cooling fan relay
N17 Fuel Vapor Canistor

Component location— 1990 5.0L and 5.7L TPI
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intermittent or Hard Trouble Codes

An intermittent code is one which does not
reset itself and is not present when initiating
the trouble codes. It is often be caused by a
loose connection which, with vehicle move-
ment, can possibly cure its self but intermit-
tently reappear. A hard code is an operational
malfunction which remains in the ECM
memory and will be presented when calling for
the trouble code display.

The Electronic Control Module (ECM) is ac-
tually a computer. It uses numerous sensors to
look at many engine operating conditions. It
has been programmed to know what certain
sensor readings should be under most all oper-
ating conditions and if the sensor readings are
not what the ECM thinks it should be, the
ECM will turn on the “SERVICE ENGINE
SOON” or “CHECK ENGINE” indicator light
and will store a trouble code in its memory.
When called up, the trouble code directs the
technician to examine a particular circuit in
order to locate and repair the trouble code set-
ting defect.

Assembly Line Communication Link (ALCL)
In order to access the ECM to provide the

trouble codes stored in its memory, the Assem-
bly Line Communication Link (also known as
the Assembly Line Diagnostic Link or ALDL) is
used.

NOTE: This connector is utilized at the as-
sembly plant to insure the engine is operat-
ingproperly before the vehicle is shipped.
Terminal B of the diagnostic connector is the

diagnostic terminal and it can be connected to
terminal A, or ground, to enter the diagnostic
mode, or the field service mode on fuel injection
models.

ENTERING DIAGNOSTIC MODE
If the diagnostic terminal is grounded with

the ignition in the ON position and the engine
stopped, the system will enter the diagnostic
mode. In this mode, the ECM will accomplish
the following:

1. The ECM will display a Code 12 by flash-
ing the “SERVICE ENGINE SOON” or
“CHECK ENGINE” light, which indicates the
system is working. A Code 12 consists of one
flash, followed by a short pause, then 2 flashes
in quick succession.

a. This code will be flashed 3 times. If no
other codes are stored, Code 12 will continue
to flash until the diagnostic terminal is dis-
connected from the ground circuit.

~~ b. On a carbureted engine, the engine
* -  should not be started with the diagnostic ter-

minal grounded, because it may continue to

- )

flash a Code 12 with the engine running.
Also, if the test terminal is grounded after
the engine is running any stored codes will
flash, but Code 12 will flash only if there is a
problem with the distributor reference
signal.

¢. On fuel injected engines, codes can
only be obtained with the engine stopped.
Grounding the diagnostic terminal with the
engine running activates the Field Service
Mode.
2. The ECM will display any stored codes

by flashing the “SERVICE ENGINE SOON”
or “CHECK ENGINE” light. Each code will be
flashed 3 times, then Code 12 will be flashed
again.

‘a. On carbureted engines, if a trouble
code is displayed, the memory is cleared,
then the engine is operated to see if the code
is a hard or intermittent failure.

b. If the code represents a hard failure, a
diagnostic code chart is used to locate the
area of the failure.

c. If an intermittent failure is deter-
mined, the problem circuits can be examined
physically for reasons of failure.

d. On fuel injected engines, if a trouble
code is displayed, a diagnostic code chart is
used to locate the area of failure.
3. The ECM will energize all controlled

relays and solenoids that are involved in the cur-
rent engine operation.

a. On carbureted engines, the ISC motor,
if equipped, will move back and forth and the
mixture control solenoid will be pulsed for 25
seconds or until the engine is started, which
ever occurs first.

b. On fuel injected engines, the IAC valve
is moved back and forth or is fully extended,
depending upon the engine family.

Field Service Mode

FUEL INJECTION MODELS

If the diagnostic terminal is grounded with
the engine operating, the system will enter the
Field Service Mode. In this mode, the “SERV-
ICE ENGINE SOON” or “CHECK ENGINE”
indicator light will show whether the system is
in open or closed loop operation.

When in the open loop mode, the indicator
light will flash 21/2 times per second.

When in the closed loop mode, the indicator
light will flash once every second. Also, in
closed loop, the light will stay out most of the
time if the system is too lean. The light will stay
on most of the time is the system is too rich. In
either case, the Field Service Mode Check,
which is part of the diagnostic circuit check,
will direct the technician to the fault area.
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While in the Field Service Mode, the ECM
will be in the following mode:

1. The distributor will have a fixed spark ad-
vance.

2. New trouble codes cannot be stored in
the ECM.

3. The closed loop timer is bypassed.
Clearing the Trouble Codes

When the ECM sets a trouble code, the “SER-
VICE ENGINE SOON” or “CHECK
ENGINE” light will be illuminated and a
trouble code will be stored in the ECM’s
memory. If the problem is intermittent, the
light will go out after 10 seconds when the fault
goes away, however, the trouble code will stay
in the ECM memory until the battery voltage
to the ECM is removed. Removing the battery
voltage for 10 seconds will clear all stored
trouble codes.

To prevent damage to the ECM, the ignition
key must be in the OFF position when discon-
necting or reconnecting the power to the ECM
through the battery cable, ECM pigtail, ECM
fuse, jumper cables, etc.

NOTE: Ifpossible, clear codes by disconnect-
ing the pigtail or ECM fuse. Disconnecting
the negative battery cable will clear the
memory from other on-board computers sys-
tems, such as pre-set radio, seat control, etc.
All trouble codes should be cleared after re-

pairs have been accomplished. In some cases,
such as through a diagnostic routine, the codes
may have to be cleared first to allow the ECM
to set a trouble code during the test, should a
malfunction be present.

NOTE: The ECM has a learning ability to
perform after the battery power has been dis-
connected to it. A change may be noted in the
vehicle's performance. To teach the vehicle,
make sure the engine is at normal operating
temperature and drive it at part throttle, at
moderate acceleration and idle conditions,
until normalperformance returns.

ALDL Scan Tools
The ALDL connector, located under the

dash, has a variety of information available on
terminals E and M (dependingupon the engine
used). There are several tools on the market,
called Scan units for reading the available in-
formation.
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The use of the Scan tools do not make the
diagnostics unnecessary. They do not tell ex-
actly where a problem is in a given circuit. How-
ever, with an understanding of what each posi-
tion on the instrument measures and the knowl-
edge of the circuit involved, the tool can be very
useful in getting information which could be
more time consuming to get with outer test
equipment. It must be emphasized that each
type scanner instrument must be used in accor-
dance with the manufacturers instructions.

If a problem seems to be related to certain
parameters, they can be checked with the Scan
tool while driving the vehicles. I f  there does not
seem to be any correlation between the prob-
lem and any specific circuit, the Scan tool can
be checked on each position, watching for a
period of time to see if there is any change in
the readings that indicate intermittent opera-
tions.

Trouble Codes
The Diagnostic Trouble Code chart contains

all the trouble codes for all Firebird models
from 1982-90. |

The chart is labeled with the engine (in
liters) and the engine VIN designation at the
top of the chart. Along the side of the chart are
the trouble codes and the abbreviated function.
Within the chart are all the applicable body
series letter designation. I f  a particular code ap-
plies the all the body series that is equipped
with the listed engine, then the word “ALL”
will appear in block.

The abbreviation for the chart functions are
as follows: :

A/C— A i r  Conditioning
CTS — Coolant Temperature Sensor
ECM — Electronic Control Module
EGR— Exhaust Gas Recirculation
ESC — Electronic Spark Control
EST — Electronic Spark Timing
IAC —Idle Air Control
M/C SOL— Mixture Control Solenoid
MAF —Mass Air Flow sensor
MAP — Manifold Absolute Pressure
MAT— Manifold Air Temperature sensor
TCC — Torque Converter Clutch
TPS — Throttle Position Sensor
VAC — Vacuum
VATS —Vehicle Anti-Theft System
VSS —Vehicle Speed Sensor
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DIAGNOSTIC TROUBLE CODES
Engine (VIN)

4-2.5L 6-2.8L 6-2.8L 6-3.1L 6-3.8L 8-5.0L 8-5.0L 8-5.0L 8-5.0L 8-5.7L
Trouble Codes 2 @1 6 @ OO (EF (FF) (@ (HH (8)
12—Speed reference pulse X®@ X® X® XO X® X® XO XO Xo XO
13—0xygen sensor X X X X X X X X X X
14—CTS (Temp HI) X X X X X X X X X X
15—CTS (Temp LO) X X X X X X X X X
16—System volts HI :

21—TPS (Volts HI) X X X X X X X X X X
22—TPS (Volts LO) X X X X X X X
23—MAT (Temp LO) X X X X X X
23—M/C solenoid

(open or ground) X X X
24—VSS X X X X X X X X X X
24B—Park/neutral switch
25—MAT (Temp HI) X X X X X X
26—Quad-driver
27/28—Gear switch
28/29—Gear switch
31—Park/neutral switch
31—Wastegate overboost : X
31—Canister purge (Volts HI) |

32—EGR failure Xo X X X X X Xo Xo X
33—MAP (Volts HI/Vac LO) X X X X
33—MAF (gm/sec Hl) X X X
34—MAP (Volts LO/Vac HI) X Xo X X X X® Xo
34—MAF (gm/sec HI) X X X
35—Idle speed error X
35—IAC X
36—Close throttle air flow HI )

36—MAF burn-off X X
38—Brake switch
39—T1CC
41—1 X reference X X X:
41—Cylinder select error/

MEM-CAL X X X X
41—Cam sensor X
42—EST X X X X X X X X X X
43—ESC X X X X X X X X
44—0xygen sensor (lean) X X X X X X X X X X
45—0xygen sensor (rich) X X X X X X XX  X X
46—Power steering press switch
46—VATS X X X
48—Misfire diagnosis
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DIAGNOSTIC TROUBLE CODES
Engine (VIN)

4-2.5L 6-2.8L 6-2.8L 6-3.1L 6-3.8L 8-5.0L 8-5.0L 8-5.0L 8-5.0L 8-5.7L
Trouble Codes @2 (1) (9) Mm @ (() (F) @ (H (8)
51—PROM or MEM-CAL error X X X X X X X X X X
52—CALPAK error X X X X X
53—System overvoltage X X Xo X X
53—EGR (Improper VAC) X® X X
54—Fuel pump (Volts LO) X X X X X
54—M/C solenoid (Volts HI) X X X
55—ECM error X X X
61—Degraded oxygen sensor X
62—Trans. gear switch
63—MAP (Volts HI/Vac LO)
63—EGR flow check
64—MAP (Volts LO/Vac HI)
64—EGR flow check
65—Fuel injector (LO amps)
65—EGR flow check
66—A/C press switch
X = code applies
Notes:
@ Carbureted, baro sensor
@ Carbureted, differential pressure sensor
@ 1990 TBI code 53 is VATS circuit
@® 1989 3.8L turbo code 53 is ECM error
® Code 12 will flash three times. If no other codes are stored, code 12 will continue to flash until the diagnostic terminal is discon-

nected. Refer to text for more information.
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1983 8-5.0L (VIN H) with 2-BBL carb, manual and
automatic trans.
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1888-90 8-5.0L engine (VIN E) with auto trans.
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CARBURETED FUEL SYSTEM

Mechanical Fuel Pump
The fuel pump is a single action AC dia-

phragm type. All fuel pumps used on V6 and V8
engines are of the diaphragm type and because
of the design are serviced by replacement only.
No adjustments or repairs are possible. The
fuel pump is mounted on the right front (V6)
and left front (V8) of the engine.

The fuel pumps are also equipped with vapor
return lines for purposes of emission control
and to reduce vapor lock. All pumps are oper-

Fuel System
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ated by an eccentric on the camshaft. On V6
and V8 engines, a pushrod between the cam-
shaft eccentric and the fuel pump operates the
pump rocker arm.

TESTING THE FUEL PUMP
To determine if the pump is in good condi-

tion, tests for both volume and pressure should
be performed. The tests are made with the
pump installed, and the engine at normal oper-
ating temperature and idle speed. Never re-
place a fuel pump without first performing
these simple tests.

Be sure that the fuel filter has been changed

Troubleshooting Basic Fuel System Problems
Problem Cause Solution

Engine cranks, but won't start (or is « Empty fuel tank + Check for fuel in tank
hard to start) when cold + Incorrect starting procedure + Follow correct procedure

« Defective fuel pump
+ No fuel in carburetor
+ Clogged fuel filter

+ Check pump output
+ Check for fuel in the carburetor
+ Replace fuel filter

+ Engine flooded + Wait 15 minutes; try again
+ Defective choke + Check choke plate

Engine cranks, but is ha rdto start + Defective choke + Check choke plate
(or does not start) when hot—
(presence of fuel is assumed)

Rough idle or engine runs rough + Dirt or moisture in fuel + Replace fuel filter
+ Clogged air filter + Replace air filter
+ Faulty fuel pump « Check fuel pump output

Engine stalls or hesitates on acceler- + Dirt or moisture in the fuel + Replace fuel filter
ation + Dirty carburetor + Clean the carburetor

+ Defective fuel pump « Check fuel pump output
+ Incorrect float level, defective + Check carburetor

accelerator pump

Poor mileage + Clogged air filter + Replace air filter
ges » Dirty carburetor + Clean carburetor

+ Defective choke, faulty carburetor ~~ + Check carburetor
adjustment

Engine is flooded (won't start + Improperly adjusted choke or + Wait 15 minutes and try again,
accompanied by smell of raw fuel) carburetor without pumping gas pedal

+ if it won't start, check carburetor
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TIGHTEN TO
20 Nem (15 FT. LBS.)

V8 fuel pump

4 Nm (36 IN. LBS)

TIGHTEN TO 37 Nem (27 FT. LBS)
Vé fuel pump

at the specified interval. If in doubt, install a
new filter first.

Pressure Test

1. Disconnect the fuel line at the carburetor
and connect a fuel pump pressure gauge. Fill
the carburetor float bowl with gasoline.

2. Start the engine and check the pressure
with the engine at idle. If the pump has a vapor
return hose, squeeze it off so that an accurate
reading can be obtained. Pressure should be
5.5-6.5 psi.
3 .  If the pressure is incorrect, replace the
pump. If it is ok, go on to the volume test.
Volume Test

1. Disconnect the pressure gauge. Run the
fuel line into a graduated container.

2. Run the engine at idle until one pint of
gasoline has been pumped. One pint should be
delivered in 30 seconds or less. There is nor-
mally enough fuel in the carburetor float bowl
to perform this test, but refill it if necessary.

3. If the delivery rate is below the mini-
mum, check the lines for restrictions or leaks,

. then replace the pump.

REMOVAL AND INSTALLATION
NOTE: When you connect the fuel pump
outlet filling, always use 2 wrenches to avoid
damaging the pump.
1. Disconnect the fuel intake and outlet

lines at the pump and plug the pump intake
line.

2. Remove the two pump mounting bolts
and lock washers; remove the pump and its
gasket.

3. If the rocker arm pushrod is to be re-
moved from V8, remove the two adapter bolts
and lock washers and remove the adapter and
its gasket.

4. Install the fuel pump with a new gasket
reversing the removal procedure. Coat the
mating surfaces with sealer.

5. Connect the fuel lines and check for
leaks.

Carburetors
The V6 engine is equipped with the

Rochester E2SE carburetor, V8 engines use
the E4ME and E4MC. These carburetors are of
the downdraft design used in conjunction with
the CCC system of fuel control. They have spe-
cial design features for optimum air/fuel mix-
ture control during all ranges of engine opera-
tion.

MODEL IDENTIFICATION
General Motors Rochester carburetors are

identified by their model code. The first
number indicates the number of barrels, while

ASSEM.
~ PLANT CODE

MODEL NO. ~ VER

— DAY OF YEAR

The carburetor identification number is stamped on
the float bowl

one of the last letters indicates the type of
choke used. These are V for the manifold
mounted choke coil, C for the choke coil
mounted in the carburetor body, and E for elec-
tric choke, also mounted on the carburetor.
Model codes ending in A indicate an altitude-
compensating carburetor.

OVERHAUL
NOTE: Because of their intricate nature
E2SE, E4ME and E4MC carburetors should
be serviced only by a qualified mechanic,

4
.

1



Efficient carburetion depends greatly on care-
ful cleaning and inspection during overhaul,
since dirt, gum, water, or varnish in or on the
carburetor parts are often responsible for poor
performance.

Overhaul your carburetor in a clean, dust-
free area. Carefully disassemble the carburetor,
referring often to the exploded views and direc-
tions packaged with the rebuilding kit. Keep all
similar and look-alike parts segregated during
disassembly and cleaning to avoid accidental in-
terchange during assembly. Make a note of all
jet sizes.

When the carburetor is disassembled, wash
all parts (except diaphragms, electric choke
units, pump plunger, and any other plastic,
leather, fiber, or rubber parts) in clean carbure-
tor solvent. Do not leave parts in the solvent
any longer than is necessary to sufficiently
loosen the deposits. Excessive cleaning may
remove the special finish from the float bowl
and choke valve bodies, leaving these parts
unfit for service. Rinse all parts in clean solvent
and blow them dry with compressed air or
allow them to air dry. Wipe clean all cork, plas-
tic, leather, and fiber parts with a clean, lint-
free cloth.

Blow out all passages and jets with com-
pressed air and be sure that there are no re-
strictions or blockages. Never use wire or simi-
lar tools to clean jets, fuel passages, or air
bleeds. Clean all jets and valves separately to
avoid accidental interchange.

Check all parts for wear or damage. If wear
or damage is found, replace the defective parts.
Especially check the following:

1. Check the float needle and seat for wear.
If wear is found, replace the complete assem-
bly.

2. Check the float hinge pin for wear and
the float(s) for dents or distortion. Replace the
float if fuel has leaked into it.

3. Check the throttle and choke shaft bores
for wear or an out-of-round condition. Damage
or wear to the throttle arm, shaft, or shaft bore
will often require replacement of the throttle
body. These parts require a close tolerance of
fit; wear may allow air leakage, which could
affect starting and idling.

NOTE: Throttle shafts and bushings are not
included in overhaul kits. They can be pur-
chases separately.
4. Inspect the idle mixture adjusting nee-

dles for burrs or grooves. Any such condition
requires replacement of the needle, since you
will not be able to obtain a satisfactory idle.

5. Test the accelerator pump check valves.
They should pass air one way but not the other.
Test for proper seating by blowing and sucking
on the valve. Replace the valve check ball and
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spring as necessary. If the valve is satisfactory,
wash the valve parts again to remove breath
moisture.

6. Check the bowl cover for warped sur-
faces with a straightedge.

7. Closely inspect the accelerator pump
plunger for wear and damage, replacing as nec-
essary.

8. After the carburetor is assembled, check
the choke valve for freedom of operation.

Carburetor overhaul kits are recommended
for each overhaul. These kits contain all gas-
kets and new parts to replace those which dete-
riorate most rapidly. Failure to replace all parts
supplied with the kit (especially gaskets) can
result in poor performance later.

Some carburetor manufacturers supply over-
haul kits for three basic types: minor repair;
major repair; and gasket kits. Basically, they
contain the following:

Minor Repair Kits:
o All gaskets
* Float needle valve
+ All diagrams
+ Spring for the pump diaphragm
Major Repair Kits:
+ All jets and gaskets
o All diaphragms
+ Float needle valve
+ Pump ball valve
* Float
» Complete intermediate rod
+ Intermediate pump lever
» Some cover hold-down screws and washers
Gasket Kits:
» All gaskets
After cleaning and checking all components,

reassemble the carburetor, using new parts
and referring to the exploded view. When reas-
sembling, make sure that all screws and jets
are tight in their seats, but do not over-tighten
as the tips will be distorted. Tighten all screws
gradually, in rotation. Do not tighten needle
valves into their seats; uneven jetting will
result. Always use new gaskets. Be sure to
adjust the float level when reassembling.

PRELIMINARY CHECKS
The following should be observed before at-

tempting any adjustments.
1. Thoroughly warm the engine. If the

engine is cold, be sure that it reaches operating
temperature.

2. Check the torque of all carburetor mount-
ing nuts and assembly screws. Also check the
intake manifold-to-cylinder head bolts. If air is
leaking at any of these points, any attempts at
adjustment will inevitably lead to frustration.

3. Check the manifold heat control valve (if
used) to be sure that it is free.
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NOT ALL PARTS APPEAR
ON ALL MODELS

E2SE 2 BBL carburetor — exploded view



1.
17.
18.
19.
20.
21.
22.
23.
24.
25.
28.
27.
3a.
33.
34.
38.
36.
38.

AIR HORN PARTS

AIR HORN ASSEMBLY
SCREW-VENT STACK ATTACHING
VENT STACK
ECREW ASSEMBLY-M/C SOLENOID ATTACHING
MIXTURE CONTROL (M/C) SOLENOID
GASKET-SOLENOID TO AIR HORN
RETAINER-M/C SOLENOID SEAL
SEAL-SOLENOID TO FLOAT BOWL
SPACER-M/C SOLENOID
SCREW ASSEMBLY-AIR HORN TO FLOAT BOWL {LARGE)
SCREW ASSEMBLY-AIR HORN TO FLOAT BOWL (SHORT)
SCREW ASSEMBLY-AIR HORN TO FLOAT BOWL (LONG)
PLUNGER-TPS ACTUATOR
RETAINER-TPS PLUNGER SEAL
SEAL-THROTTLE POSITION SENSOR (TPS) PLUNGER
RETAINER-PUMP STEM SEAL
SEAL-PUMP STEM
GASKET-AIR HORN TO FLOAT BOWL

CHOKE PARTS

HOSE-PRIMARY SIDE VACUUM BREAK
SCREW-PRIMARY SIDE VACUUM BREAK ATTACHING

3A SCREW ASSEMBLY-PRIMARY SIDE VACUUM BREAK

4,
ATTACHING
VACUUM BREAK ASSEMBLY-PRIMARY SIDE

4A LINK-PRIMARY SIDE VACUUM BREAK
4B BUSHING-PRIMARY SIDE VACUUM BREAK LINK
4C RETAINER-PRIMARY SIDE VACUUM BREAK LINK
8.
6.
7.

1m".
12.

LINK-AIR VALVE
RETAINER-AIR VALVE LINK
BUSHING-AIR VALVE LINK
SCREW-SECONDARY SIDE VACUUM BREAK ATTACHING
VACUUM BREAK ASSEMBLY-SECONDARY SIDE

12A LINK-SECONDARY SIDE VACUUM BREAK
128 BUSHING-SECONDARY SIDE VACUUM BREAK LINK
12C RETAINER-SECONDARY SIDE VACUUM BREAK LINK
18.
16.
29.
30.
31.
57.
58.
59.
60.
81.
62.

63.
84.

RETAINER- INTERMEDIATE CHOKE SHAFT LINK
BUSHING-INTERMEDIATE CHOKE SHAFT LINK
RETAINER-FAST IDLE CAM LINK
BUSHING-FAST IDLE CAM LINK
LINK-FAST IDLE CAM
RIVET-CHOKE COVER ATTACHING
RETAINER-CHOKE COVER
ELECTRIC CHOKE COVER & STAT ASSEMBLY
SCREW-CHOKE STAT LEVER ATTACHING
LEVER-CHOKE STAT
INTERMEDIATE CHOKE SHAFT, LEVER, AND LINK
ASSEMBLY
SCREW ASSEMBLY-CHOKE HOUSING ATTACHING
CHOKE HOUSING

FUEL SYSTEM 195

FLOAT BOWL PARTS

14. LEVER-PUMP
28. CAM-FAST IDLE
37. FLOAT BOWL ASSEMBLY
39. PUMP ASSEMBLY
40. SPRING-PUMP RETURN
41. SENSOR-THROTTLE POSITION (TPS)
42. SPRING-TPS ADJUSTING
43. INSERT-FLOAT BOWL-UPPER
44. HINGE PIN-FLOAT
45. FLOAT & LEVER ASSEMBLY
46. SPRING-FLOAT STABILIZING
47. INSERT-FLOAT BOWL-LOWER
48. NEEDLE & SEAT ASSEMBLY (A-FLOAT NEEDLE, B-FLOAT

NEEDLE PULL CLIP, C-FLOAT NEEDLE SEAT, D-FLOAT
NEEDLE SEAT GASKET)

49. JET & LEAN MIXTURE NEEDLE ASSEMBLY
60. GUIDE-PUMP DISCHARGE SPRING °
51. SPRING-PUMP DISCHARGE
52. BALL-PUMP DISCHARGE
53. NUT-FUEL INLET
54. GASKET-FUEL INLET NUT
65. FILTER-FUEL INLET
56. SPRING-FUEL FILTER
67. GASKET-THROTTLE BODY TO FLOAT BOWL

THROTTLE BODY PARTS

13. RETAINER-PUMP LINK
65. THROTTLE BODY ASSEMBLY
86. SCREW ASSEMBLY-THROTTLE BODY TO FLOAT BOWL
68. LINK-PUMP
69. IDLE MIXTURE NEEDLE
70. SPRING-IDLE MIXTURE NEEDLE
71. SCREW-THROTTLE STOP
72. SPRING-THROTTLE STOP SCREW
73. SCREW-FAST IDLE
74. RETAINER-FAST IDLE SCREW

IDLE SPEED CONTROL DEVICES

8. RETAINER-IDLE SOLENOID NUT
9. NUT-IDLE STOP SOLENOID

10. SOLENOID-IDLE STOP
10A ACTUATOR-THROTTLE LEVER
108 RETAINER-THROTTLE LEVER ACTUATOR NUT
10C NUT-THROTTLE LEVER ACTUATOR
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HOT AIR
CHOKE

MODELS

NOT ALL PARTS APPEAR ON ALL MODELS

E4AME and E4AMC 4 BBL carburetor — exploded view
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AIR HORN PARTS

Part Name {Not all parts appear on s l  models.)

Alr Horn Assembly
Gasket - Air Horn
Lever - Pump Actusting {Not Remcavable)
Roll Pin - Pump Lever Hinge
Screw - Air Horn, Long (2)
Screw - Air Horn, Short
Screw - Air Horn, Countersunk (2)
Gasket - Solenoid Connector to Air Horn
Metering Rod - Secondary (2)
Holder - Secondary Metering Rod
Screw - Secondary Metering Rod Holder
Baffle - Secondary Air
Valve - Idle Air Bleed
Cover - idle Air Bleed Valve
“ 0  Ring (Thick) - Idle Air Bleed Valve
“0” Ring (Thin) - Idle Air Bleed Valve
Plunger - Throttle Position Sensor (TPS) Actuator
Seal - TPS Plunger
Retainer - TPS Seal
Screw - TPS Adjusting
Plug - TPS Adjusting Screw
Seal - Pump Plunger
Retainer - Pump Seal
Screw - Solenoid Plunger Stop (Rich Stop)
Spring - Rich Authority Adjusting
Solenoid Plunger Stop Screw (Rich Stop)
Plug - Solenoid Adjusting Screw (Lean Mixture)

CHOKE PARTS

Part Name {Not all parts appear on all models.)

Vacuum Break & Bracket Assembly - Primary (Front)
Screw - Vacuum Break Attaching (2)
Hose - Vacuum Break
Rod - Air Vaive
Lever - Choke (Upper)
Screw - Choke Lever
Rod - Choke
Lever - intermediate Choke {Lower)
Seal - In termediate  Choke  Shaft
Lever - Secondary Throttle Lockout
tink - Secondary Vacuum Break (Rear)
Intermediate Choke Shaft & Lever Assembly
Cam - Fast Idle
Seal - Choke Housing to Bowl (Hot Air Choke)
Choke Housing
Screw - Choke Housing to Bowl
Seal - Intermediate Choke Shaft {Hot Air Choke)
Lever - Choke Coil
Screw - Choke Coil Lever
Gasket - Stat Cover {Hot Air Choke)
Stat Cover & Coil Assembly (Hot Air Choke)
Stat Cover & Coil Assembly - Electric Choke
Kit - Choke Cover Retainer (A - Rivet, B - Retainer)
Vacuum Break & Bracket Assembly - Secondary
{Rear)
Screw - Vacuum Break Attaching (2)
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FLOAT BOWL PARTS

Part Name (Not all parts appear on ail models.}

Flost Bowl Assembly
Primary Metering Jot Assembly
Ball - Pump Discharge
Retainer - Pump Discharge Ball
Baffle - Pump Well
Needle & Seat Assembly (A - Float Needle, B - Pull
Chip, C - Neadie Seat, D - Sest Gasket)
Float & Lever Assembly
Hinge Pin - Float Assembly
Rod - Primary Metering
Spring - Primary Meting Rod (2)
Insert - Float Bow!
Insert - Aneroid Cavity
Screw - Solenoid Connector Attaching -

Mixture Control (M/C) Solenoid & Plunger Assembly
Spring - SOlenoid Tension
Screw - Solenoid Adjusting (Lean Mixture)
Spring - Solenoid Adjusting Screw
Spring - Pump Return
Pump Assembly
Link - Pump
Baffle - Secondary Bores
Throttle Position Sensor (TPS)
Spring - TPS Tension
Filter Nut - Fuel Inlet
Gasket - Filter Nut
Filter - Fue! Inlet
Spring, Fuel Filter
Screw - Idle Stop
Spring - die Stop Screw
tdie Stop Solenoid & Bracket Assembly
Bracket - Throttle Return Spring
idie Load Compensator & Bracket Assembly
idle Speed Control  & Bracket Assembly
Screw - Bracket Attaching

THROTTLE BODY PARTS

Part Name (Not all parts appear on all models.)

. Throttle Body Assembly

. Gasket - Throttle Body

. Screw - Throttle Body

. idle Mixture Needle & Spring Assembly

. Screw - Fast Idle Adjusting
Spring - Fast Idle Screw
Tee - Vacuum Hose

91. Gasket - Flange
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4. Check and adjust the choke as necessary.
5. Adjust the idle speed and mixture. If the

mixture screws are capped, don’t adjust them
unless all other causes of rough idle have been
eliminated. If any adjustments are performed
that might possibly change the idle speed or mix-
ture, adjust the idle and mixture again when
you are finished.

Before you make any carburetor adjustments
make sure that the engine is in tune. Many prob-
lems which are thought to be carburetor re-
lated can be traced to an engine which is simply
out-of-tune. Any trouble in these areas will
have symptoms like those of carburetor prob-
lems.

Rochester E2SE
REMOVAL AND INSTALLATION

1. Remove the aid cleaner and gasket.
" 2. Disconnect the fuel tube and the vacuum
nes.

3. Disconnect the electrical connectors.
4. Disconnect the accelerator linkage.
5. Disconnect the downshift cable, if

equipped with an automatic transmission.
6. I f  equipped, disconnect the cruise control

7. Remove the carburetor attaching bolts.
8. Remove the carburetor and the EFE

heater, if equipped.
To install:
1. Install the gaskets, carburetor and attach-

ing pols. Torque the bolts to 13 ft. Ibs. (18
m).

2. If equipped, connect the cruise control
linkage.

3. Connect the downshift cable, if equipped
with an automatic transmission.

to gain access to lock screw
2. Loosen lock screw using %;, in. hex wrench
3. Turn tension-adjusting screw clockwise until

air valve opens slightly. Turn adjusting screw
counterclockwise until air valve just closes.
Continue counterclockwise specified number
of turns

4. Tighten lock screw
5. Apply lithium base grease to lubricate pin and

spring contact area
Air Valve Spring Adjustment — E2SE

4. Connect the accelerator linkage.
5. Connect the electrical connectors.

in  6. Connect the fuel tube and the vacuum
es.
7. Install the aid cleaner and gasket.

ADJUSTMENTS

Throttle Linkage Adjustment
No adjustment of the throttle cable can be

made. .

1 .  lriveted, drill out and remove rivets.
Remove choke cover and coil assembly

2. Place fast idle screw on high step of fast idle cam
3. Push on intermediate choke lever until choke

valve is closed

y

zPar- Kies
§ RT EREINY

-~  2—

4. Insert 0.085 in. plug gage in hole
5. Edge of lever should just contact side of gage
6. Support at “S” and bend intermediate choke

rod to adjust

Choke Lever Adjustment — E2SE
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5.

~~  FLOAT
STABILIZING

. Hold retainer in place

. Push float down lightly against needie

. Gauge at large toe of float, at point farthest
from float hinge

. Remove float and bend float arm up or
down to adjust (Some models have float
stabilizer spring; use care in removing.)
Visually check float alignment

Float Level Adjustment — E2SE

dd
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Set up angle gage on air valve and set
angle to specifications

Use vacuum source, at least 18 in. Hg, to seat
vacuum break plunger
Rotate air valve in the direction of open air valve by
applying light pressure to air valve lever
To adjust, support at 4-8" and bend air valve rod
(“A or “B"") until bubbie is centered

Air Valve Rod Adjustment — E2SE

FUEL SYSTEM 199

Attach rubber band to intermediate choke lever
Open throttle to allow choke valve to close

. Set up angle gage and set angle to specifications
Place fast idle screw on second step of cam
against rise of high step
Push on choke shaft lever to open choke valve
and to make contact with black closing tang
Support at “‘S” and adjust by bending fast idie
cam rod until bubble is centered

®
 

0 
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Choke Rod Fast idle Cam Adjustment — E2SE
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Attach rubber band to intermediate choke lever
Open throttle to allow choke valve to close
Set up angle gage and set angle to specifications
Hold throttle lever in wide open position
Push on choke shaft lever to open choke valve
and to make contact with black closing tang
Adjust by bending tang until bubble is centeredoO

 
k

N

Unloader Adjustment — E2SE

1. Attach rubber band to intermediate choke lever
2. Open throttle to allow choke valve to close
3. Set up angle gage and set angle to specification
4. Retract vacuum break plunger using vacuum

source, at least 18 in. Hg. Plug air bleed holes
where applicable. Where applicable, plunger 1. Hold choke valve wide open by pushing
stem must be extended fully to compress down on intermediate choke lever

plunger  bucking spring. 2. Open throttle lever until end of secondary
5. To center bubble, either: actuating lever is opposite toe of lockout lever

A Adjust with 7/s in. hex wrench (vacuums till 3. Gage clearance — dimension should be 0.025 in.
applied)— or —B.Support at “5-S", bend side 4. If necessary to adjust, bend lockout lever gag
from vacuum break rod (vacuum still applied) contacting fast idle cam

‘Secondary vacuum break adjustment — E2SE Secondary Lockout Adjustment — E2SE



(1) ATTACH RUBBER BAND TO INTER-
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(5) AIR VALVE ROD MUST NOT RESTRICT PLUNGER
FROM RETRACTING FULLY. IF NECESSARY,
SUPPORT AT “5-S" AND BEND ROD (SEE ARROW)
TO PERMIT FULL PLUNGER TRAVEL. FINAL ROD
CLEARANCE MUST BE SET AFTER VACUUM BREAK
SETTING HAS BEEN MADE. WHERE APPLICABLE,
PLUNGER STEM MUST BE EXTENDED FULLY TO
COMPRESS BUCKING SPRING.

TO CENTER BUBBLE, EITHER:
Oo A ADJUST WITH 1/8"

@ (3.175 mm) HEX WRENCH
\ f (VACUUM STILL APPLIED).

C oa = 4 B SUPPORT AT “6-8” AND BEND
= WIRE-FORM VACUUM BREAK

ROD.(VACUUM STILL APPLIED).

MEDIATE CHOKE LEVER.
OPEN THROTTLE TO ALLOW CHOKE
VALVE TO CLOSE.

QSET UP ANGLE GAGE AND SET
ANGLE TO SPECIFICATION.
RETRACT YACUUM BREAK
PLUNGER USING VACUUM
SOURCE, AT LEAST 18” HG. PLUG
AIR BLEED HOLES WHERE APPLICABLE,

Se  — O
SEAT\ XSnes

Primary vacuum break adjustment — E2SE

PLUGGING AIR BLEED HOLES

a
HIE: |

PLUNGER STEM EXTENDED SPRING
(SPRING COMPRESSED) SEALED

PLUNGER BUCKING SPRING LEAF TYPE BUCKING SPRING

Vacuum Break Adjustment Information

,
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SOLENOID ENERGIZED - A/C

PREPARE VEHICLE FOR ADJUSTMENTS - COMPRESSOR LEAD
Ope  EMISSION LABEL ON VEHICLE. DISCONNECTED AT A/C

NOTE: IGNITION TIMING SET PER LABEL. COMPRESSOR, A/C ON,
A/T IN DRIVE, M/T IN NEUTRAL.

(6) TURN SOLENOID
SCREW TO ADJUST
TO SPECIFIED RPM.
(RECONNECT A/C

COMPRESSOR LEAD
AFTER ADJUSTMENT).

@ TURN IDLE SPEED SCREW
TO SET CURB IDLE SPEED TO
SPECIFICATIONS - A/C OFF
(SEE EMISSION LABEL)

OPEN THROTTLE ELECTRICAL
SLIGHTLY TO CONNECTION
ALLOW SOLENOID
PLUNGER TO
FULLY EXTEND.

€ Idle Speed Adjustment — without A/C — E2SE

® PREPARE VEHICLE FOR ADJUSTMENTS - ® TURN SOLENOID
SEE EMISSION LABEL ON VENICLE. SCREW TO ADJUST
NOTE: IGNITION TIMING SET PER LABEL CURB IDLE SPEED

TO SPECIFIED RPM
(SOLENOID
ENERGIZED)

(@)soLEnOID
ENERGIZED - A/T
IN DRIVE, N/T IN
NEUTRALT=

Neve gua
© OPEN THROTTLE

(8) DISCONNECT
ELECTRICAL LEAD
TO DE-ENERGIZE

(©) TURN IDLE SPEED SCREW
TO SET BASIC IDLE SPEED TO
SPECIFICATIONS, RECONNECT
SOLENOID ELECTRICAL LEAD SLIGHTLY TO SOLENOID
AFTER ADJUSTMENT ALLOW SOLENOID

PLUNGER TO
FULLY EXTEND

Idle Speed Adjustment — with A/C — E2SE
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E2SE CARBURETOR SPECIFICATIONS
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Carburetor Level Rod Spring Level Cam Rod Break Settling
Float Pump Valve Coil

Air Choke Fast Air Primary Secondary
Idle Valve Vacuum Choke Vacuum Choke

Break Unloader
Year Identification (in.) (in.) (Turns) (in.) (deg.) (deg.) (deg.) (notches) (deg.) (deg.)
1982 17082390 13/32  Fixed 1 0.085 17° 1° 26° Fixed 34° 35°

17082391 13 /32  Fixed 1 0.085 25° 1° 29° Fixed 35° 35°
17082490 13/32 Fixed 1 0.085 17° 1° 26° Fixed 34° 35°
17082491 13/32 Fixed 1 0.085 25° 1° 29° Fixed 35° 35°

1983 17083356 '3 /s2 Fixed 1 0.085 22° 1° 25° Fixed 35° 30°
17083357 3/32 Fixed 1 0.085 22° 1° 25° Fixed 35° 30°
17083358 13 /32  Fixed 1 0.085 22° 1° 25° Fixed 35° 30°

- 17083359 13/32 Fixed 1 0.085 22° 1° 25° Fixed 35° 30°
17083368 1/8  Fixed 1 0.085 22° 1° 25° Fixed 35° 30°
17083370 1/s Fixed 1 0.085 22° 1° 25° Fixed 35° 30°
17083450 1's Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083451 1/s Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083452 1/s Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083453 1/s Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083454 1/s Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083455 /s Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083456 '/s Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083630 1/4  Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083631 1/4 Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083632 1/4 Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083633 1/4 Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083634 '/s+ Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083635 1/4 Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083636 1/4 Fixed 1 0.085 28° 1° 27° Fixed 35° 45°
17083650 1/e Fixed 1/2 0.085 28° 1° 27° Fixed 35° 45°

1084& Later 17072683 9/32 Fixed 1/2 0.085 28° 1° 25° Fixed 35° 45°
17074812 9/32 Fixed 1/2 0.085 28° 1° 25° Fixed 35° 45°
17084356 9/32 Fixed 3/+ 0.085 22° 1° 25° Fixed 30° 45°
17084357 9/12 Fixed 3/4 0.085 22° 1° 25° Fixed 30° 30°
17084358 9/32 Fixed 3/4 0.085 22° 1° 25° Fixed 30° 30°
17084359 9/32 Fixed 3/2 0.085 22° 1° 25° Fixed 30° 30°
17084368 1/8  Fixed 3/4 0.085 22° 1° 25° Fixed 30° 30°
17084370 1/8  Fixed 2/a 0.085 22° 1° 25° Fixed 30° 30°
17084430 11 /32  Fixed 1 0.085 15° 1° 26° Fixed 38° 42°
17084431 1 /32  Fixed 1 0.085 15° 1° 26° Fixed 38° 42°
17084434 1/32 Fixed 1 0.085 15° 1° 26° Fixed 38° 42°
17084435 1/32 Fixed 1 0.085 15° 1° 26° Fixed 38° 42°
17084452 5/32 Fixed 1/2» 0.085 28° 1° 25° Fixed 35° 45°
17084453 5/32 Fixed 1/2 0.085 28° 1° 25° Fixed 35° 45°
17084455 5/32 Fixed 1/2 0.085 28° 1° 25° Fixed 35° 45°

,
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E2SE CARBURETOR SPECIFICATIONS
Air Choke Fast Air Primary Secondary

Float Pump Valve Coil Idle Valve Vacuum Choke Vacuum Choke
Carburetor Level Rod Spring Level Cam Rod Break Settling Break Unloader

Year Identification (in.) (in.) (Turns) (in.) (deg.) (deg.) (deg.) (notches) (deg.)  (deg.)
1984& Later 17084456 5/32 Fixed 1/2 0.085 28° 1° 25° Fixed 35° 45°

17084458 5/32 Fixed '/2 0.085 28° 1° 25° Fixed 35° 45°
17084532 5/32 Fixed 1/2 0.085 28° 1° 25° Fixed 35° 45°
17084534 5/32 Fixed 1/2 0.085 28° 1° 25° Fixed 35° 45°
17084535 5/s2 Fixed 1/2  0.085 28° 1° 25° Fixed 35° 45°
17084537 5/32 Fixed 12 0.085 28° 25° Fixed 35° 45°
17084538 5/32 Fixed 1/2 0.085 28° 25° Fixed 35° 45°
17084540 5/32 Fixed 1/2 0.085 28° 1° 25° Fixed 35° 45°
17084542 '/s Fixed 1/2 0.085 28° 1° 25° Fixed 35° 45°
17084632 9/32 Fixed '/2 0.085 28° 1° 25° Fixed 35° 45°
17084633 9/32 Fixed 1/2 0.085 28° 1° 25° Fixed 35° 45°
17084635 9/32 Fixed 1/2 0.085 28° 1° 25° Fixed 35° 45°
17084636 ©/32 Fixed 1/2 0.085 28° 1° 25° Fixed 35° 45°

(1) PREPARE VEHICLE
FOR ADJUSTMENTS -
SEE EMISSION LABLE

© ON VEHICLE. PLACE
TRANSMISSION IN =
PARK/NEUTRAL . [ =

PLACE FAST
IDLE SCREW ON
HIGHEST STEP OF
FAST IDLE CAM.

(3) TURN FAST IDLE SCREW ©

IN OR OUT TO OBTAIN
SPECIFIED FAST IDLE
R.P.M. - (SEE LABEL).

Fast Idle Adjustment — E2SE
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a Rochester EAME and EAMC

REMOVAL AND INSTALLATION
1. Disconnect the battery and remove the

air cleaner.
2. Disconnect the accelerator linkage
3. Disconnect the transmissionx detent

cable.
4. If equipped, remove the cruise control.

in  5. Disconnect all of the necessary vacuum
es.

1 6. Disconnect the fuel line at the carburetor
inlet.

7. Remove the attaching bolts and remove
the carburetor.

To install:
1. Install the attaching bolts and carbure-

tor.
2. Connect the fuel line at the carburetor

inlet.
3. Connect all of the necessary vacuum

lines.
4. If equipped, install the cruise control.
5. Connect the transmission detent cable.

© soup peramh 2HOLD RETAINER
FIRMLY IN PLACE

@ PUSH FLOAT DOWN LIGHTLY
AGAINST NEEDLE

FUEL SYSTEM 205

6. Connect the accelerator linkage.
7. Connect the battery and install the air

cleaner.

ADJUSTMENTS
Throttle Linkage Adjustment

Due to the design of the throttle cable for the
carburetor and TBI systems, no adjustments of
the throttle linkage can be made.

Pump Adjustment
E4ME and E4MC carburetors have a non-

adjustable pump lever. No adjustments are nec-
essary or possible.

Fast Idle Adjustment
NOTE: The fast idle adjustment must be per-
‘formed according to the directions of the emis-
sions label.

Idle Speed Adjustment
NOTE: No idle speed adjustment is neces-
sary, for the idle speed is controlled by the
ECM.

® GAUGE FROM TOP OF CASTING TO TOP
OF FLOAT- GAUGING POINT 3/16" BACK
FROM END OF FLOAT AT TOE (SEE INSET)

OC I

( INSET)

GAUGING POINT
(3/16" BACK
FROM TOE)

IF FLOAT LEVEL VARIES OVER + %¢" FROM SPECIFICATIONS,
FOR LEVEL TOO HIGH, HOLD RETAINER IN PLACE AND PUSH DOWN ON
CENTER OF FLOAT PONTOON TO OBTAIN CORRECT SETTING.
FOR LEVEL TOO LOW,
IF E4M REMOVE METERING RODS, SOLENOID CONNECTOR
SCREW. COUNT, AND RECORD FOR REASSEMBLY, THE NUMBER OF
TURNS NEEDED TO LIGHTLY BOTTOM LEAN MIXTURE SCREW. BACK
OUT AND REMOVE SCREW, SOLENOID, CONNECTOR. REMOVE FLOAT
AND FLOAT ARM UPWARD TO ADJUST. REINSTALL PARTS, RESET
LEAN MIXTURE SCREW. VISUALLY CHECK FLOAT ALIGNMENT.

Float Level Adjustment —

»

E4ME/EAMC
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(6) BEND CHOKE ROD
HERE TO ADJUST

SR |
CHOKE VALVE
CLOSED

i d
AY

(3)PUSH UP ON CHOKE COIL
. ~ LEVER TO CLOSE CHOKE

= a VALVE.

©» (5)LOWER EDGE OF LEVER(7 J SHOULD JUST CONTACT
C GAGE.

4 Wo)
INSERT .120"

A i PLUG GAGE.

® IF RIVETED, DRILL OUT AND REMOVE @pPLAcE FAST IDLE CAM
RIVETS. REMOVE CHOKE COVER AND FOLLOWER ON HIGH STEP
COIL ASSEMBLY. OF FAST IDLE CAM.

Choke Lever Adjustment — E4AME/E4MC

CENTER
LEVELING
BUBBLE

pom CHOKE
Lif VALVE(@ ROTATEDEGREE CLOSED

SCALE UNT
ZERO IS (® ro ta te

OPPOSITE SCALE TO
POINTER

MAGNET

(®) absusT
LINKAGE

TO CENTER
THE §

BUBBLE

Choke Valve Angle Gauge
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(1) ATTACH RUBBER BAND TO GREEN
TANG OF INTERMEDIATE CHOKE
SHAFT

(2) OPEN THROTTLE TO ALLOW CHOKE
VALVE TO CLOSE

(3) SET UP ANGLE GAGE AND SET
ANGLE TO SPECIFICATIONS

®@ PLACE CAM FOLLOWER ON
SECOND STEP OF CAM, AGAINST
RISE OF HIGH STEP. IF CAM
FOLLOWER DOES NOT CONTACT
CAM, TURN IN FAST IDLE SPEED
SCREW ADDITIONAL TURN(S).
NOTICE: FINAL FAST IDLE SPEED
ADJUSTMENT MUST BE PERFORMED
ACCORDING TO UNDER-HOOD
EMISSION CONTROL INFORMATION
LABEL.

PLIERS ON

(5) ADJUST BY BENDING TANG OF FAST
IDLE CAM UNTIL BUBBLE IS CEN-
TERED.

SPEED SCREW —Cio

Choke Rod-Fast Idle Cam Adjustment — EAME/E4MC

PLUGGING AIR BLEED HOLES

TAPE 7PUMP CUP
OR oe  IN TUBE
STEM i Ng

BUCKING SPRINGS

PLUNGER STEM EXTENDED
(SPRING COMPRESSED)

PLUNGER BUCKING SPRING LEAF TYPE BUCKING SPRING

Vacuum Break Information (Adjustment)
££
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(1) ATTACH RUBBER BAND TO GREEN
TANG OF INTERMEDIATE CHOKE
SHAFT

(2) OPEN THROTTLE TO ALLOW CHOKE
VALVE TO CLOSE

(3) SET UP ANGLE GAGE AND SET TO
SPECIFICATION

(® RETRACT VACUUM BREAK PLUNGER BUCKING SPRING,
USING VACUUM SOURCE, AT LEAST IF USED, MUST
18” HG. PLUG AIR BLEED HOLES BE SEATED
WHERE APPLICABLE AGAINST LEVER

St
ar

di
C

'S

ON QUADRAJETS, AIR VALVE ROD
MUST NOT RESTRICT PLUNGER
FROM RETRACTING FULLY. IF
NECESSARY, BEND ROD (SEE
ARROW) TO PERMIT FULL PLUNGER
TRAVEL. FINAL ROD CLEARANCE
MUST BE SET AFTER VACUUM
BREAK SETTING HAS BEEN MADE.

(6) WITH AT LEAST 18" HG STILL
APPLIED, ADJUST SCREW TO AIR VALVE
CENTER BUBBLE ROD @

Front Vacuum Break Adjustment — E4ME/E4MC

(3) TURN TENSION-ADJUSTING SCREW
CLOCKWISE UNTIL AIR VALVE JUST CLOSES.
THEN TURN ADJUSTING SCREW CLOCKWISE
SPECIFIED NUMBER OF TURNS.

(4) TIGHTEN LOCK
SCREW

(®) APPLY LITHIUM
BASE GREASE TO
LUBRICATE
CONTACT AREA.

® LOOSEN LOCK SCREW
USING 3/32" HEX
WRENCH. (2) TURN TENSION-ADJUSTING

SCREW COUNTERCLOCKWISE
\E2  5 UNTIL AIR VALVE OPENS

PART WAY.

Air Valve Spring Adjustment — EAME/EAMC

R
E
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ATTACH RUBBER BAND TO GREEN TANG OF INTERMEDIATE CHOKE SHAFT.

OPEN THROTTLE TO ALLOW CHOKE VALVE TO CLOSE.

SET UP ANGLE GAGE AND SET ANGLE TO SPECIFICATION.

RETRACT VACUUM BREAK PLUNGER, USING VACUUM
SOURCE. AT LEAST 18” HG. PLUG AIR BLEED HOLES
WHERE APPLICABLE.

O
W

E
® ON QUADRAJETS, AIR VALVE ROD MUST NOT RESTRICT

PLUNGER FROM RETRACTING FULLY. IF NECESSARY BEND
ROD HERE TO PERMIT FULL PLUNGER TRAVEL.
WHERE APPLICABLE, PLUNGER STEM MUST
BE EXTENDED FULLY TO COMPRESS
PLUNGER BUCKING SPRING.

© TO CENTER BUBBLE,
EITHER:
A. ADJUST WITH

1/8" HEX WRENCH
(VACUUM STILL
APPLIED}

-OR-

B. SUPPORT AT 7S"
AND BEND
VACUUM BREAK
ROD (VACUUM
STILL APPLIED)

Rear vacuum break adjustment — E4AME/EAMC

.025" PLUG GAGE BETWEEN
ROD AND END OF SLOT 0 )  USE VACUUM SOURCE,

AT LEAST 18” HG, TO
AIR VALVE CLOSED | 

’
®@ COMPLETELY SEAT VACUUM BREAK

PLUNGER. PLUG AIR
| V2  BLEED HOLES WHERE

— J I APPLICABLE.
a ¢ L 4

-

8)  BEND ROD HERE
TO ADJUST GAGE
CLEARANCE TO
.025", WITH VACUUM
AT LEAST 18” HG.

Front Air Valve Rod Adjustment — EAME/E4MC
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025" PLUG GAGE BETWEEN A ey  cD
ROD AND END OF SLOT
IN LEVER

USE VACUUM SOURCE, AT LEAST BEN ERE I TANI.
18" HG, TO SEAT VACUUM BREAK ne  RAN
PLUNGER. PLUG AIR BLEED HOLES 3 Ha
WHERE APPLICABLE. VACUUM AT LEAST 18" HG.

Rear Air Valve Rod Adjustment — EAME/EAMC

CHOKE VALVE

-PUSH DOWN
FAST IDLE
CAM
(STEP - 2)

LOCKOUT
LEVER

HOLD CHOKE VALVE WIDE
CHOKE VALVE OPEN BY PUSHING DOWN ON
‘CLOSED « 'HROTTLE TAIL OF FAST IDLE CAM

ALV
h ips  CHECK LOCKOUT PIN

FOR CLEARANCE

015
FILE END OF I ,  + GAGE
FOR CLEARANCE
(CHECK FOR NO

BEND PIN
TO ADJUST 016 MAX

CLEARANCE BURRS AFTER
FILING)

SECONDARY LOCKOUT LEVER SECONDARY LOCKOUT
® SIDE CLEARANCE @) OPENING CLEARANCE

Secondary Lockout Adjustment — EQME/E4AMC
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ATTACH RUBBER BAND TO GREEN TANG
OF INTERMEDIATE CHOKE SHAFT
OPEN THROTTLE TO ALLOW CHOKE
VALVE TO CLOSE

SET UP ANGLE GAGE AND SET ANGLE TO
SPECIFICATION

LOCKOUT LEVER AWAY FROM PIN

HOLD THROTTLE LEVER IN WIDE OPEN
POSITION

ADJUST BY BENDING TANG
OF FAST IDLE LEVER UNTIL
BUBBLE IS CENTERED

Xe  LOCKOUT
LEVER

Unloader Adjustment — EAME/E4MC

®
@
®
(4) ON QUADRAJET, HOLD SECONDARY

®

E4ME and E4MC Carburetor Specifications

IN - =
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Primary Secondary Al
Float AirVaive Pump Vacuum Vacuum Valve Choke Choke Fast kdle

Carburetor Level Rod Break  Bresk Rod Rod Unloader
Your Montificstion  (in.) (tum) (n.) (deg.) (deg.) (in) (deg) (deg) (rpm)

1982 17082202 Ye 7% Fixed 27° — 025 20° 38° @

17082204 2 7% Fixed 27° — 025 20° 38° )

17082203 '%:  % Fixed 27° — 025 38° 38° o
17082207 1%. 7% Fixed 27° _ 025 38° 38° ®

1983 17083204 1%.  % Fixed — 27 025 20° 38° @

17083206 '%: 7% Fixed — 2r 025 200 3% ®
17083207 '%e 7% Fixed — 277 025 38° 38° @
17083218  '%e % Fixed — 2r  025 20° 38° @

17083236 '%2 7% Fixed — 277 025 2 °  38 @
17083506 7s % Fixed 27 3 °  025 20 36 @

17083508 7s % Fixed 27 36° 025 200 36° 0)

17083524 7s % Fixed 25° 36° 025 20° 36° @

17083526 Ze % Fixed 25° 3 °  025 20° 36° @

1984 & Later ~~ 17084201 Ya» % Fixed 27° — 025 20° 38° ®

17084205 '%2 % Fixed 27° — 025 38° 38° ®

17084208 2 7% Fixed 27° — 025 20° 38° @

17084209 '%2 7% Fixed 27° — 025 38° 38° ®

17084210 '%2 % Fixed 27° — 025 20° 38° @®

W
k

e
,  

“ i
 

a 
W

n
 

Ln
-
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E4ME and E4AMC Carburetor Specifications (cont.)
Pri Second Alr

Float Air Valve Pump Vacuum Vacuum Vaive Choke Choka Fast kile
Carburetor Level Spring Rod Break Break Red Rod Unicader Speed

Year Identification (in.) (turn) (in.) (deg.) {deg.) {In.) (deg.) (deg.) (rpm)

1984 & Later ~~ 17084507 7s 1 Fixed 27° 3 °  025 20° 36 @

17084509 Ae 1 Fixed 27° 36° 025 20° 36° @

17084525 7A 1 Fixed 25° 36° 025 20° 36° @

17084527 7s 1 Fixed 25° 36° 025 20° 36° ®

® 3 tums after contacting lever for preliminary setting
@ Refer to Emission Label

GASOLINE FUEL INJECTION
SYSTEM GENERAL SYSTEM
COMPONENTS

Electric Fuel Pump
REMOVAL AND INSTALLATION

CAUTION: To reduce the risk offire andper-
sonal injury the fuel pressure must be re-
lieved. Perform the following steps:
1. Remove the fuel pump fuse from the fuse

block.
2. Start the engine. Allow it to run out of

fuel.
3. Engage starter to make sure it is out of

fuel.
4. Turn the car off. Replace the fuse.
9. Drain the fuel tank using an approved suc-

tion pump.
6. Jack up your vehicle and support it with

jackstands.
7. Disconnect the exhaust system allowing

it to hang over the axle assembly.
8. Remove the heat shield.
9. Remove the filler neck shield.

10. Remove the rear suspension track bar
and its brace.

~ 11. Disconnect the fuel pump/gauge connec-
tor.

NOTE: The wiring harness on the fuel
pumpjgauge assembly is a permanent part of
the assembly. Do not pry on the cover connec-
tor. Disconnect at body harness connector.
12. Disconnect all fuel lines.
13. Remove the fuel pipe retaining bracket

on the left side. Also remove the brake line clip
from the bracket.

14. Position a jack under the axle assembly.
15. Disconnect the lower end of the shock ab-

sorbers.
16. Lower the axle and remove the coil

springs.
17. Remove the tank strap bolts.
18. Remove the tank. The rear suspension

must be lowered as far as possible without dam-
aginig the brake lines.

19. Remove fuel pump/gauge from the tank
~ using a locking cam tool.

To install:
1. Install the fuel pump/gauge into the tank

using a locking cam tool.
2, Install the tank. Raise the rear suspen-

sion.
3. Install the tank strap bolts.
4. Raise the axle andinstall the coil springs.
5. Connect the lower end of the shock ab-

sorbers.
6. Install the fuel pipe retaining bracket on

the left side.
7. Connect all fuel lines.
8. Connect the fuel pump/gauge connector.
9. Install the rear suspension track bar and

its brace.
10. Install the filler neck shield.
11. Install the heat shield.
12. Connect the exhaust system.
13. Lower the vehicle.
14. Start the engine and check operation.

TESTING
When the ignition switch is turned ON, the

in-tank fuel pump is energized for as long as
the engine is cranking or running and the con-
trol unit is receiving signals from the BEI dis-
tributor. If there are no reference pulses, the
control unit will shut off the fuel pump within
two seconds. The pump will deliver fuel to the
fuel rail and injectors, then the pressure regu-lator where the system pressure is controlled tomaintain 26-46 psi.

NOTE: The idle pressure will vary some-
what depending on barometric pressure.
Check for a drop inpressure indicating regu-
lator control, rather than specific values.
CAUTION: Before attempting to remove or
service any fuel system component, it is nec-
essary to relieve the fuel systempressure.



Relieving Fuel System Pressure
. L Remove the fuelpump fuse from the fuse

ock.
2. Start the engine. It should run and then

stall when the fuel in the lines is exhausted.
When the engine stops, crank the starter for
about 3 seconds to make sure all pressure in
the fuel lines is released.

3. Replace the fuel pump fuse.
TBI Systems

1. Turn the engine off and relieve the fuel
pressure.

2. Remove the air cleaner and plug the TH-
ERMAC vacuum port on TBI.

3. On 2.5L engine, install fuel pressure
gage between the throttle body unit and fuel
filter by removing the steel fuel line. Use a back-
up wrench to hold fuel nut on the TBI when
removing the fuel line.

4. Start the car and observe the fuel pres-
sure reading. It should be 9-13 psi (62-90 kPa).

5. Relieve the fuel pressure.
6. Remove the fuel pressure gauge.
1. Reinstall the fuel line.
8. Start the car and check for fuel leaks.
9. Remove plug covering THERMAC

vacuum port on the TBI and install the air
cleaner.
Port Fuel Injection System

1. Turn the engine off and relieve the fuel
pressure.

2. Connect a fuel pressure gauge to the fuel
pressure test connector port on the fuel rail.

3. Turn the ignition ON for at least 10 sec-
onds and observe the fuel pressure reading. It
should be 4047 psi (280-325 kPa).

4. Turn the ignition OFF and relieve fuel
pressure.

5. Remove the fuel pressure gauge.
6. Check for leaks.

THROTTLE BODY INJECTION
(TBI)

Throttle Body Injection (TBI)
The Model 300 Throttle Body Injection (TBI)

System is used on all 2.5L (VIN 2) engines. The
Model 220 Throttle Body Injection system is
used on the 5.0L (VIN E) engines. The assem-
bly is centrally located on the intake manifold
in the same fashion as a carburetor. Its func-
tion is to supply an air/fuel mixture to the in
take manifold, which is controlled by the ECM.

The assembly is simple. It consists of two cast-
ing assemblies: a throttle body and a fuel me-

FUEL SYSTEM 213

J-24187

Fuel pump locking cam tool

tering assembly. The assembly contains a pres-
sure regulator, idle air control valve, electrical
solenoid that activates the fuel injector(s), throt-
tle position sensor, fuel inlet and a fuel return
fitting.

The Throttle Body Injection identification
number is stamped on the lower mounting
flange located near the TPS. The number is in
alphabetical code and should be noted before
servicing the unit.

An oxygen sensor in the main exhaust
system functions to provide “feedback” infor-
mation to the ECM as to oxygen content, lean
or rich in the exhaust. The ECM then uses this
information to modify fuel delivery to achieve
as near as possible an ideal air/fuel ratio of
14.7:1. This ratio permits the catalytic con-
verter to become more effective in reducing
emissions while providing acceptable drive abil-
ity.

Trouble diagnosis of the injection system is
nearly impossible for the novice mechanic to per-

TBI fuel pump



nr

214 FUEL SYSTEM

DIAPHRAGM AND
SELF SEATING

VALVE ASSEMBLY

FUEL
PRESSURE

REGULATOR
ASSEMBLY

REGULATOR
SPRING “

FUEL 4 &%

RETURN - hy
(TO FUEL

TANK)
FUEL INLET

(FROM
FUEL PUMP)

IDLE AIR
CONTROL VALVE
(SHOWN OPEN)

REGULATOR SCREW
(FACTORY ADJUSTED) ELECTRICAL

INJECTOR
"0"  RING
(LARGE)

BACK-UP
WASHER

FUEL
INJECTOR
INJECTOR

FUEL FILTER

"0"  RING
(SMALL)

\ TYPICAL VACUUM
NOZZLE PORTS® (FOR EGR
_1  AND SPARK)

C TIMED CANISTER

[2]

TERMINALS

PURGE *

CONSTANT
CANISTER PURGE * *NOT INCLUDED ON

ALL MODELS
Fuel Metering Schematic — TBI

form, because of the interaction between the in-
jection, emissions, and ignition systems; all of
which are controlled by the ECM. Should you
encounter any type of engine performance prob-
lem, have a complete CCC system test per-
formed by a qualified, professional technician.
If the fault lies in the injection system, you can
use the following procedures to remove the TBI
unit(s) and replace the defective component(s).

Throttle Body
REMOVAL AND INSTALLATION
4-2.5L (VIN 2)

1. Disconnect the battery cable, THER-
MAC hose and release the fuel pressure.
Remove the air cleaner.

2. Disconnect the electrical connectors at
the idle air control, throttle position sensor,
and the injector.

3. Disconnect the throttle linkage, return
spring, and cruise control (if equipped).

4. Disconnect the throttle body vacuum
hoses, fuel supply and fuel return lines.

5. Disconnect the 3 bolts securing the throt-
- tle body and remove the throttle body.

- To install:
1. Replace the manifold gasket and O-rings.
2. Install the 3 bolts securing the throttle

body to the manifold.
" 3 .  Connect the throttle body vacuum hoses,
fuel supply and fuel return lines.

4. Connect the throttle linkage, return
spring, and cruise control (if equipped).

5. Connect the electrical connectors at the
idle air control, throttle position sensor, and
the injector.

6. Connect the battery cable, THERMAC
hose and install the air cleaner.

8-5.0L (VIN E)
1. Disconnect the negative (-) battery cable.
2. Relieve the fuel pressure as outlined in

this Chapter.
3. Remove the air cleaner and extension.
4. Disconnect the IAC, TPS and injector har-

nesses.
5. Disconnect the throttle, transmission

and cruise control cables.
6. Disconnect all vacuum hoses.
7. Using a backup wrench and flare nut

wrench, disconnect the fuel inlet and return
hoses.

8. Remove the three TBI bolts and unit
from the manifold. Stuff the manifold opening
with a shop towel to prevent dirt from entering
the engine.

To install:
1. Clean the gasket mating surfaces with a

scraper and solvent.
2. Install a new gasket, TBI assembly and

bolts. Torque the bolts to 16 ft. lbs. (22 Nm).
3. Connect all vacuum lines, cables and elec-

trical connectors. Make sure the throttle plates

3
4
1
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FrontW

THROTTLE
ROD

Cross-Fire Injection System (CFI) — Twin throttle Body Injectors (TBI)

are not held open by stuck cables or misrouted
wires.

4. Connect the fuel lines using a backup
and flare nut wrench. Connect the negative bat-
tery cable.

5. Turn the ignition switch ON (engine
stopped) for two seconds, then turn OFF for
five seconds. Check for fuel leaks.

6. Install the air cleaner and extension.
7. Reset the IAC valve pintle by depressing

the accelerator slowly, start and run the engine
for 3 seconds, turn the ignition OFF for ten sec-
onds, restart the engine and check for proper
idle operation.

TESTING AND ADJUSTMENT (TBI)
NOTE: To perform these adjustments, refer
to the section on Cross-Fire Injection (CFI)
later in this Chapter.

FUEL FUEL METER
INJECTOR 7 COVER

FUEL METER IDLE AIR
BODY CONTROL

VALVE (1ACY)

)) [FUEL RETURN NUT
(TO TANK SUPPLY)

THROTTLE
POSITION
SENSOR

FUEL INLET NUT
(FROM FUEL PUMP AND TANK SUPPLY)

Model 3000 — TBI

Idie Air Control Assembly (IAC)
REMOVAL AND INSTALLATION

1. Remove the air cleaner.
2. Disconnect the electrical connection

from the idle air control assembly.
3. Using a 1%4 or 1Y/4 in, wrench, remove

the IAC from the throttle body.

PUEL PRESSURE REGULATOR FURL

TBI UNIT
FUEL PRESSURE
COMPENSATOR INJECTOR METERING

(PROM FUEL PUMP)
FRONT

TBI UNIT

TBi's fuel flow schematic CFI System
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A. Distance of pintle extension
B. Diameter and shape of pintie
C. IAC valve gasket

IAC valve — threaded type

NOTE: Before installing a new IAC measure
the distance that the conical valve is ex-
tended. Measurement should be made from
motor housing to end of cone. Distance
should be no greater than 32mm (1.259 in.).
I f  the cone is extended too far damage may
result when the motor is installed. If neces-
sary push on the end of cone, until it is re-
tracted.
4. Installation is the reverse of removal.

Torque the motor bolts to 13 ft. lbs. (17 Nm).

CROSS-FIRE INJECTION (CF1)

The Model 400 Electronic Fuel Injection
(EFI) system is a computer controlled system
that uses a pair of Throttle Body Injection
(TBI) units, which are mounted on a single man-
ifold cover. Since each TBI feeds the cylinders
on the opposite side of the engine, the system
has acquired the name of Cross-Fire Injection
(CFI).

Fuel is supplied, by an electric fuel pump lo-
cated in the fuel tank, to the front TBI fuel ac-
cumulator. From the accumulator, it is carried
to the rear TBI fuel pressure regulator by a con-
necting tube. Unused fuel is sent to the fuel
tank through a separate return line.

Fuel is supplied to the engine through elec-
tronically pulsed injector valves located in the
throttle body.

Front TBI Unit
REMOVAL AND INSTALLATION

1. Disconnect the battery cables at the bat-
tery.

2. Remove the air cleaner assembly, noting
the connection points of the vacuum lines.

3. Disconnect the electrical connectors at
the injector and the idle air control motor.

4. Disconnect the vacuum lines from the
TBI unit, noting the connection points. During
installation, refer to the underhood emission

i Y  -

control information decal for vacuum line rout-
ing information.

5. Disconnect the transmission detent cable
from the TBI unit.

6. Disconnect the fuel inlet (feed) and fuel
balance line connections at the front TBI unit.

7. Disconnect the throttle control rod be-
tween the two TBI units.

8. Unbolt and remove the TBI unit.
To install:
1. Install a new gasket, throttle body unit

and bolts. Torque the TBI bolts to 10-14 ft. Ibs.
during installation.

2. Connect the fuel inlet (feed) and fuel bal-
ance line connections at the front TBI unit.

3. Connect the transmission detent cable to
the TBI unit.

4. Connect the vacuum lines to the TBI
unit. During installation, refer to the under-
hood emission control information decal for
vacuum line routing information or the decals
at the end of Chapter 4.

5. Connect the electrical connectors at the
injector and the idle air control motor.

6. Install the air cleaner assembly, noting
the connection points of the vacuum lines.

7. Connect the battery cables at the bat-
tery.

Rear TBI Unit
REMOVAL AND INSTALLATION

1. Disconnect the battery cables at the bat-
tery.

2. Remove the air cleaner assembly, noting
the connection points of the vacuum lines.

3. Disconnect the electrical connectors at
the injector, idle air control motor, and throttle
position sensor. .

4. Disconnect the vacuum lines from the
TBI unit, noting the connection points. During
installation, refer to the underhood emission
control information decal for vacuum line rout-
ing information.

5. Disconnect the throttle and cruise con-
trol (if so equipped) cables at the TBI unit.

6. Disconnect the fuel return and balance
line connections from the rear TBI unit.

7. Disconnect the throttle control rod be-
tween the two units.

8. Unbolt and remove the TBI unit.
To install:
1. Install the new gasket, TBI assembly and

bolts. Torque the TBI bolts to 10-14 ft. lbs. (14-
19 Nm) during installation.

2. Connect the fuel return and balance line
connections to the rear TBI unit.

3. Connect the throttle and cruise control
(if so equipped) cables at the TBI unit.

4. Connect the vacuum lines to the TBI



o— FUEL METER COVER
SCREWS-LONG

FUEL METER #

COVER SCREWS-SHORT DUST SEAL-
FUEL PRESSURE

REGULATOR
"(REAR UNIT ONLY)

(<]

TBI Fuel meter cover screws (five)
FUEL PRESSURE
REGULATOR OR
COMPENSATOR

ASSEMBLY

FUEL METER
COVER GASKET

ATTACHING SCREWS
DO NOT REMOVE

FUEL OUTLET \ _
PASSAGE GASKET

Bottom view of the fuel meter cover assembly —
do not remove the four screws Indicated

unit, noting the connection points. During in-
stallation, refer to the underhood emission con-
trol information decal or the end of Chapter 4
for vacuum line routing information.

5. Connect the electrical connectors at the
injector, idle air control motor, and throttle po-
sition sensor.

6. Install the air cleaner assembly, noting
the connection points of the vacuum lines.

7. Connect the battery cables at the bat-
tery.

TBI UNIT DISASSEMBLY
Use extreme care when handling the TBI

unit to avoid damage to the swirl plates located
beneath the throttle valve.

NOTE: If both TBI units are to be disassem-
bled, do one at a time. The parts are similar
but can not be interchanged.
1. Remove the fuel meter cover assembly

(five screws). Remove the gaskets after the
cover has been removed. The fuel meter cover
assembly is serviced only as a unit. If  necessary,
the entire unit must be replaced.

CAUTION: DO NOT remove the four screws
which retain the pressure regulator (rear
unit) or pressure compensator (front unit).

*
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AGE FUEL INJECTOR
FUEL INJECTOR, STW" csempLY

FILTER 0
SMALL “0” RING x
LARGE "0" RING ~_ {85

STEEL BACK-UP Bo

WASHER “SQ

FUEL METER “<osa ( f
soDY

Fuel Injector Installation
REMOVING FUEL

INJECTOR

Removing the fuel injector

There is a spring beneath the cover which is
under great pressure. If the cover is acciden-
tally released, personal injury could result.
WARNING: Do not immerse the fuel meter
cover in any type of cleaning solvent!
2. Remove the foam dust seal from the

meter body of the rear unit.
3a. Using a screwdriver and rod, lift the

fuel injector from the TBI.
3b. Use a twisting motion when removing

the fuel injector.
3c. If the injectors are to be removed from

both TBI units, mark them so that they may be
reinstalled in their original units.

4. Remove the filter from the base of the in-
jector by rotating it back and forth.

5. Remove the O-ring and the steel washer
from the top of the fuel meter body, then
remove the small O-ring from the bottom of the
injector cavity.

6. Remove the fuel inlet and outlet nuts
(and gaskets) from the fuel meter body.

7. Remove the fuel meter body assembly
and the gasket from the throttler body assem-
bly (three screws).

8. For the rear TBI unit only: Remove the
throttle position sensor (TPS) from the throt-
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tle body (two screws). If  necessary, remove the
screw which holds the TPS actuator lever to
the end of the throttle shaft.

9. Remove the idle air control motor from
the throttle body.

CAUTION: Because the TPS and idle air con-
trol motors are electrical units, they must not
be immersed in any type of cleaning solvent.

TBI! UNIT ASSEMBLY
NOTE: During assembly, replace the gas-
kets, injector washer, O-rings, and pressure
regulator dust seal with new equivalents.
1. Install the idle air control motor in the

throttle body, using a new gasket. Torque the
retaining screws to 13 ft. Ibs. (17 Nm).

NOTE: DO NOT overtighten the screws!
2. For the rear TBI unit only: If removed,

install the TPS actuator lever by aligning the
flats of the lever and the shaft. Install and
tighten the retaining screw.

3. Install the fuel meter body on the throt-
tle body, using a new gasket. Also, apply thread
locking compound to the three fuel meter body
screws according to the chemical manufactur-
ers instructions. Torque the screws to 35 inch

4. Install the fuel inlet and outlet nuts,
using new gaskets. Torque the nuts to 22 ft.

5.
5. Carefully twist the fuel filter onto the in-

jector base.
6. Lubricate the new O-rings with lithium

grease.
7. Install the small O-ring onto the injector,

pressing it up against the fuel filter.
8. Install the steel washer into the injector

cavity recess of the fuel meter body. Install the
large O-ring above the steel washer, in the
cavity recess. The O-ring must be flush with
the fuel meter body surface.

9. Using a pushing/twisting motion, care-
fully install the injector. Center the nozzle O-
ring in the bottom of the injector cavity and
align the raised lug on the injector base with
the notch in the fuel meter body cavity. Make
sure the injector is seated fully in the cavity.
The electrical connections should be parallel to
the throttle shaft of the throttle body.

10. For the rear TBI unit only: Install the
new pressure regulator dust seal into the fuel
meter body recess.

11. Install the new fuel meter cover and fuel
outlet passage gaskets on the fuel meter cover.

12. Install the fuel meter cover assembly,
using thread locking compound on the five re-
taining screws. Torque the screws to 28 inch
Ibs. Note that the two short screws must be in-
stalled alongside the fuel injector (one screw
each side).

13. For the rear TBI unit only: With the
throttle valve in the closed (idle) position, in-
stall the TPS but do not tighten the attaching
screws. The TPS lever must be located ABOVE
the tang on the throttle actuator lever.

14. Install the TBI unit(s) as previously out-
lined and adjust the throttle position sensor.

ADJUSTMENTS
No internal adjustments of the TBI units are

possible. Any time the TPS is removed, it must
be readjusted according to the following proce-
dure.

Throttle Position Sensor (TPS) Adjustment

HORIZONTAL MOUNT 2.5L
An accurate digital voltmeter is needed to

perform this adjustment.

WARNING: A loose TPS can cause intermit-
tent bursts of fuel from the injector and an
unstable idle.

FUEL METER
BODY ATTACHING

15. TPS
42. Digital volt/ohmmeter

Horizontal mount TPS adjustment
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1. Remove the TPS attaching screws and
apply thread locking compound to the screws.
Reinstall the screws loosely.

2. Install three jumper wires between the
TPS and the TPS wiring terminal connections,
as shown in the accompanying illustration.

3. Turn the ignition ON and measure the
voltage between the B and C terminals of the
TPS. Rotate the TPS to obtain a voltmeter read-
ing of 0.450-1.250 volts. Tighten the screws.

4. Turn the ignition OFF, remove the jump-
ers, and connect the TPS wiring to the TPS.
MINIMUM IDLE AND THROTTLE VALVE
SYNCHRONIZING

The throttle position of each throttle body
must be balanced so that the throttle plates are
synchronized and open simultaneously. Adjust-
ment should be performed only when a mani-
fold cover, TBI unit or throttle body has been
replaced.

1. Remove the air cleaner and plug the
vacuum port on the rear TBI unit for the ther-
mostatic air cleaner.

2. Remove the tamper resistant plugs cov-
ering both unit throttle stop screws. Make sure
both throttle valves are slightly open to allow
fuel to bypass them.

3. Block the drive wheels and apply the park-
ing brake.

4. Connect a tachometer to measure rpm.
5. Disconnect the idle air control (IAC)

valve electrical connectors.
6. Plug the idle air passages of each throttle

body with plugs (J-33047 or equivalent). Make
sure the plugs are seated fully in the passage so
that no air leaks exist.

CAUTION: To prevent the engine from run-
ning at high rpm, be sure the ignition switch
is OFF and transmission is in NEUTRAL
before connecting IAC valves or removing or
installing idle air passage plugs. Failure to
do this may result in vehicle movement and
possible personal injury.

7. Start the engine and allow the engine
rpm to stabilize at normal operating tempera-
ture.

8. Place the transmission in DRIVE while
holding the brake pedal to prevent vehicle move-
ment. The engine rpm should decrease below
curb idle speed. If the engine rpm does not de-
crease, check for a vacuum leak.

9. Remove the cap from the ported tube on
the rear TBI unit and connect a vacuum gauge
or water manometer.

10. Adjust the rear unit throttle stop screw
to obtain approximately 13mm (!/2 in.) of mer-
cury as read on the vacuum gauge, or 152mm
(6 in.) of water as read on the manometer. If
not able to adjust to this level, check that the
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front unit throttle stop is not limiting throttle
travel.

11. Remove the vacuum gauge or manome-
ter from the rear unit and install the cap on the
ported vacuum tube,

12. Remove the cap from the ported vacuum
tube on the front TBI unit and install the
gauge or manometer as before. I f  the reading is
not the same as the rear unit, proceed as fol-
lows:

a. Locate the throttle synchronizing
screw and collar on the front TBI unit. The
screw retaining collar is welded to the throt-
tle lever to discourage tampering with this ad-
justment.

b. If the collar is in place, grind off the
weld from the screw collar and throttle lever.

c. Block possible movement of the throt-
tle lever as illustrated, relieving the force of
the heavy spring against the throttle
synchronizing screw, to prevent the levers
from coming into contact.
NOTE: If the lever is not blocked before the
throttle synchronizing screw is removed, the
screw may be damaged and reinstallation
will be done only with great difficulty.

d. Remove the screw and collar and dis-
card the collar.

e. Reinstall the throttle synchronizing
screw, using thread locking compound.

f. Adjust the screw to obtain 13mm (I/2
in.) of mercury on the vacuum gauge, or
152mm (6 in.) of water on the manometer.

13. Remove the gauge or manometer from
the ported tube and reinstall the cap.

14. Adjust the rear throttle stop screw to
obtain 475 rpm, with the transmission in
DRIVE and the parking brake applied. On
manual transmission models, leave the gear
selector in NEUTRAL.

15. Turn the ignition OFF and place auto-
matic transmission in NEUTRAL.

16. Adjust the front throttle stop screw to
obtain 0.13mm (0.005 in.) clearance between
the front throttle stop screw and the throttle
lever tang.

17. Remove idle air passage plugs and re-
connect IAC valves.

18. Start the engine. It may run at a high
rpm but the engine speed should decrease
when the idle air control valves close the air
passages. Stop the engine when the rpm de-
creases.

19. The throttle position sensor (TPS) volt-
age should be checked and adjusted, if neces-
sary. See “TPS Adjustment’ for procedures.
20. Install the air cleaner gasket, connect

the vacuum line to the TBI unit and install
the air cleaner.
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. Fuel meter screw, long

. Fuel meter screw, short

. Fuel meter cover

. Cover gasket

. Fuel meter cover outlet gasket

. Pressure regulator seal

. Pressure regulator

. Fuel injector

. Injector inlet filter

. Injector O-ring, lower

. Injector O-ring, upper

. Injector washer

. Fuel meter screw

. Fuel meter body _

. Fuel meter to throttle body gasket

. Air cleaner gasket

. Fuel return O-ring

. Fuel outlet nut

. Fuel inlet O-ring

. Fuel inlet nut

. Fuel outiet gasket

. Fuel inlet gasket

. TPS screw

. TPS retainer

. Throttle position sensor

. Idle stop screw plug

. Idle stop screw

. Idle stop screw spring

. Throttle body
: . Flange gasket

38 X-  a )  . Idle air control vaive (IAC)
\ ( IN  . IAC valve gasket

. IAC valve O-ring

. IAC attaching screw

Model 220 TBI unit — 5.0L (VIN E) engine
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Plug the idle passages of each throttle body as
shown 

:

Block throttle lever movement as shown

21. Reset the idle speed control motors by
driving the vehicle to 30 mph.

MULTI-PORT FUEL INJECTION
(MFI)/TUNED PORT INJECTION
(TPI) SYSTEMS

On 1985 models, two new fuel injection sys-
tems were introduced: Multi-Port Fuel Injec-
tion (MFI) for use with the 2.8L engine and
Tuned Port Injection (TPI) for use with the
5.0L engine. Although both systems are basi-
cally identical, the Tuned Port Injection (TPI)
offers a significant increase in engine torque
and power. The 1987-90 5.7L engine is
equipped with the TPI system identical to the
5.0L engine. The 1989 3.8L Turbo is equipped
with a Sequential Fuel Injection (SFI) system.
The system is basically the same as the TPI
gystem.

The systems are controlled by an Electronic
Control Module (ECM) which monitors the
engine operations and generates output signals
to provide the correct air/fuel mixture, ignition

F
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timing and idle speed. Input information to the
ECM is provided by the oxygen sensor, temper-
ature sensor, detonation sensor, mass air flow
sensor and throttle position sensor. The ECM
also receives information concerning engine
rpm, road speed, transmission gear position,
power steering and air conditioning.

The systems consist of a large front mounted
air cleaner, a mass air flow sensor (TPI uses a
burn off filament), a cast throttle body assem-
bly (TPI has dual throttle blades), a large cast
plenum (TPI uses individual tuned runners)
and dual (TPI) or single (MFI) fuel rail assem-
blies with computer controlled injectors.

The tuned runners (TPI) are designed to pro-
vide excellent throttle responses throughout
the driving range. Their configuration enables
large volumes of high pressure air to be present
at each intake valve, resulting in improved cyl-
inder charging and operation efficiency.

All systems use Bosch injectors, one at each
intake port, rather than the single injector for
each barrel on the earlier throttle body system.
The injectors are mounted on a fuel rail and are
activated by a signal from the electronic control
module. The injector is a solenoid-operated
valve which remains open depending on the
width of the electronic pulses (length of the
signal) from the ECM; the longer the open
time, the more fuel is injected. In this manner,
the air/fuel mixture can be precisely controlledfor maximum performance with minimum emis-
sions.

Fuel is pumped from the tank by a high pres-
sure fuel pump, located inside the fuel tank. It
is a positive displacement roller vane pump.
The impeller serves as a vapor separator and
pre-charges the high pressure assembly. A pres-
sure regulator maintains 44 psi in the fuel line
to the injectors and the excess fuel is fed back
to the tank. A fuel accumulator is used to
dampen the hydraulic line hammer in the
system created when all injectors open simulta-
neously.

The Mass Air Flow Sensor is used to measure
the mass of air that is drawn into the engine
cylinders. It is located just ahead of the air throt-
tle in the intake system and consists of a heated
film which measures the mass of air, rather
than just the volume. A resistor is used to meas-
ure the temperature of the incoming air and
the air mass sensor maintains the temperature
of the film at 75°F (24°C) above ambient tem-
perature. As the ambient (outside) air tempera-
ture rises, more energy is required to maintain
the heated film at the higher temperature and
the control unit uses this difference in required
energy to calculate the mass of the incoming
air. The control unit uses this information to
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Section view of Air Mass Flow Sensor

determine the duration of fuel injection pulse,
timing and EGR.

The throttle body incorporates an idle air con-
trol (IAC) that provides for a bypass channel
through which air can flow. It consists of an or-
ifice and pintle which is controlled by the ECM
through a stepper motor. The IAC provides air
flow for idle and allows additional air during
cold start until the engine reaches operating
temperature. As the engine temperature rises,
the opening through which air passes is slowly
closed.

The throttle position sensor (TPS) provides
the control unit with information on throttle
position, in order to determine injector pulse
width and hence correct mixture. The TPS is
connected to the throttle shaft on the throttle
body and consists of a potentiometer with one
end connected to a 5 volt source from the ECM
and the other to ground. A third wire is con-
nected to the ECM to measure the voltage
output from the TPS which changes as the
throttle valve angle is changed (accelerator
pedal moves). At the closed throttle position,
the output is low (approximately 0.4 volts); as
the throttle valve opens, the output increases
to a maximum 5 volts at wide open throttle
(WOT). The TPS can be mis-adjusted open,
shorted, or loose and if it is out of adjustment,
the idle quality or WOT performance may be
poor. A loose TPS can cause intermittent
bursts of fuel from the injectors and an unsta-
ble idle because the ECM thinks the throttle is
moving. This should cause a trouble code to be
set. Once a trouble code is set, the ECM will use
a preset value for TPS and some vehicle per-
formance may return. A small amount of
engine coolant is routed through the throttle
assembly to prevent freezinginside the throttle
bore during cold operation.

Troubleshooting
The “check engine” light on the instrument

panel is used as a warning lamp to tell the
driver that a problem has occurred in the elee-
tronic engine control system. When the self-di-
agnosis mode is activated by grounding the test

terminal of the diagnostic connector, the check
engine light will flash stored trouble codes to
help isolate system problems. The electronic con-
trol module (ECM) has a memory that knows
what certain engine sensors should be under cer-
tain conditions. If a sensor reading is not what
the ECM thinks it should be, the control unit
will illuminate the check engine light and store
a trouble code in its memory. The trouble code
indicates what circuit the problem is in, each
circuit consisting of a sensor, the wiring har-
ness and connectors to it and the ECM.

The Assembly Line Communications Link
(ALCL) is a diagnostic connector located in the
passenger compartment, usually under the left
side of the instrument panel. It has terminals
which are used in the assembly plant to check
that the engine is operating properly before ship-
ment. Terminal B is the diagnostic test termi-
nal and Terminal A is the ground. By connect-
ing the two terminals together with a jumper
wire, the diagnostic mode is activated and the
control unit will begin to flash trouble codes
using the check engine light.

NOTE: Some models have a “Service
Engine Soon” light instead of a ‘“‘Check
Engine” display.
When the test terminal is grounded with the

key ON and the engine stopped, the ECM will
display code 12 to show that the system is work-
ing. The ECM will usually display code 12 three
times, then start to display any stored trouble
codes. I f no trouble codes are stored, the ECM
will continue to display code 12 until the test
terminal is disconnected. Each trouble code will
be flashed three times, then code 12 will display
again. The ECM, will also energize all con-
trolled relays and solenoids when in the diag-
nostic mode to check function.

When the test terminal is grounded with the
engine running, it will cause the ECM to enter
the Field Service Mode. In this mode, the serv-
ice engine soon light will indicate whether the
system is in Open or Closed loop operation. In
open loop, the light will flash 21/2 times per
second; in closed loop, the light will flash once
per second. In closed loop, the light will stay
out most of the time if the system is too lean
and will stay on most of the time if the system
is too rich.

NOTE: The vehicle may be driven in the
Field Service mode and system evaluated at
any steady road speed. This mode is useful in
diagnosing drive ability problems where the
system is rich or lean too long.
Trouble codes should be cleared after service

is completed. To clear the trouble code
memory, disconnect the battery for at least 10
seconds. This may be accomplished by discon-
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Tune Port Injection (TPI) System

necting the ECM harness from the positive bat-
tery pigtail or by removing the ECM fuse.

CAUTION: The ignition switch must be
OFF when disconnecting or reconnecting
power to the ECM. The vehicle should be
driven after the ECM memory is cleared to
allow the system to readjust itself. The vehi-
cle should be driven at part throttle under
moderate acceleration with the engine at
normal operating temperature. A change in
performance should be noted initially, but
normalperformance should return quickly.

Throttle Body
REMOVAL AND INSTALLATION

1. Disconnect the negative (-) battery cable
and drain the radiator.

2. Remove the air inlet duct and disconnect
the IAC and TPS electrical connectors.

3. Label and disconnect the vacuum and
coolant lines.

4. Disconnect the throttle, TV and cruise
control cables.

5. Remove the throttle body attachingbolts
and throttle body.

To install:
1. Install the throttle body and attaching

bolts. Torque the bolts to 18 ft. Ibs. (25 Nm).
Always use a new gasket.

2. Connect the throttle, TV and cruise con-
trol cables.

3. Connect the vacuum and coolant lines.
4. Install the air inlet duct and connect the

IAC and TPS electrical connectors.
5. Connect the negative (-) battery cable

and refill the radiator.
»

Plenum
REMOVAL AND INSTALLATION
6-2.8L and 6-3.1L ENGINE

1. Release the fuel system pressure as out-
lined earlier in this Chapter. Remove the nega-
tive battery cable.
Le 2. Remove the air inlet duct at the throttle

dy.
3. Remove the throttle body retaining bolts

and the throttle body.
i 4. Remove the EGR pipe bolts and the EGR

valve.
5. Remove the throttle cable bracket.
6. Remove the plenum bolts and the

plenum. Clean the gasket material from the seal-
ing surfaces.

To install:
= Use new gaskets and install plenum and

bolts.
2, Install the throttle cable bracket.
3. Install the EGR pipe bolts and the EGR

valve.
4. Install the throttle body retaining bolts

and the throttle body. Torque the bolts to 18 ft.
lbs. (25 Nm).

5. Install the air inlet duct at the throttle
body.

6. Connect the negative battery cable and
check operation and leaks.

6-3.8L. Turbo Engine
Refer to the “Intake Manifold” section in

Chapter 3 for information.

8-5.0L and 8-5.7L Engine
1. Release the fuel pressure as outlined ear-
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21

10.
15.
16.
17.
20.
21.
22,
40.
45.
46.
60.
65.
66.
67.
70.
71.

FUEL SYSTEM

Throttle body assembly
Idle stop screw plug
Idle stop screw
Stop screw spring
Throttle position sensor (TPS)
TPS attaching screw
TPS retainer
Coolant cavity cover
Cover screw
Cover O-ring

66

45

Idle air/vacuum signal housing
Idle air/vacuum signal assembly screw
Idle air/vacuum signal assembly screw
Idle air/vacuum assembly gasket
Idle air control valve (IAC)
IAC valve gasket

Throttle body assembly — 2.8L V6 engine
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25 N-m (18 FT. LBS.)

21 Nm (1

1. Intake manifold
2. Fuel rail assembly
3. Gasket
4. Plenum

Multi-Port Injection Components

lier in this Chapter. Disconnect the negative bat-
tery cable.

2. Remove the throttle cable, thermal
vacuum connector, and the cruise control
cable, if equipped.

3. Remove the cable retaining bracket.
4. Remove the Throttle Position Sensor

(TPS) and the Idle Air Control (IAC) connec-
tors.

5. Remove the throttle body bolts and the
throttle body.

6. Remove the brake booster pipe, vacuum
hose and the canister control valve fresh air

ipe.

d od Remove the right runners, the plenum re-
taining bolts and the plenum. Clean the gasket
material from the sealing surfaces.

To install:
1. Install the right runners, the plenum re-

taining bolts and the plenum. Always use new
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Cross section view of Tuned Port Injection Systems

gaskets. Install the left runners and torque the
bolts to 25 ft. Ibs. (34 Nm).

2. Install the brake booster pipe, vacuum
hose and the canister control valve fresh air
pipe.

3. Install the throttle body bolts and the
throttle body.

4. Install the Throttle Position Sensor
(TPS) and the Idle Air Control (IAC) connec-
tors.

5. Install the cable retaining bracket.
6. Install the throttle cable, thermal

vacuum connector, and the cruise control
cable, if equipped.

7. Connect the negative battery cable, refill
the cooling system and check engine operation.

Fuel Rail and Pressure Regulator
Assembly
REMOVAL AND INSTALLATION

NOTE: When servicing the fuel system, be
sure to relieve the pressure of the system and

1. Fuel rail assembly
2. Injector
3. Pressure regulator
4. Intake manifold

Fuel rail and pressure regulator — 3.8L Turbo V6
engine
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1. Flange gasket
10. Throttle body assembly
15. Idle stop screw plug
16. Idle stop screw
17. Idle stop screw spring 45  —__
20. Throttle position sensor (TPS)
21. TPS attaching screw
27. TPS lever
40. Coolant cavity cover
45. Cover screw
46. Cover O-ring
60. Idle air/'vacuum signal housing
65. Housing screws
66. Housing screws, long
67. Idle air/vacuum housing gasket
70. Idle air control vaive (IAC)
71. IAC gasket

Throttie body assembly — 3.8L Turbo V6 engine



. Flange gasket
. Throttie body assembly
. Idle stop screw piug
. Idle stop screw

. Throttle position sensor (TPS)

. TPS attaching screw

. Cover screw

. Cover O-ring

. Housing screws

. Idle air/vacuum housing gasket

. Idle air control valve (IAC)

. IAC O-ring

. IAC attaching screw

FUEL SYSTEM

Idle stop screw spring

Coolant cavity cover

Idle air/vacuum signal housing

Throttle body assembly — 3.1L V6 engine

227

1, Intake plenum
2. Gaskets
3. Plenum/runners attaching bolts

intake plenum and runners — 5.0L and 5.7L V8 engine
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1. Flange gasket
10. Throttle body assembly
15. Idle stop screw plug
16. Idle stop screw
17. Idle stop screw spring
20. Throttle position sensor (TPS)
21. TPS attaching screw
22. TPS retainer

41. Coolant cavity cover
42. Cover screw
43. Cover gasket -
61. Idle air/vacuum signal housing
62. Housing screws
63. Idle air/vacuum housing gasket
70. Idle air control valve (IAC)
71. IAC gasket

Throttle body assembly — 5.0L and 5.7L V8 engines

drain the fuel into an approved container.
DO NOT allow dirt or other contaminants to
enter the system.
1. Refer to the Plenum Removal and Instal-

lation procedures in this section and remove
the plenum.

2. Remove the fuel lines and the cold start
valve. Remove the injector harness connectors.
3 .  On the 2.8L engine, remove the vacuum

"line at the pressure regulator.
Ww .

‘alka

4. Remove the fuel rail retaining bolts, the
fuel rail and injectors.

To install:
1. Replace the O-rings of the fuel injectors,

coat the O-rings with engine oil and install into
the fuel rail.

2. Turn the ignition “ON” and “OFF” sev-
eral times and inspect for leaks.

3. On the 2.8L engine, install the vacuum
line at the pressure regulator.
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Pressure

Computer
Controlled
Injectors

1. Fuel rail
2. Pressure regulator

Tuned Port injection Fuel Rail

4. Install the fuel lines and the cold start
valve. Reconnect the injector harness connec-
tors.

5. Refer to the Plenum Removal and Instal-
lation procedures in this section and install the
plenum.

Fuel Injectors
REMOVAL AND INSTALLATION

1. Refer to the Fuel Rail and Pressure Reg-
ulator Removal and Installation procedures in
this section and remove the fuel rail.

2. Rotate the injector retaining clips to the
“UNLOCKED” position and remove the injec-
tors.

Pd
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FUEL RAIL™ ~
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Removing fuel injector from the fuel rail

FUEL RAIL
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PINTLE PROTECTION
PINTLE CASE

Sectional view of Fuel Injector

3. To install, replace the O-rings, coat them
with engine oil and install into the fuel rail.
Lock the clip into position for each injector.

Cold Start Valve
REMOVAL AND INSTALLATION

NOTE: On the 2.8L engine, refer to the
Plenum Removal and Installation proce-
dures in this section and remove the Plenum.

100. Valve — cold start
101. Tube and body assembly
102. O-ring seal — valve
103. O-ring seal — body
104. O-ring seal — tube

Cold Start Valve Assembly
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Also remove the distributor cap. Not all en-
gines are equipped with a cold start valve.
1. Remove the negative battery cable and

brake booster line.
2. Disconnect the fuel line at the fuel rail.
3. Disconnect the wiring harness.
4. Remove the pollution control valve pipe

retaining screw.
5. Remove the valve retaining bolt and

valve.
To install:
1. Use new O-rings and install the valve

and bolt.
2. Install the pollution control valve pipe re-

taining screw.
3. Connect the wiring harness.
4. Connect the fuel line at the fuel rail.
5. Connect the negative battery cable and

brake booster hose.

ADJUSTMENT
1. With the valve removed from the engine,

turn the valve completely into the body.
2. Turn the valve back one complete turn

until the electrical connector is at the top posi-
tion.

3. Bend the body tang forward so the valve
cannot turn more than one full turn,

4. Reinstall the valve to the engine.

Idle Air Control Valve
REMOVAL AND INSTALLATION

1. Remove electrical connector from idle air
control valve.

2. Remove the idle air control valve.
To install:
1. Before installing the idle air control

valve, measure the distance that the valve is ex-
tended. Measurement should be made from the
motor housing to the end of the cone. The dis-
tance should not exceed 28.5mm (1/8 in.), or

.
a ,

DIM.  “A

28mm

60 no
70

60. Idle air/vacuum signal housing
70. Idle air control valve (IAC)
71. IAC gasket

Idle Air Control Valve Assembly
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damage to the valve may occur when installed.
Use a new gasket and turn the ignition on then
off again to allow the ECM to reset the idle air
control valve,

NOTE: Identify replacement IAC valve as
being either Type 1 (with collar at electric ter-
minal end) or Type 2 (without collar). If meas-
uring distance is greater than specified
above, proceed as follows:
» Type 1: Press on valve firmly to retract it.
* Type 2: Compress retaining spring from

valve while turning valve in with a clockwise
motion. Return spring to original position with
straight portion of spring end aligned with flat
surface of valve.

Throttle Position Sensor
REMOVAL AND INSTALLATION

NOTE: The 1987 and later TPS units do not
have to be adjusted when installed. If the
sensor has elongated mounting holes, the
sensor has to be adjusted according to the in-
formation in this section. For more informa-
tion, refer to the “Throttle Position Sensor”
section in Chapter 4.
1. Disconnect the electrical connector from

the sensor.
2. Remove the attaching screws, lock wash-

ers and retainers.
3. Remove the throttle position sensor. If

necessary, remove the screw holding the actua-
tor to the end of the throttle shaft.

To install:
1. With the throttle valve in the normal

closed idle position, install the throttle position
sensor on the throttle body assembly, making
sure the sensor pickup lever is located above
the tang on the throttle actuator lever.

2. Install the retainers, screws and lock
washers using a thread locking compound. DO
NOT tighten the screws until the throttle posi-
tion switch is adjusted.

3. Install three jumper wires between the
throttle position switch and the harness con-
nector.

4. With the ignition switch ON, use a digi-
tal voltmeter connected to terminals B and C
and adjust the switch to obtain 0.35-0.45 volts.

5. Tighten the mounting screws, then re-
check the reading to insure that the adjust-
ment hasn’t changed.

6. Turn ignition OFF, remove jumper
wires, then reconnect harness to throttle posi-
tion switch.

Oxygen Sensor
REMOVAL AND INSTALLATION

NOTE: The oxygen sensor uses a perma-
nently attached pigtail and connector. This



pigtail should not be removed from the
oxygen sensor. Damage or removal of thepig-
tail or connector could affect proper opera-
tion of the oxygen sensor.

The oxygen sensor is installed in the exhaust
manifold and is removed in the same manner
as a spark plug. The sensor may be difficult to
remove when the engine temperature is below
120°F (48°C) and excessive force may damage
threads in the exhaust manifold or exhaust
pipe. Exercise care when handling the oxygen
sensor; the electrical connector and louvered
end must be kept free of grease, dirt, or other
contaminants. Avoid using cleaning solvents of
any kind and don’t drop or roughly handle the
sensor. A special anti-seize compound is used
on the oxygen sensor threads when installing
and care should be used not to get compound
on the sensor itself. Disconnect the negative bat-
tery cable when servicing the oxygen sensor
and torque to 30 ft. Ibs. (41 Nm) when install-
ing.

Electronic Control Module

REMOVAL AND INSTALLATION
To remove the ECM, first disconnect the bat-

tery. Remove the wiring harness and mounting
hardware, then remove the ECM from the pas-
senger compartment. The PROM and
CLAPAK are located under the access cover on
the top of the control unit. Using the rocker
type PROM removal tool, or equivalent, engage
one end of the PROM carrier with the hook end
of the tool. Press on the vertical bar end of the
tool androck the engaged end of the PROM car-
rier up as far as possible. Engage the opposite
end of the PROM carrier in the same manner
and rock this end up as far as possible. Repeat
this process until the PROM carrier and PROM
are free of the socket. The PROM carrier
should only be removed with the removal tool
or damage to the PROM or PROM socket may
occur. When installing the PROM carrier in the
PROM socket, the small notch of the carrier
should be aligned with the small notch in the
socket. Press on the PROM carrier until it is
firmly seated in the socket. DO NOT press on
the PROM; only the carrier. To check the
PROM installation, reinstall the ECM and turn
the ignition switch ON. Activate the diagnostic
mode as previously described and check that a
code 12 is displayed. Code 12 indicates the
PROM is installed correctly and is functioning
normally. If trouble code 51is displayed, or the
“service engine soon” light is on steadily with
no codes, the PROM is not fully seated, in-
stalled backwards, has bent pins, or is defec-

FUEL SYSTEM = 231

tive. Bent pins may be straightened and the
PROM can be seated properly with a gentle
push, but a PROM that has been installedback-
wards should be replaced. Any time the PROM
is installed backwards and the ignition is
switched ON, the PROM is destroyed.

IDLE SPEED ADJUSTMENT
1. Remove the idle stop screw plug by pierc-

ing it with an awl.
2. With idle air control motor connected,

ground the diagnostic connector.
3. Turn the ignition “ON" and wait 30 sec-

onds, DO NOT start the engine.
- 4. Disconnect the idle air control connector

with the ignition “ON”.
5. Remove the ground from the diagnostic

connector and start the engine.
6. On 2.8L engines, adjust the idle stop

screw to 450-550 rpm, in “DRIVE” for auto-
matic transmissions or 550-650 rpm for
manual transmissions.

7. On 5.0L engines, adjust the idle stop
screw to 450-550 rpm, in “DRIVE”.

8. Turn the ignition OFF and reconnect the
idle air control motor connector.

9. Remove the throttle position sensor con-
nector and install three jumper wires between
the connector and the sensor. Connect a digital
voltmeter to terminals, A and B.

10. Turn the ignition ON and adjust the
sensor to 0.50-0.60 volt for the 2.8L engine or
0.475-0.615 volt for the 5.0L engine.

11. Tighten the screws, remove the jumper
wires with the ignition OFF and reconnect the
harness connector.

12. Start the engine and check for proper
idle operation.

IDLE STOP SCREW
ASSEMBLY

NA
Removing the Idle Stop Screw Plug

IDLE STOP
SCREW PLUG
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FUEL TANK
REMOVAL AND INSTALLATION

NOTE: To reduce the risk of fire and per-
sonal injury the fuel pressure must be re-
lieved. Perform the following steps:
1. Remove the fuel pump fuse from the fuse

block.
; 2. Start the engine. Allow it to run out of
uel.

6 3 Engage starter to make sure it is out of
uel.

4. Turn the car off. Replace the fuse.
5. Drain the fuel tank.
6. Jack up your vehicle and support it with

jack stands.
7. Disconnect the exhaust system allowing

it to hang over the axle assembly.
8. Remove the heat shield.
9. Remove the filler neck shield.

10. Remove the rear suspension track bar
and its brace.

11. Disconnect the fuel pump/gauge connec-
tor.

NOTE: The wiring harness on the fuel
pumpjgauge assembly is a permanent part of
the assembly. Do not pry on the cover connec-
tor. Disconnect at body harness connector.
12. Disconnect all fuel lines.
13. Remove the fuel pipe retaining bracket

on the left side. Also remove the brake line clip
from the bracket.

hE)  Je B
1

14. Position a jack under the axle assembly.
15. Disconnect the lower end of the shock ab-

sorbers.
16. Lower the axle and remove the coil

springs.
17. Remove the tank strap bolts.
18. Remove the tank. The rear suspension

must be lowered as far as possible without dam-
aging the brake lines.

To install:
1. Use new O-ring in the fuel tank. Install

the fuel tank.
2. Install the tank strap bolts.
3. Lower the axle and install the coil

springs.
4. Connect the lower end of the shock ab-

~ sorbers.
5. Install the brake line clip to the bracket.

Install the fuel pipe retaining bracket on the
left side.

6. Connect all fuel lines.
7. Connect the fuel pump/gauge connector.
8. Install the rear suspension track bar and

its brace.
9. Install the filler neck shield.

10. Install the heat shield.
11. Connect the exhaust system.
12. Lower the vehicle.
13. Fill the fuel tank and check for leaks.

- 
- 
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Chassis Electrical

UNDERSTANDING AND
TROUBLESHOOTING
ELECTRICAL SYSTEMS

At the rate which both import and domestic
manufacturers are incorporating electronic con-
trol systems into their production lines, it
won't be long before every new vehicle is
equipped with one or more on-board computer.
These electronic components (with no moving
parts) should theoretically last the life of the
vehicle, provided nothing external happens to
damage the circuits or memory chips.

While it is true that electronic components
should never wear out, in the real world mal-
functions do occur. I t is also true that any com-
puter-based system is extremely sensitive to
electrical voltages and cannot tolerate careless
or haphazard testing or service procedures. An
inexperienced individual can literally do major
damage looking for a minor problem by using
the wrong kind of test equipment or connecting
test leads or connectors with the ignition
switch ON. When selecting test equipment,
make sure the manufacturers instructions
state that the tester is compatible with what-
ever type of electronic control system is being
serviced. Read all instructions carefully and
double check all test points before installing
probes or making any test connections.

The following section outlines basic diagno-
sis techniques for dealing with computerized au-
tomotive control systems. Along with a general
explanation of the various types of test equip-
ment available to aid in servicing modern elec-
tronic automotive systems, basic repair tech-
niques for wiring harnesses and connectors is
given. Read the basic information before at-
tempting any repairs or testing on any compu-

»

terized system, to provide the background of in-
formation necessary to avoid the most common
and obvious mistakes that can cost both time
and money. Although the replacement and test-
ing procedures are simple in themselves, the sys-
tems are not, and unless one has a thorough
understanding of all components and their func-
tion within a particular computerized control
system, the logical test sequence these systems
demand cannot be followed. Minor malfunc-
tions can make a big difference, so it is impor-
tant to know how each component affects the
operation of the overall electronic system to
find the ultimate cause of a problem without
replacing good components unnecessarily. It is
not enough to use the correct test equipment;
the test equipment must be used correctly.

Safety Precautions
CAUTION: Whenever working on or around
any computer based microprocessor control
system, always observe these general precau-
tions to prevent the possibility of personal
injury or damage to electronic components.

Never install or remove battery cables
with the key ON or the engine running.
Jumper cables should be connected with the
key OFF to avoid power surges that can
damage electronic control units. Engines
equipped with computer controlled systems
should avoid both giving and getting jump
starts due to the possibility of serious damage
to components from arcing in the engine com-
partment when connections are made with the
ignition ON.

« Always remove the battery cables before
charging the battery. Never use a high output
charger on an installed battery or attempt to
use any type of “hot shot” (24 volt) starting
aid.
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» Exercise care when inserting test probes
into connectors to insure good connections with-
out damaging the connector or spreading the
pins. Always probe connectors from the rear
(wire) side, NOT the pin side, to avoid acciden-
tal shorting of terminals during test proce-
dures.

« Never remove or attach wiring harness con-
nectors with the ignition switch ON, especially
to an electronic control unit.

* Do not drop any components during serv-
ice procedures and never apply 12 volts directly
to any component (like a solenoid or relay)
unless instructed specifically to do so. Some com-
ponent electrical windings are designed to
safely handle only 4 or 5 volts and can be de-
stroyed in seconds if 12 volts are applied di-
rectly to the connector.

» Remove the electronic control unit if the
vehicle is to be placed in an environment where
temperatures exceed approximately 176°F
(80°C), such as a paint spray booth or when arc
or gas welding near the control unit location in
the car.
ORGANIZED TROUBLESHOOTING

When diagnosing a specific problem, organ-
ized troubleshooting is a must. The complexity
of a modern automobile demands that you ap-
proach any problem in a logical, organized
manner. There are certain troubleshooting tech-
niques that are standard:

1. Establish when the problem occurs. Does
the problem appear only under certain condi-
tions? Were there any noises, odors, or other
unusual symptoms?

2. Isolate the problem area. To do this,
make some simple tests and observations; then
eliminate the systems that are working prop-
erly. Check for obvious problems such as
broken wires, dirty connections or split or dis-
connected vacuum hoses. Always check the ob-
vious before assuming something complicated
is the cause.

3. Test for problems systematically to deter-
mine the cause once the problem area is iso-
lated. Are all the components functioning prop-
erly? Is there power going to electrical switches
and motors? Is there vacuum at vacuum
switches and/or actuators? Is there a mechani-
cal problem such as bent linkage or loose mount-
ing screws? Doing careful, systematic checks
will often turn up most causes on the first in-
spection without wasting time checking compo-
nents that have little or no relationship to the
problem,

4. Test all repairs after the work is done to
make sure that the problem is fixed. Some
causes can be traced to more than one compo-
nent, so a careful verification of repair work is

important to pick up additional malfunctions
that may cause a problem to reappear or a dif-
ferent problem to arise. A blown fuse, for exam-
ple, is a simple problem that may require more
than another fuse to repair. If you don’t look
for a problem that caused a fuse to blow, for
example, a shorted wire may go undetected.

Experience has shown that most problems
tend to be the result of a fairly simple and obvi-
ous cause, such as loose or corroded connectors
or air leaks in the intake system; making care-
ful inspection of components during testing es-
sential to quick and accurate troubleshooting.
Special, hand held computerized testers de-
signed specifically for diagnosing the system
are ‘available from a variety of aftermarket
sources, as well as from the vehicle manufac-
turer, but care should be taken that any test
equipment being used is designed to diagncse
that particular computer controlled system ac-
curately without damaging the control unit
(ECM) or components being tested.

NOTE: Pinpointing the exact cause of
trouble in an electrical system can sometimes
only be accomplished by the use of special test
equipment. The following describes com-
monly used test equipment and explains how
fo put it to best use in diagnosis. In addition
to the information covered below, the manu-
facturer’s instructions booklet provided with
the tester should be read and clearly under-
stood before attempting any test procedures.

TEST EQUIPMENT
Jumper Wires

Jumper wires are simple, yet extremely valu-
able, pieces of test equipment. Jumper wires
are merely wires that are used to bypass sec-
tions of a circuit. The simplest type of jumper
wire is merely a length of multi-strand wire
with an alligator clip at each end. Jumper wires
are usually fabricated from lengths of standard
automotive wire and whatever type of connec-
tor (alligator clip, spade connector or pin con-
nector) that is required for the particular vehi-
cle being tested. The well equipped tool box will
have several different styles of jumper wires in
several different lengths. Some jumper wires
are made with three or more terminals coming
from a common splice for special purpose test-
ing. In cramped, hard-to-reach areas it is advis-
able to have insulated boots over the jumper
wire terminals in order to prevent accidental
grounding, sparks, and possible fire, especially
when testing fuel system components.

Jumper wires are used primarily to locate
open electrical circuits, on either the ground (-)
side of the circuit or on the hot (+) side. If an
electrical component fails to operate, connect



the jumper wire between the component and a
good ground. If the component operates only
with the jumper installed, the ground circuit is
open. If the ground circuit is good, but the com-
ponent does not operate, the circuit between
the power feed and component is open. You can
sometimes connect the jumper wire directly
from the battery to the hot terminal of the com-
ponent, but first make sure the component
uses 12 volts in operation. Some electrical com-
ponents, such as fuel injectors, are designed to
operate on about 4 volts and running 12 volts
directly to the injector terminals can burn out
the wiring. By inserting an in-line fuse holder
between a set of test leads, a fused jumper wire
can be used for bypassing open circuits. Use a
5 amp fuse to provide protection against volt-
age spikes. When in doubt, use a voltmeter to
check the voltage input to the component and
measure how much voltage is being applied nor-
mally. By moving the jumper wire successively
back from the lamp toward the power source,
you can isolate the area of the circuit where the
open is located. When the component stops func-
tioning, or the power is cut off, the open is in
the segment of wire between the jumper and
the point previously tested.

CAUTION: Never use jumpers made from
wire that is of lighter gauge than used in the
circuit under test. If the jumper wire is of too
small gauge, it may overheat and possibly
melt. Never usejumpers to bypass high resis-
tance loads in a circuit. Bypassing resis-
tances, in effect, creates a short circuit which
may, in turn, cause damage and fire. Never
use a jumper for anything other than tempo-
rary bypassing of components in a circuit.

12 Volt Test Light
The 12 volt test light is used to check circuits

and components while electrical current is flow-
ing through them. It is used for voltage and
ground tests. Twelve volt test lights come in dif-
ferent styles but all have three main parts; a
ground clip, a probe, and a light. The most com-
monly used 12 volt test lights have pick-type
probes. To use a 12 volt test light, connect the
ground clip to a good ground and probe wher-
ever necessary with the pick. The pick should
be sharp so that it can penetrate wire insula-
tion to make contact with the wire, without
making a large hole in the insulation. The wrap-
around light is handy in hard to reach areas or
where it is difficult to support a wire to push a
probe pick into it. To use the wrap around
light, hook the wire to probed with the hook
and pull the trigger. A small pick will be forced
through the wire insulation into the wire core.

CAUTION: Do not use a test light to probe
electronic ignition spark plug er coil wires.
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Never use a pick-type test light to probe
wiring on computer controlled systems
unless specifically instructed to do so. Any
wire insulation that is pierced by the test
light probe should be taped and sealed with
silicone after testing.
Like the jumper wire, the 12 volt test light is

used to isolate opens in circuits. But, whereas
the jumper wire is used to bypass the open to
operate the load, the 12 volt test light is used to
locate the presence of voltage in a circuit. If the
test light glows, you know that there is power
up to that point; if the 12 volt test light does
not glow when its probe is inserted into the
wire or connector, you know that there is an
open circuit (no power). Move the test light in
successive steps back toward the power source
until the light in the handle does glow. When it
does glow, the open is between the probe and
point previously probed.

NOTE: The test light does not detect that 12
volts (or any particular amount of voltage) is
present; it only detects that some voltage is
present. It is advisable before using the test
light to touch its terminals across the battery
posts to make sure the light is operatingprop-
erly.

Self-Powered Test Light
The self-powered test light usually contains a

1.5 volt penlight battery. One type of self-pow-
ered test light is similar in design to the 12 volt
test light. This type has both the battery and
the light in the handle and pick-type probe tip.
The second type has the light toward the open
tip, so that the light illuminates the contact
point. The self-powered test light is dual pur-
pose piece of test equipment. It can be used to
test for either open or short circuits when
power is isolated from the circuit (continuity
test). A powered test light should not be used
on any computer controlled system or compo-
nent unless specifically instructed to do so.
Many engine sensors can be destroyed by even
this small amount of voltage applied directly to
the terminals. oo

Open Circuit Testing
To use the self-powered test light to check for

open circuits, first isolate the circuit from the
vehicle's 12 volt power source by disconnecting
the battery or wiring harness connector. Con-
nect the test light ground clip to a good ground
and probe sections of the circuit sequentially
with the test light. (start from either end of the
circuit). If the light is out, the open is between
the probe and the circuit ground. If the light is
on, the open is between the probe and end of
the circuit toward the power source.
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Short Circuit Testing
By isolating the circuit both from power and

from ground, and using a self-powered test
light, you can check for shorts to ground in the
circuit. Isolate the circuit from power and
ground. Connect the test light ground clip to a
good ground and probe any easy-to-reach test
point in the circuit. If the light comes on, there
is a short somewhere in the circuit. To isolate
the short, probe a test point at either end of the
isolated circuit (the light should be on). Leave
the test light probe connected and open connec-
tors, switches, remove parts, etc., sequentially,
until the light goes out. When the light goes
out, the short is between the last circuit compo-
nent opened and the previous circuit opened.

NOTE: The 1.5 volt battery in the test light
does not provide much current. A weak bai-
tery may not provide enough power to illumi-
nate the test light even when a complete cir-
cuit is made (especially if there are high re-
sistances in the circuit). Always make sure
that the test battery is strong. To check the
battery, briefly touch the ground clip to the
probe; if  the light glows brightly the battery is
strong enough for testing. Never use a self-
powered test light to perform checks for opens
or shorts when power is applied to the electri-
cal system under test. The 12 volt vehicle
power will quickly burn out the 1.5 volt light
bulb in the test light.

Voltmeter

A voltmeter is used to measure voltage at any
point in a circuit, or to measure the voltage
drop across any part of a circuit. It can also be
used to check continuity in a wire or circuit by
indicating current flow from one end to the
other. Voltmeters usually have various scales
on the meter dial and a selector switch to allow
the selection of different voltages. The voltme-
ter has a positive and a negative lead. To avoid
damage to the meter, always connect the nega-
tive lead to the negative (=) side of circuit (to
ground or nearest the ground side of the cir-
cuit) and connect the positive lead to the posi-
tive (+) side of the circuit (to the power source
or the nearest power source). Note that the neg-
ative voltmeter lead will always be black and
that the positive voltmeter will always be some
color other than black (usually red). Depending
on how the voltmeter is connected into the cir-
cuit, it has several uses.

A voltmeter can be connected either in paral-
lel or in series with a circuit and it has a very
high resistance to current flow. When con-
nected in parallel, only a small amount of cur-
rent will flow through the voltmeter current
path; the rest will flow through the normal cir-

cuit current path and the circuit will work nor-
mally. When the voltmeter is connected in
series with a circuit, only a small amount of cur-
rent can flow through the circuit. The circuit
will not work properly, but the voltmeter read-
ing will show if the circuit is complete or not.

Avallable Voltage Measurement
Set the voltmeter selector switch to the 20V

position and connect the meter negative lead to
the negative post of the battery. Connect the
positive meter lead to the positive post of the
battery and turn the ignition switch ON to pro-
vide a load. Read the voltage on the meter or
digital display. A well charged battery should
register over 12 volts. If the meter reads below
11.5 volts, the battery power may be insuffi-
cient to operate the electrical system properly.
This test determines voltage available from the
battery and should be the first step in any elec-
trical trouble diagnosis procedure. Many elec-
trical problems, especially on computer con-
trolled systems, can be caused by a low state of
charge in the battery. Excessive corrosion at
the battery cable terminals can cause a poor con-
tact that will prevent proper charging and full
battery current flow.

Normal battery voltage is 12 volts when fully
charged. When the battery is supplying current
to one or more circuits it is said to be “under
load”. When everything is off the electrical
system is under a “no-load” condition. A fully
charged battery may show about 12.5 volts at
no load; will drop to 12 volts under medium
load; and will drop even lower under heavy
load. If the battery is partially discharged the
voltage decrease under heavy load may be ex-
cessive, even though the battery shows 12 volts
or more at no load. When allowed to discharge
further, the battery's available voltage under
load will decrease more severely. For this
reason, it is important that the battery be fully
charged during all testing procedures to avoid
errors in diagnosis and incorrect test results.
Voltage Drop

When current flows through a resistance, the
voltage beyond the resistance is reduced (the
larger the current, the greater the reduction in
voltage). When no current is flowing, there is
no voltage drop because there is no current
flow. All points in the circuit which are con-
nected to the power source are at the same volt-
age as the power source. The total voltage drop
always equals the total source voltage. In a long
circuit with many connectors, a series of small,
unwanted voltage drops due to corrosion at the
connectors can add up to a total loss of voltage
which impairs the operation of the normal
loads in the circuit. : |
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INDIRECT COMPUTATION OF VOLTAGE DROPS
1. Set the voltmeter selector switch to the

20 volt position.
2. Connect the meter negative lead to a

good ground.
3. Probe all resistances in the circuit with

the positive meter lead.
4. Operate the circuit in all modes and ob-

serve the voltage readings.

DIRECT MEASUREMENT OF VOLTAGE DROPS
1. Set the voltmeter switch to the 20 volt

position.
2. Connect the voltmeter negative lead to

the gground side of the resistance load to be meas-

3. Connect the positive lead to the positive
side of the resistance or load to be measured.

4. Read the voltage drop directly on the 20
volt scale.

Too high a voltage indicates too high a resis-
tance. If, for example, a blower motor runs too
slowly, you can determine if there is too high a
resistance in the resistor pack. By taking volt-
age drop readings in all parts of the circuit, you
can isolate the problem. Too low a voltage drop
indicates too low a resistance. If, for example, a
blower motor runs too fast in the MED and/or
LOW position, the problem can be isolated in
the resistor pack by taking voltage drop read-
ings in all parts of the circuit to locate a possi-
bly shorted resistor. The maximum allowable
voltage drop under load is critical, especially if
there is more than one high resistance problem
in a circuit because all voltage drops are cumu-
lative. A small drop is normal due to the resis-
tance of the conductors.

HIGH RESISTANCE TESTING
1. Set the voltmeter selector switch to the 4

volt position.
2. Connect the voltmeter positive lead to

the positive post of the battery.
3. Turn on the headlights and heater

blower to provide a load.
4. Probe various points in the circuit with

the negative voltmeter lead.
5. Read the voltage drop on the 4 volt scale.

Some average maximum allowable voltage
drops are: |

FUSE PANEL: 7 volts
IGNITION SWITCH: 5 volts
HEADLIGHT SWITCH: 7 volts
IGNITION COIL (+): 5 volts
ANY OTHER LOAD: 1.3 volts

NOTE: Voltage drops are all measured
while a load is operating; without current
flow, there will be no voltage drop.

CHASSIS ELECTRICAL 237

Ohmmeter
The chmmeter is designed to read resistance

in ohms () in a circuit or component. Although
there are several different styles of chmmeters,
all will usually have a selector switch which per-
mits the measurement of different ranges of re-
sistance (usually the selector switch allows the
multiplication of the meter reading by 10, 100,
1,000, and 10,000). A calibration knob allows
the meter to be set at zero for accurate meas-
urement. Since all ohmmeters are powered by
an internal battery (usually 9 volts), the ohm-
meter can be used as a self-powered test light.
When the ohmmeter is connected, current
from the ohmmeter flows through the circuit
or component being tested. Since the ochmme-
ter’s internal resistance and voltage are known
values, the amount of current flow through the
meter depends on the resistance of the circuit
or component being tested.

The ohmmeter can be used to perform conti-
nuity test for opens or shorts (either by obser-
vation of the meter needle or as a self-powered
test light), and to read actual resistance in a cir-
cuit. It should be noted that the chmmeter is
used to check the resistance of a component or
wire while there is no voltage applied to the cir-
cuit. Current flow from an outside voltage
source (such as the vehicle battery) can damage
the ohmmeter, so the circuit or component
should be isolated from the vehicle electrical
system before any testing is done. Since the
chmmeter uses its own voltage source, either
lead can be connected to any test point.

NOTE: When checking diodes or other solid
state components, the ohmmeter leads can
only be connected one way in order to meas-
ure current flow in a single direction. Make
sure the positive (+) and negative (=) termi-
nal connections are as described in the test
procedures to verify the one-way diode opera-
tion.
In using the meter for making continuity

checks, do not be concerned with the actual re-
sistance readings. Zero resistance, or any resis-
tance readings, indicate continuity in the cir-
cuit. Infinite resistance indicates an open in the
circuit. A high resistance reading where there
should be none indicates a problem in the cir-
cuit. Checks for short circuits are made in the
same manner as checks for open circuits except
that the circuit must be isolated from both
power and normal ground. Infinite resistance
indicates no continuity to ground, while zero re-
sistance indicates a dead short to ground.

RESISTANCE MEASUREMENT

The batteries in an chmmeter will weaken
with age and temperature, so the ohmmeter.



238 CHASSIS ELECTRICAL

must be calibrated or ‘zeroed’ before taking
measurements. To zero the meter, place the se-
lector switch in its lowest range and touch the
two ohmmeter leads together. Turn the calibra-
tion knob until the meter needle is exactly on
zero.

NOTE: All analog (needle) type ohmmeters
must be zeroed before use, but some digital
ohmmeter models are automatically cali-
brated when the switch is turned on. Self-
calibrating digital ohmmeters do not have an
adjusting knob, but its a good idea to check
for a zero readout before use by touching the
leads together. All computer controlled sys-
tems require the use of a digital ohmmeter
with at least 10M (megohms) impedance for
testing. Before any test procedures are at-
tempted, make sure the ohmmeter used is com-
patible with the electrical system or damage
to the on-board computer could result.
To measure resistance, first isolate the cir-

cuit from the vehicle power source by discon-
necting the battery cables or the harness con-
nector. Make sure the key is OFF when discon-
necting any components or the battery. Where
necessary, also isolate at least one side of the
circuit to be checked to avoid reading parallel
resistances. Parallel circuit resistances will
always give a lower reading than the actual re-
sistance of either of the branches. When meas-
uring the resistance of parallel circuits, the
total resistance will always be lower than the
smallest resistance in the circuit. Connect the
meter leads to both sides of the circuit (wire or
component) and read the actual measured
ohms on the meter scale. Make sure the selec-
tor switch is set to the proper ohm scale for the
circuit being tested to avoid misreading the ohm-
meter test value.

WARNING: Never use an ohmmeter with
power applied to the circuit. Like the self-pow-
ered test light, the ohmmeter is designed to
operate on its own power supply. The normal

"12 volt automotive electrical system current
could damage the meter!

Ammeters

An ammeter measures the amount of cur-
rent flowing through a circuit in units called am-
peres or amps. Amperes are units of electron
flow which indicate how fast the electrons are
flowing through the circuit. Since Ohms Law
dictates that current flow in a circuit is equal to
the circuit voltage divided by the total circuit
resistance, increasing voltage also increases the
current level (amps). Likewise, any decrease in
resistance will increase the amount of amps in
a circuit. At normal operating voltage, most cir-
cuits have a characteristic amount of amperes,
called “current draw” which can be measured

using an ammeter. By referring to a specified
current draw rating, measuring the amperes,
and comparing the two values, one can deter-
mine what is happening within the circuit to
aid in diagnosis. An open circuit, for example,
will not allow any current to flow so the amme-
ter reading will be zero. More current flows
through a heavily loaded circuit or when the
charging system is operating.

An ammeter is always connected in series
with the circuit being tested. All of the current
that normally flows through the circuit must
also flow through the ammeter; if there is any
other path for the current to follow, the amme-
ter reading will not be accurate. The ammeter
itself has very little resistance to current flow
and therefore will not affect the circuit, but it
will measure current draw only when the cir-
cuit is closed and electricity is flowing. Exces-
sive current draw can blow fuses and drain the
battery, while a reduced current draw can
cause motors to run slowly, lights to dim and
other components to not operate properly. The
ammeter can help diagnose these conditions by
locating the cause of the high or low reading.
Multimeters

Different combinations of test meters can be
built into a single unit designed for specific
tests. Some of the more common combination
test devices are known as Volt/Amp testers,
Tach/Dwell meters, or Digital Multimeters.
The Volt/Amp tester is used for charging
system, starting system or battery tests and con-
sists of a voltmeter, an ammeter and a variable
resistance carbon pile. The voltmeter will usu-
ally have at least two ranges for use with 6, 12
and 24 volt systems. The ammeter also has
more than one range for testing various levels
of battery loads and starter current draw and
the carbon pile can be adjusted to offer differ-
ent amounts of resistance. The Volt/Amp tester
has heavy leads to carry large amounts of cur-
rent and many later models have an inductive
ammeter pickup that clamps around the wire
to simplify test connections. On some models,
the ammeter also has a zero-center scale to
allow testing of charging and starting systems
without switching leads or polarity. A digital
multimeter is a voltmeter, ammeter and ohm-
meter combined in an instrument which gives
a digital readout. These are often used when
testing solid state circuits because of their high
input impedance (usually 10 megohms or
more).

The tach/dwell meter combines a tachometer
and a dwell (cam angle) meter and is a special-
ized kind of voltmeter. The tachometer scale is
marked to show engine speed in rpm and the
dwell scale is marked to show degrees of dis-
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tributor shaft rotation. In most electronic igni-
tion systems, dwell is determined by the con-
trol unit, but the dwell meter can also be used
to check the duty cycle (operation) of some elec-
tronic engine control systems. Some tach/dwell
meters are powered by an internal battery,
while others take their power from the car bat-
tery in use. The battery powered testers usu-
ally require calibration much like an chmmeter
before testing.

Special  Test Equipment
A variety of diagnostic tools are available to

help troubleshoot and repair computerized
engine control systems. The most sophisticated
of these devices are the console type engine an-
alyzers that usually occupy a garage service
bay, but there are several types of aftermarket
electronic testers available that will allow quick
circuit tests of the engine control system by plug-
ging directly into a special connector located in
the engine compartment or under the dash-
board. Several tool and equipment manufactur-
ers offer simple, hand held testers that meas-
ure various circuit voltage levels on command
to check all system components for proper op-
eration. Although these testers usually cost
about $300-500, consider that the average com-
puter control unit {or ECM) can cost just as
much and the money saved by not replacing per-
fectly good sensors or components in an at-
tempt to correct a problem could justify the pur-
chase price of a special diagnostic tester the
first time it’s used.

These computerized testers can allow quick
and easy test measurements while the engine is
operating or while the car is being driven. In
addition, the on-board computer memory can
be read to access any stored trouble codes; in
effect allowing the computer to tell you where
it hurts and aid trouble diagnosis by pinpoint-
ing exactly which circuit or component is mal-
functioning. In the same manner, repairs can
be tested to make sure the problem has been
corrected. The biggest advantage these special
testers have is their relatively easy hookups
that minimize or eliminate the chances of
making the wrong connections and getting
false voltage readings or damaging the com-
puter accidentally.

NOTE: It should be remembered that these
testers check voltage levels in circuits; they
don’t detect mechanical problems or failed
components if the circuit voltage falls within
the preprogrammed limits stored in the
tester PROM unit. Also, most of the hand
held testers are designed to work only on one
or two systems made by ¢ specific manufac-
turer. #
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A variety of aftermarket testers are available
to help diagnose different computerized control
systems. Owatonna Tool Company (OTC), for
example, markets a device called the OTC Mon-
itor which plugs directly into the assembly line
diagnostic link (ALDL). The OTC tester makes
diagnosis a simple matter of pressing the cor-
rect buttons and, by changing the internal
PROM or inserting a different diagnosis car-
tridge, it will work on any model from full size
to subcompact, over a wide range of years. An
adapter is supplied with the tester to allow con-
nection to all types of ALDL links, regardless of
the number of pin terminals used. By inserting
an updated PROM into the OTC tester, it can
be easily updated to diagnose any new modifi-
cations of computerized control systems.

Wiring Harnesses
The average automobile contains about Y/2

mile of wiring, with hundreds of individual con-
nections. To protect the many wires from
damage and to keep them from becoming a con-
fusing tangle, they are organized into bundles,
enclosed in plastic or taped together and called
wire harnesses. Different wiring harnesses
serve different parts of the vehicle. Individual
wires are color coded to help trace them
through a harness where sections are hidden
from view.

A loose or corroded connection or a replace-
ment wire that is too small for the circuit will
add extra resistance and an additional voltage
drop to the circuit. A ten percent voltage drop
can result in slow or erratic motor operation,
for example, even though the circuit is com-
plete. Automotive wiring or circuit conductors
can be in any one of three forms:

1. Single strand wire
2. Multi-strand wire
3. Printed circuitry

Single strand wire has a solid metal core and
is usually used inside such components as al-
ternators, motors, relays and other devices.
Multi-strand wire has a core made of many
small strands of wire twisted together into a
single conductor. Most of the wiring in an auto-
motive electrical system is made up of multi-
strand wire, either as a single conductor or
grouped together in a harness. All wiring is
color coded on the insulator, either as a solid
color or as a colored wire with an identification
stripe. A printed circuit is a thin film of copper
or other conductor that is printed on an insula-
tor backing. Occasionally, a printed circuit is
sandwiched between two sheets of plastic for
more protection and flexibility. A complete
printed circuit, consisting of conductors, insu-
lating material and connectors for lamps or
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other components is called a printed circuit
board. Printed circuitry is used in place of indi-
vidual wires or harnesses in places where space
is limited, such as behind instrument panels.

Wire Gauge
Since computer controlled automotive electri-

cal systems are very sensitive to changes in re-
sistance, the selection of properly sized wires is
critical when systems are repaired. The wire
gauge number is an expression of the cross sec-
tion area of the conductor. The most common
system for expressing wire size is the American
Wire Gauge (AWG) system.

Wire cross section area is measured in circu-
lar mils. A mil is ¥,y,, in. (0.001 in.); a circular
mil is the area of a circle one mil in diameter.
For example, a conductor 1/4 in. in diameter is
0.250 in. or 250 mils. The circular mil cross sec-
tion area of the wire is 250 squared (250%)or
62,500 circular mils. Imported car models usu-
ally use metric wire gauge designations, which
is simply the cross section area of the conductor
in square millimeters (mm?).

Gauge numbers are assigned to conductors
of various cross section areas. As gauge number
increases, area decreases and the conductor be-
comes smaller. A 5 gauge conductor is smaller
than a 1 gauge conductor and a 10 gauge is
smaller than a 5 gauge. As the cross section
area of a conductor decreases, resistance in-

~ creases and so does the gauge number. A con-
ductor with a higher gauge number will carry
less current than a conductor with a lower
gauge number.

NOTE: Gauge wire size refers to the size of
the conductor, not the size of the complete
wire. It is possible to have two wires of the
same gauge with different diameters because
one may have thicker insulation than the
other.
12 volt automotive electrical systems gener-

ally use 10, 12, 14, 16 and 18 gauge wire. Main
power distribution circuits and larger accesso-
ries usually use 10 and 12 gauge wire. Battery
cables are usually 4 or 6 gauge, although 1 and
2 gauge wires are occasionally used. Wire
length must also be considered when making
repairs to a circuit. As conductor length in-
creases, so does resistance. An 18 gauge wire,
for example, can carry a 10 amp load for 10 feet
without excessive voltage drop; however if a 15
foot wire is required for the same 10 amp load,
it must be a 16 gauge wire.

An electrical schematic shows the electrical
current paths when a circuit is operating prop-
erly. It is essential to understand how a circuit
works before trying to figure out why it does
not. Schematics break the entire electrical
system down into individual circuits and show

only one particular circuit. In a schematic, no
attempt is made to represent wiring and com-
ponents as they physically appear on the vehi-
cle; switches and other components are shown
as simply as possible. Face views of harness con-
nectors show the cavity or terminal locations in
all multi-pin connectors to help locate test
points.

If  you need to backprobe a connector while it
is on the component, the order of the terminals
must be mentally reversed. The wire color code
can help in this situation, as well as a keyway,
lock tab or other reference mark.

NOTE: Wiring diagrams are not included
in this book. As trucks have become more com-
plex and available with longer option lists,
wiring diagrams have grown in size and com-
plexity. It has become almost impossible topro-
vide a readable reproduction of a wiring dia-
gram in a book this size. Information on or-
dering wiring diagrams from the vehicle man-
ufacturer can be found in the owner’s
manual.

WIRING REPAIR
Soldering is a quick, efficient method of join-

ing metals permanently. Everyone who has the
occasion to make wiring repairs should know
how to solder. Electrical connections that are
soldered are far less likely to come apart and
will conduct electricity much better than con-
nections that are only “‘pig-tailed” together.
The most popular (and preferred) method of sol-
dering is with an electrical soldering gun. Sol-
dering irons are available in many sizes and
wattage ratings. Irons with higher wattage rat-
ings deliver higher temperatures and recover
lost heat faster. A small soldering iron rated for
no more than 50 watts is recommended, espe-
cially on electrical systems where excess heat
can damage the components being soldered.

There are three ingredients necessary for suc-
cessful soldering; proper flux, good solder and
sufficient heat. A soldering flux is necessary to
clean the metal of tarnish, prepare it for solder-
ing and to enable the solder to spread into tiny
crevices. When soldering, always use a resin
flux or resin core solder which is non-corrosive
and will not attract moisture once the job is fin-
ished. Other types of flux (acid core) will leave
a residue that will attract moisture and cause
the wires to corrode. Tin is a unique metal with
a low melting point. In a molten state, it dis-
solves and alloys easily with many metals.
Solder is made by mixing tin with lead. The
most common proportions are 40/60, 50/50 and
60/40, with the percentage of tin listed first.
Low priced solders usually contain less tin,
making them very difficult for a beginner to
use because more heat is required to melt the



TWISTED/SHIELDED CABLE

ORAIN WIRE

| outer  Jacket Ee
MYLAR-»

1. REMOVE OUTER JACKET.
2. UNWRAP ALUMINUM/MYLAR TAPE. DO NOT

REMOVE MYLAR.

CHASSIS ELECTRICAL 241

TWISTED LEADS

1. LOCATE DAMAGED WIRE,
2. REMOVE INSULATION AS REQUIRED.

3. UNTWIST CONDUCTORS. STRIP INSULATION AS
NECESSARY.

du l y  & SOLDER

—

3. SPLICE TWO WIRES TOGETHER USING SPLICE
CLIPS AND ROSIN CORE SOLDER.

yo DRAIN =

4, SPLICE WIRES USING SPLICE CLIPS AND ROSIN CORE
SOLDER. WRAP EACH SPLICE TO INSULATE.

S. WRAP WITH MYLAR AND DRAIN (UNINSULATED) WIRE.

VE [>

4, COVER SPLICE WITH TAPE TO INSULATE
FROM OTHER WIRES.
5. RETWIST AS BEFORE AND TAPE WITH

( r d  )
6. TAPE OVER WHOLE BUNDLE TO SECURE AS BEFORE

ELECTRICAL TAPE AND HOLD IN PLACE.

Wiring repair

solder. A common solder is 40/60 which is well
suited for all-around general use, but 60/40
melts easier, has more tin for a better joint and
is preferred for electrical work.

Soldering Techniques
Successful soldering requires that the metals

to be joined be heated to a temperature that
will melt the solder, usually 360-460°F (182-
238°C). Contrary to popular belief, the purpose
of the soldering iron is not to melt the solder
itself, but to heat the parts being soldered to a
temperature high enough to melt the solder
when it is touched to the work. Melting flux-
cored solder on the soldering iron will usually
destroy the effectiveness of the flux.

NOTE: Soldering tips are made of copper
for good heat conductivity, but must be
“tinned” regularly for quick transference of
heat to the project and to prevent the solder
from sticking to the iron. To “tin” the iron,
simply heat it and touch the flux-cored solder
to the tip; the solder will flow over the hot tip.
Wipe the excess off with a clean rag, but be
careful as the iron will be hot.
After some use, the tip may become pitted. If

so, simply dress the tip smooth with a smooth
file and “tin” the tip again. An old saying holds
that “metals well cleaned are half soldered.”
Flux-cored solder will remove oxides but rust,
bits of insulation and oil or grease must be re-
moved with a wire brush or emery cloth. For
maximum strength in soldered parts, the joint

must start off clean and tight. Weak joints will
result in gaps too wide for the solder to bridge.

If a separate soldering flux is used, it should
be brushed or swabbed on only those areas that
are to be soldered. Most solders contain a core
of flux and separate fluxing is unnecessary.
Hold the work to be soldered firmly. It is best to
solder on a wooden board, because a metal vise
will only rob the piece to be soldered of heat
and make it difficult to melt the solder. Hold
the soldering tip with the broadest face against
the work to be soldered. Apply solder under the
tip close to the work, using enough solder to
give a heavy film between the iron and the
piece being soldered, while moving slowly and
making sure the solder melts properly. Keep
the work level or the solder will run to the
lowest part and favor the thicker parts, because
these require more heat to melt the solder. If
the soldering tip overheats (the solder coating
on the face of the tip burns up), it should be
retinned. Once the soldering is completed, let
the soldered joint stand until cool. Tape and
seal all soldered wire splices after the repair has
cooled.

Wire Harness and Connectors

The on-board computer (ECM) wire harness
electrically connects the control unit to the var-
ious solenoids, switches and sensors used by
the control system. Most connectors in the
engine compartment or otherwise exposed to
the elements are protected against moisture
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and dirt which could create oxidation and de-
posits on the terminals. This protection is im-
portant because of the very low voltage and cur-
rent levels used by the computer and sensors.
All connectors have a lock which secures the
male and female terminals together, with a sec-
ondary lock holding the seal and terminal into
the connector. Both terminal locks must be re-
leased when disconnecting ECM connectors.

These special connectors are weather-proof
and all repairs require the use of a special ter-
minal and the tool required to service it. This
tool is used to remove the pin and sleeve termi-
nals. If removal is attempted with an ordinary
pick, there is a good chance that the terminal
will be bent or deformed. Unlike standardblade
type terminals, these terminals cannot be
straightened once they are bent. Make certain
that the connectors are properly seated and all
of the sealing rings in place when connecting
leads. On some models, a hinge-type flap pro-
vides a backup or secondary locking feature for
the terminals. Most secondary locks are used to
improve the connector reliability by retaining
the terminals if the small terminal lock tangs
are not positioned properly.

Molded-on connectors require complete re-
placement of the connection. This means splic-
ing a new connector assembly into the harness.
All splices in on-board computer systems
should be soldered to insure proper contact.
Use care when probing the connections or re-
placing terminals in them as it is possible to
short between opposite terminals. If this hap-
pens to the wrong terminal pair, it is possible to
damage certain components. Always use
jumper wires between connectors for circuit
checking and never probe through weather-
proof seals.

Open circuits are often difficult to locate by
sight because corrosion or terminal misalign-
ment are hidden by the connectors. Merely wig-
gling a connector on a sensor or in the wiring
harness may correct the open circuit condition.
This should always be considered when an open
circuit or a failed sensor is indicated. Intermit-
tent problems may also be caused by oxidized
or loose connections. When using a circuit
tester for diagnosis, always probe connections
from the wire side. Be careful not to damage
sealed connectors with test probes.

All wiring harnesses should be replaced with
identical parts, using the same gauge wire and
connectors. When signal wires are spliced into
a harness, use wire with high temperature in-
sulation only. With the low voltage and current
levels found in the system, it is important that
the best possible connection at all wire splices
be made by soldering the splices together. It is
seldom necessary to replace a complete har-

ness. I f  replacement is necessary, pay close at-
tention to insure proper harness routing.
Secure the harness with suitable plastic wire
clamps to prevent vibrations from causing the
harness to wear in spots or contact any hot com-
ponents.

NOTE: Weatherproof connectors cannot be re-
placed with standard connectors. Instruc-
tions are provided with replacement connec-
tor and terminal packages. Some wire har-
nesses have mounting indicators (usually
pieces of colored tape) to mark where the har-
ness is to be secured.
In making wiring repairs, it’s important that

you always replace damaged wires with wires
that are the same gauge as the wire being re-
placed. The heavier the wire, the smaller the
gauge number. Wires are color-coded to aid in
identification and whenever possible the same
color coded wire should be used for replace-
ment. A wire stripping and crimping tool is nec-
essary to install solderless terminal connectors.
Test all crimps by pulling on the wires; it
should not be possible to pull the wires out of a
good crimp.

Wires which are open, exposed or otherwise
damaged are repaired by simple splicing. Where
possible, if the wiring harness is accessible and
the damaged place in the wire can be located, it
is best to open the harness and check for all pos-
sible damage. In an inaccessible harness, the
wire must be bypassed with a new insert, usu-
ally taped to the outside of the old harness.

When replacing fusible links, be sure to use
fusible link wire, NOT ordinary automotive
wire. Make sure the fusible segment is of the
same gauge and construction as the one being
replaced and double the stripped end when
crimping the terminal connector for a good con-
tact. The melted (open) fusible link segment of
the wiring harness should be cut off as close to
the harness as possible, then a new segment
spliced in as described. In the case of a damaged
fusible link that feeds two harness wires, the
harness connections should be replaced with
two fusible link wires so that each circuit will
have its own separate protection.

NOTE: Most of the problems caused in the
wiring harness are due to bad ground con-
nections. Always check all vehicle ground con-
nections for corrosion or looseness beforeper-
forming any power feed checks to eliminate
the chance of a bad ground affecting the cir-
cuit.

Repairing Hard Shell Connectors
Unlike molded connectors, the terminal con-

tacts in hard shell connectors can be replaced.
Weatherproof hard-shell connectors with the
leads molded into the shell have non-replacea-



ble terminal ends. Replacement usually in-
volves the use of a special terminal removal tool
that depress the locking tangs (barbs) on the
connector terminal and allow the connector to
be removed from the rear of the shell. The con-
nector shell should be replaced if it shows any
evidence of burning, melting, cracks, or breaks.
Replace individual terminals that are burnt, cor-
roded, distorted or loose.

NOTE: The insulation crimp must be tight
to prevent the insulation from sliding back
on the wire when the wire is pulled. The in-
sulation must be visibly compressed under
the crimp tabs, and the ends of the crimp
should be turned in for a firm grip on the in-
sulation.
The wire crimp must be made with all wire

strands inside the crimp. The terminal must be
fully compressed on the wire strands with the
ends of the crimp tabs turned in to make a firm
grip on the wire. Check all connections with an
ohmmeter to insure a good contact. There
should be no measurable resistance between
the wire and the terminal when connected.

Mechanical Test Equipment
Vacuum Gauge

Most gauges are graduated in inches of mer-
cury (in. Hg), although a device called a manom-
eter reads vacuum in inches of water (in. H,0).
The normal vacuum reading usually varies be-
tween 18 and 22 in.Hg at sea level. To test
engine vacuum, the vacuum gauge must be con-
nected to a source of manifold vacuum. Many
engines have a plug in the intake mamfold
which can be removed and replaced with an
adapter fitting. Connect the vacuum gauge to
the fitting with a suitable rubber hose or, if no
manifold plug is available, connect the vacuum
gauge to any device using manifold vacuum,
such as EGR valves, etc. The vacuum gauge can
be used to determine if enough vacuum is reach-
ing a component to allow its actuation.

Hand Vacuum Pump

Small, hand-held vacuum pumps come in a
variety of designs. Most have a built-in vacuum
gauge and allow the component to be tested
without removing it from the vehicle. Operate
the pump lever or plunger to apply the correct
amount of vacuum required for the test speci-
fied in the diagnosis routines. The level of
vacuum in inches of Mercury (in.Hg) is indi-
cated on the pump gauge. For some testing, an
additional vacuum gauge may be necessary.

Intake manifold vacuum is used to operate
various systems and devices on late model vehi-
cles. To correctly diagnose and solve problems
in vacuum control systems, a vacuum source is
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necessary for testing. In some cases, vacuum
can be taken from the intake manifold when
the engine is running, but vacuum is normally
provided by a hand vacuum pump. These hand
vacuum pumps have a built-in vacuum gauge
that allow testing while the device is still at-
tached to the component. For some tests, an ad-
ditional vacuum gauge may be necessary.

HEATER AND
AIR CONDITIONING

Heater/Air Condi t ioner
Blower Motor
REMOVAL AND INSTALLATION

NOTE: Refer to Chapter 1 for discharging,
evacuating and recharging the A/C system.
1. Disconnect the negative battery cable.
2. Remove all electrical connections.
3. Remove the blower motor cooling tube.
4. Remove the retaining screws and the

blower motor.
To install: :

1. Position the blower motor into place and
install the retaining screws.

2. Install the blower motor cooling tube.
3. Connect all the electrical connections.
4. Connect the negative battery cable.

8

(J

50

6 6. Motor
51 8. Blower assembly

50. Screw
51. Cooling tube

Blower motor assembly

Heater Core
REMOVAL AND INSTALLATION
1982-86

1. Drain the cooling system.
CAUTION: When draining the coolant, keep
in mind that cats and dogs are attracted by
the ethylene glycol antifreeze, and are quite
likely to drink any that is left in an uncov-
ered container or in puddles on the ground.
This will prove fatal in sufficient quantity.
Always drain the coolant into a sealable con-



I 
E

T
 

p
n

 
r y

. 
- 

[ 4
 

J 
.

. 
. 

JO
E

 
’ 

+ 
E

 
N

y

T
e

rm
~

~
T ITTY

N
o

o
k

W
ON

 = Core and case assembly
Duct assembly, dist., ctr
Bolt/screw
Seal
Duct — side window defrost L.H.
Duct — side window defrost R.H.
Stud, part of case assembly

Heater controller and mode cables

Lid
nh



CHASSIS ELECTRICAL 245
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1. Stud, part of core case assembly 4, Studs, part of the core case assembly
2. RH section of case removable 5. Upper section of the case

for heater core replacement removable for evaporator core replacement
3. Gasket 6. Air inlet assembly

A/C module and case servicing

tainer. Coolant should be reused unless it is 6. Remove the heater case screws.
contaminated or several years old. NOTE: The upper left screw may be reached
2. Remove both heater hoses. with a long socket extension. Carefully lift
3. Remove the lower right hush panel. the lower right corner of the instrument
4. Remove the lower right instrument panel to align the extension.

panel and the ESC module if necessary. 7. Remove the case cover.
5. Remove the lower right instrument 8. Remove the support plate and baffle

panel to cowl screw. Screws.



9. Remove the heater core and baffle plate
from the housing.

To install:
1. Position the heater core and baffle plate

into the housing.
2. Install the support plate and baffle

SCrews.
3. Install the case cover.
4. Install the heater case screws.
5. Install the lower right instrument panel

to cowl screw.
6. Install the lower right instrument panel

and the ESC module if necessary.
7. Install the lower right hush panel.
8. Install both heater hoses.
9. Fill the cooling system and check for

leaks.
1987-90

1. Disconnect the negative battery cable.
Drain the cooling system. Disconnect the
heater hoses.

CAUTION: When draining the coolant, keep
in mind that cats and dogs are attracted by
the ethylene glycol antifreeze, and are quite
likely to drink any that is left in an uncov-
ered container or in puddles on the ground.
This will prove fatal in sufficient quantity.
Always drain the coolant into a sealable con-
tainer. Coolant should be reused unless it is
contaminated or several years old.
2. Remove the right and left lower hush

panel. Remove the upper dash pad.
3. Remove both front speaker retaining

nuts. Remove the side window defrost duct re-
taining nuts, front carrier braces and carrier
shelf. Remove both side window defrost ducts.

4. Remove the 2 screws securing the right
speaker and bracket. Disconnect the electronic
control module and position it to the side.

5. Remove the radio trim plate. Remove the
upper console trim. Remove the console glove
box assembly. Remove the emergency brake
handle grip.

6. Remove the screws that secure the con-
sole body and position the assembly out of the
way.

i Remove the trim plate from under the
steering column. Remove the steering column
retaining nuts and lower the column.

8. Remove the nuts and screws that retain
the instrument panel carrier.

9. Move the instrument panel carrier back
to gain access to the heater core and the heater
core upper bolt.

10. Remove the screws that secure the
heater core housing cover. Remove the screws
that secure the heater core and shroud.
Remove the heater core from the shroud assem-
bly.

>
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To install:
1. Install the heater core to the shroud as-

sembly. Install the screws that secure the
heater core and shroud. Install the screws that
secure the heater core housing cover.

2. Install the instrument panel carrier.
3. Install the nuts and screws that retain

the instrument panel carrier.
4. Install the trim plate to under the steer-

ing column. Install the steering column retain-
ing nuts and lower the column.

5. Install the screws that secure the console
body and position the assembly out of the way.

6. Install the emergency brake handle grip.
Install the console glove box assembly. Install
the upper console trim. Install the radio trim
plate.

7. Connect the electronic control module
and position it to the side. Install the 2 screws
securing the right speaker and bracket.

8. Install both side window defrost ducts. In-
stall the side window defrost duct retaining
nuts, front carrier braces and carrier shelf. In-
stall both front speaker retaining nuts.

9. Install the upper dash pad. Install the
right and left lower hush panel.

10. Connect the heater hoses. Connect the
negative battery cable. Fill the cooling system
and check for leaks.

Control Head
REMOVAL AND INSTALLATION

1. Disconnect the negative battery cable.
2. Remove the air condition/radio console

trim plate.
3. Remove the air condition control retain-

ing screws.
4. Pull the assembly forward, disconnect

the electrical and vacuum connections. Remove
the temperature control cable.

5. Remove the control assembly from the ve-
hicle.

To install:
1. Position the control head into the vehi-

cle.
2. Install the temperature control cable.
3. Connect the electrical and vacuum con-

nections and push the assembly rearward.
4. Install the air condition control retaining

SCTEWS.
5. Install the air condition/radio console

trim plate.
6. Connect the negative battery cable.

Evaporator Core
REMOVAL AND INSTALLATION

1. Discharge the A/C system. Refer to Chap-
ter 1 for discharging.
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7. Evaporator
90. Screw
91. Case
92. Seal
93. Seal

Evaporator core

2. Remove the accumulator.
3. Remove the 2 screws and remove the

high blower relay terminal
4. Remove the upper case screws.
5. Relocate the wiring harness and remove

the dipstick (if equipped).
6. Disconnect the liquid line fitting.
7. Remove the upper case and lift the evap-

orator core out of the case (retain the foam
wedge).

To install:

Console, radio and A/C/heater control trim servic-
ing -

1. Position the evaporator core into place
with the foam wedge and install the upper case.

2. Connect the liquid line fitting.
3. Install the dipstick (if equipped) and po-

sition the wiring harness to the original place.
4, Install the high blower relay terminal

and secure it with the 2 screws.
5. Install the accumulator.
6. Evacuate and charge the system. Check

for leaks.

RADIO
REMOVAL AND INSTALLATION

1. Disconnect the negative battery cable.
2. Remove the console bezel screws.
3. Remove the radio to console attaching

SCrEewS.

33

2. Control assembly
33. Screw
35. Trim plate

Control assembly removal
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Radio servicing

4. Remove the radio and disconnect the elec-
trical connector.

5. To install, connect the electrical connec-
tor.

6. Install the radio to console attaching
Screws.

7. Install the console bezel screws.
8. Connect the negative battery cable.

NOTE: Always connect the speakers before
applyingpower to the radio as radio damage
may result.

WINDSHIELD WIPERS

Blade and Arm
REMOVAL AND INSTALLATION

If the wiper assembly has a press type release
tab at the center, simply depress the tab and
remove the blade. If the blade has no release
tab, use a screwdriver to depress the spring at
the center. This will release the assembly. To
install the assembly, position the blade over the
pin at the tip of the arm and press until the
spring retainer engages the groove in the pin.

To remove the element, either depress the re-
lease button or squeeze the spring type retainer
clip at the outer end together, and slide the
blade element out. Just slide the new element
in until it latches.

Removal of the wiper arms requires the use
of a special tool, G.M. J-8966 or its equivalent.

r
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Versions of this tool are generally available in
auto parts stores.

1. Insert the tool under the wiper arm and
lever the arm off the shaft.

NOTE: Raising the hood on most later
models will facilitate easier wiper arm re-
moval.
2. Disconnect the washer hose from the

arm (if so equipped). Remove the arm.
3. Installation is in the reverse order of re-

moval. Be sure that the motor is in the park
position before installing the arms.

Windshield Wiper Motor
REMOVAL AND INSTALLATION

1. Disconnect the negative battery cable at
the battery.

2. Remove the screen or grille that covers
the cowl area.

3. Working under the hood, disconnect the
motor wiring. Then, reach through the cowl
opening and loosen, but do not remove, the
nuts which attach the transmission drive link
to the motor crank arm. Then, disconnect the
drive link from the crank arm.

Remove the wire arm with the special tool

4. Remove the three motor attaching
screws, and remove the motor, guiding the
crank arm through the hole.

To install:
1. Position the motor, guiding the crank

arm through the hole, and install the 3 motor
attaching screws.

2. Connect the drive link to the crank arm
and connect the motor wiring.

NOTE: The motor must be in the park posi-
tion before assembling the crank arm to the
transmission drive link(s).

3. Install the screen or grille that covers the.
cowl area.

4. Connect the negative battery cable at the:
battery.
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VIEW B
ANCO*

1. Wiper arm
2. Transmission shaft
3. Wiper arm retaining latch
4. Wiper blade removal
5. Wiper insert removal

VIEW C
TRICO®

6. Wiper blade assembly
7. Wiper insert
8. Screwdriver
9. Blade retainer

10. Insert retainer

Wiper arm, blade and insert
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2. two speed (standard)
3. Pulse (optional)

Wiper motor installation (1982-1982 Similar)

Wiper Linkage

REMOVAL AND INSTALLATION
1. Remove the wiper arms and blades.

Remove the cowl screen or grille.
2. Disconnect the wiring from the wiper

motor. Loosen, but do not remove the nuts
which attach the transmission drive link to the
motor crank arm. Then, disconnect the drive
link from the arm.

3. Remove the transmission-to-body attach-
ing screws from both the right and left sides of
the car.

4. Guide the transmissions and linkage out
through the cowl opening.

1. Motor bearing
2. Be careful not to chip magnets
3. Magnets

Armature installation (1984 and Later)
Ka

»

To install: :

1. Guide the transmissions and linkage in
through the cowl opening.

2. Install the transmission-to-body attach-
ing screws to both the right and left sides of the
car.

3. Connect the drive link to the arm.
Tighten the nuts which attach the transmis-
sion drive link to the motor crank arm. Con-
nect the wiring to the wiper motor.

4. Install the cowl screen or grille.
5. Install the wiper arms and blades.

Washer Pump
REMOVAL AND INSTALLATION

1. Using a suitable pry bar, lift the washer
pump retainer clip on the wiper motor cover.

2. Pull the washer pump from the cover.
3. To install, position the washer pump to

the cover. Be sure to push the washer pump all
the way into the female socket.

4, Install the washer pump retainer clip on
the wiper motor cover.

Rear Window Wiper Motor
REMOVAL AND INSTALLATION
1 .  Remove the wiper arm blade using tool

J-8966 or equivalent.
2. Remove the nut and spacer on the wiper

motor shaft.
3. Raise the lid and remove the lift window

trim panel.
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Right side drivers housing

Left side driver housing

Motor crank arm

Locator rib

Rearward wiper link
Right drive shaft

Forward motor link

Clearance hole

1

3
4
5
6
7
8

2

VIEW C

Windshield wiper transmission installation
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1. Screwdriver (rotate)
2. Retaining clip
3. Align cam arm with this hole
4. Wiper in park position

Washer pump/wiper cover replacement (1984 and
Later)

4. Disconnect the electrical connectors to
the wiper motor.

5. Remove the rivets holding the motor sup-
port to the lift window panel and remove the
assembly from the car.

6. To remove the motor, remove the screws
retaining wiper motor to motor support.

To install:
1. Position the motor onto the motor sup-

port and install the screws.

INSTRUMENT PANEL ASM

ew (RB)
TYPICAL

e l  INSTRUMENT PANEL ASM

2. Wiper motor assembly
Rear lift window wiper motor assembly

2. Install the motor support with the motor
onto the lift window panel and secure it with
rivets or nuts/bolts.

3. Connect the electrical connectors to the
wiper motor.

4. Install the lift window trim panel and
lower the lid.

5. Install the nut and spacer on the wiper
motor shaft.

6. Install the wiper arm blade.

INSTRUMENTS AND SWITCHES

Instrument Cluster
REMOVAL AND INSTALLATION
Sport Coupe Model

1. Disconnect the negative battery cable.
2. Remove the instrument cluster bezel.
3. Remove the cluster attachment screws.

INSTRUMENT PANEL

Instrument panel cluster and bezel

x
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4. Pull the cluster out. Disconnect the Console
speedometer cable and electrical connections.

5 Remove the cluster lens. REMOVAL AND INSTALLATION

To s ta  he dl | Trim Plate and Switches
1. Install the cluster lens. . . ah i. 1. Disconnect the negative (-) battery cable.
2. Connect the speedometer and electrical 2. Remove the shifter handle, retainer, ash-

connections. tray and trim plate retaining screws.
3. Push the cluster in.  3. Raise the trim plate and disconnect the
4. Install the cluster attachment screws. electrical connectors.
5. Install the instrument cluster bezel. 4. Remove the switches, cigarette lighter

: 6. Connect the negative battery cable. and trim plate.
To install:
1. Install the trim plate, cigarette lighter,

switches and connect the electrical connectors.
2. Install the trim plate attaching screws,

ashtray and shift handle.
3. Connect the negative battery cable.

~ Console Assembly
1. Remove the trim plate as outlined ear-

lier.
2. Remove the console retaining screws and

console.
3. Install the console and torque the retain-

ing bolts to 23 inch lbs. (2.6 Nm).

Windshield Wiper Switch
REMOVAL AND INSTALLATION

105. Console NOTE: The wiper switch is part of the multi-
196. Screw function lever, located on the steering wheel

Console assembly column.

ATTACH TERMINAL TO MUSIC INSTALL LEVER BY ALIGNING TANG
WIRE & PULL THROUGH COLUMN AND PUSH STRAIGHT IN UNTIL
UNTIL SLACK IS REMOVED SEATED IN SPRING RETAINER

INSERT TOOL INTO
OPENING & ROUTE
THROUGH COLUMN AS
SHOWN SLIDE PROTECTOR OVER

LEAD FROM LEVER,
THEN SLIDE PROTECTOR\ OVER RIB ON MAIN WIREPAT CONDUIT UNTIL LOWERTPR,  

4 ENDSOF BOTH~~ & PROTECTOR & MAIN
WIRE CONDUIT ARE EVEN

POSITION COLUMN AS FOLLOWS:

1. SHIFT LEVER IN LOW POSITION

2. TURN SIGNAL SWITCH IN RIGHT TURN POSITION
3. FOR TILT COLUMN INSTALLATION, COLUMN IS TO

BE IN FULL UP POSITION

Multi-Function Lever Installation



1. Disconnect the electrical connector of the
multi-function lever, locatedunder the steering
wheel.

2 .  Remove the protective cover from the
wire.

3. Grasp the lever firmly, twist and pull
(the tang on the lever must align with the
socket) the lever straight out.

4. Pull the .wire through the steering
column.

To install:
1. Slide a music wire tool through the steer-

ing column and connect the lever wire to the
tool wire; pull the wire through the steering
column.

2. Push the control lever into the spring
loaded socket (be sure to align the tang).

3. Install the protective cover to the wire.
4. Connect the electrical connector of the

multi-function lever.

Headlight Switch
REMOVAL AND INSTALLATION
Early Models

1. Disconnect the negative battery cable at
the battery.

2. Remove the four screws from inside the
defroster duct (instrument panel pad securing
SCTews).

3. Remove the screws which are under the
lip of the instrument panel pad.

4. Remove the instrument panel pad.
5. On models equipped with air condition-

ing, remove the instrument panel cluster bezel
and the cluster.

6. Remove the radio speaker bracket.
7. Pull the headlight switch knob to the ON

position, depress the locking button for the
knob and shaft (located on the switch), and
remove the knob and shaft.

8. Remove the switch bezel (retainer).

HARNESS
ASSEMBLY

INSTRUMENT PANEL

HEADLAMP
SWITCH

ASSEMBLY

Headlight switch assembly
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9. Disconnect the wiring from the switch
and remove the switch.

To install:
1. Position the switch into place and con-

nect the wiring to the switch.
2. Install the switch bezel (retainer).
3. Push the headlight switch knob into the

switch. (It may be necessary to depress the
knob release button.

4. Install the radio speaker bracket.
5. On models equipped with air condition-

ing, install the instrument panel cluster bezel
and the cluster.

- 6. Install the instrument panel pad.
7. Install the screws which are under the

lip of the instrument panel pad.
8. Install the four screws from inside the de-

froster duct (instrument panel pad securing
SCrews).

9. Connect the negative battery cable at the
battery.

57. Screw
58. Switch assembly

Headlight/parking light switch

Late Models
1. Disconnect the negative (-) battery cable.
2. Remove the cluster trim plate as out-

lined in the Instrument Cluster section in this
Chapter.

3. Remove the switch screws, electrical con-
nector and switch assembly.

To install:
1. Install the switch and torque the screws

to 13 inch Ibs. (1.5 Nm).
2. Install the cluster trim plate and battery

cable.

Clock
The clock is an integral part of the radio as-

sembly. If  the clock is effective, the radio has to
removed and serviced. Refer to “Radio” re-
moval and installation procedures in this Chap-
ter for information.
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Speedometer Cable
REMOVAL AND INSTALLATION
Mechanical Cable

1. Disconnect the negative battery cable at
the battery.

2. On models without cruise control, discon-
nect the speedometer cable strap at the power
brake booster. On models with power brakes,
disconnect the speedometer cable at the cruise
control transducer.

3. Remove the instrument cluster bezel.
4. Remove the six instrument cluster attach-

ing screws and pull the cluster out far enough
bo gain access to the rear of the speedometer

ead.
5. Reach beneath the cable connection at

the speedometer head, push in on the cable re-
taining spring, and disconnect the cable from
the speedometer.

6. Slide the old cable out of the
speedometer cable casing. If the cable is
broken, remove the cable from both ends of the
casing. Using a short piece of the old cable to fit
the speedometer connection, turn the
speedometer to increase the speed indicated on
the dial and check for any binding during rota-
tion. If binding is noted, the speedometer must
be removed for repair or replacement. Check
the entire cable casing for extreme bends, chaf-
ing, breaks, etc., and replace if necessary.

To install:
1. Wipe the cable clean using a lint-free

cloth.
2. If the old casing is to be reused, flush the

casing with petroleum spirits and blow dry
with compressed air.

3. Lubricate the speedometer cable with an
appropriate lubricant, being sure to cover the
lower 2/3 of the cable.

4. Insert the cable into the casing, then con-
nect the cable and casing assembly to the
speedometer.

5. Install the cluster and install the 6 instru-
ment cluster attaching screws.

FERRULE-PILOTS AND
SPEEDO NECK AND
PROTECTS TIP \

BRAID LINER
AND CASING

RETAINING SPRING
PUSH TO DISENGAGE

Speedometer cable-to-instrument cluster removal

6. Install the instrument cluster bezel.
7. On models without cruise control, con-

nect the speedometer cable strap at the power
brake booster. On models with power brakes,
connect the speedometer cable at the cruise con-
trol transducer.

8. Connect the negative battery cable at the
battery.

Electronic Speedometer Sensor
The electronic speedometer does not use a

cable. An electronic signal is sent to the
speedometer by a vehicle speed sensor located
in the transmission. The sensor is mounted in
the extension housing of the transmission. To
remove, disconnect the electrical connector,
remove the bolt/retainer and sensor.

LIGHTING
Headlights
REMOVAL AND INSTALLATION

CAUTION: Halogen bulbs contain a gas
under pressure. Handling a bulb improperly
could cause it to shatter into flyingglass frag-
ments. To help avoid personal injury: turn
off the light switch and allow the bulb to cool,
always wear eye protection, handle the bulb
only by its base and avoid touching the glass,
do not scratch the bulb andplace the old bulb
in the new bulb’s carton and dispose ofprop-
erly.
1. Remove headlight bezel retaining screws

and remove bezel.
2. Disengage spring from the retaining ring

with a cotter pin removal tool and remove two
attaching screws.

3. Remove retaining ring, disconnect sealed
beam unit at wiring connector and remove the
unit.

To install:
1. Attach the connector to replacement

unit and position the unit in place making sure
ADJUSTER

Headlamp and bezel



Headlight switch

the number molded into the lens face is at the
top.

NOTE: In the dual headlight installation
the inboard unit (No. 1) takes a double con-
nector plug, the outboard unit (No. 2) takes a
triple connector plug.
2. Position retaining ring into place and in-

stall the retaining ring attaching screws and
spring.

3. Check operation of unit and install the
headlight bezel.
ALIGNMENT

Horizontal and vertical aiming of each sealed
beam headlight is done by two adjusting screws
which move the mounting ring in the body
against the tension of a coil spring. When using
mechanical aimers, follow the manufacturer’s
instructions.

CONCEALED HEADLIGHT  SERVICING
Manual Opening

Should an electrical failure occur in the head-
light circuit, they may be raised manually by
opening the hood and rotating the knob on the
actuator in a counterclockwise direction until
the headlights are fully open. The lights may be
lowered by rotating in a clockwise direction.

Actuator Assembly
1. Raise the headlight by turning the knob

on the motor counterclockwise.
2. Remove the four screws at each side of

the bezel (light cover) and remove the bezel.
3. Remove the retaining spring by using a

hooked tool such as a cotter pin remover.
4. Remove the four retainer screws and re-

tainer.
5. Remove the headlight by rotating toward

the center of the vehicle.
6. Disconnect the electrical connector.
7. Turn the knob on the headlight motor to

lower the assembly about halfway.
8. Remove the two lower assembly bolts by

reaching through the opening.
9. Remove the two upper bolts and discon-

»
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nect the motor electrical connector. Remove
the assembly from the vehicle,

To install:
1. Install the assembly and connect the elec-

trical connector.
2. Install the two upper and lower bolts.
3. Raise the assembly, connect the light con-

nector and install the headlight.
4. Install the retainer and screws.
5. Install the bezel and screws.
6. Install the retaining spring and lower the

assembly.
7. Adjust the headlights.

Signal and Marker Lights
REMOVAL AND INSTALLATION
Front Park/Turn and All Side Marker Lights

1. Reach around to the back side of the
light assembly and unlock the bulb holder/
wiring harness by grasping the bulb holder/
wiring harness and turning it counterclockwise
approximately }/4 turn.

2. Remove the bulb holder/wiring harness
assembly.

3. To install, insert the bulb holder/wiring
harness assembly into the light assembly and
locking the holder by turning it 1/4 turn clock-
wise,
Rear Park/Turn Lights

The tail light bulbs can be replaced by remov-
ing the plastic wing nuts which retain the light
assemblies to the rear end panel and then re-
moving the light assembly.

1. Attaching nut
2. Lamp assembly
3. Filler assembly

Rear exterior tail assembly servicing
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TRAILER WIRING

Wiring the car for towing is fairly easy. There
are a number of good wiring kits available and
these should be used, rather than trying to
design your own. All trailers will need brake
lights and turn signals as well as tail lights and
side marker lights. Most states require extra
marker lights for overly wide trailers. Also,
most states have recently required back-up
lights for trailers, and most trailer manufactur-
ers have been building trailers with back-up
lights for several years.

Additionally, some Class I, most Class II and
just about all Class III trailers will have electrie
brakes.

Add to this number an accessories wire, to
operate trailer internal equipment or to charge
the trailer’s battery, and you can have as many
as seven wires in the harness.

Determine the equipment on your trailer and
buy the wiring kit necessary. The kit will con-
tain all the wires needed, plus a plug adapter
set which included the female plug, mounted
on the bumper or hitch, and the male plug,
wired into, or plugged into the trailer harness.

When installing the kit, follow the manufac-
turer’s instructions. The color coding of the
wires is standard throughout the industry.

One point to note: some domestic vehicles,
and most imported vehicles, have separate turn
signals. On most domestic vehicles, the brake
lights and rear turn signals operate with the
same bulb. For those vehicles with separate
turn signals, you can purchase an isolation unit
so that the brake lights won’t blink whenever
the turn signals are operated, or, you can go to
your local electronics supply house and buy
four diodes to wire in series with the brake and
turn signal bulbs. Diodes will isolate the brake
and turn signals. The choice is yours. The isola-
tion units are simple and quick to install, but
far more expensive than the diodes. The diodes,
however, require more work to install properly,
since they require the cutting of each bulb’s
wire and soldering in place of the diode.

One final point, the best kits are those with
a spring loaded cover on the vehicle mounted
socket. This cover prevents dirt and moisture
from corroding the terminals. Never let the ve-
hicle socket hang loosely; always mount it se-
curely to the bumper or hitch.

CIRCUIT PROTECTION

Fusible Links
In addition to circuit breakers and fuses, the

wiring harness incorporates fusible links to pro-

TO JUNCTION

CONNECTOR COVERING

\

FUSIBLE LINK BEFORE SHORT CIRCUIT

oF CUT WIRE HERE

FUSIBLE LINK AFTER SHORT CIRCUIT

Fusible links before and after a short circuit

CONNECTOR
FUSIBLE UINK

THOROUGHLY TAPE ALL
EXPOSED WIRES

he  a l l

CONNECTOR CRIMPED
AND SOLDERED

New fusible links are spliced to the wire

tect the wiring. Links are used rather than a
fuse, in wiring circuits that are not normally
fused, such as the ignition circuit. Firebird fus-
ible links are color coded red in the charging
and load circuits to match the color coding of
the circuits they protect. Each link is four
gauges smaller than the cable it protects, and is
marked on the insulation with the gauge size
because the insulation makes it appear heavier
than it really is. The engine compartment
wiring harness has several fusible links. The
same size wire with a special hypalon insula-
tion must be used when replacing a fusible link.

The links are located in the following areas:
1. A molded splice at the starter solenoid

BAT terminal, a 14 gauge red wire.
2. A 16 gauge red fusible link at the junc-

tion block to protect the unfused wiring of 12
gauge or larger wire. This link stops at the bulk-
head connector.

3. The alternator warning light and field cir-
cuitry is protected by a 20 gauge red wire fusi-
ble link used in the battery feed-to-voltage reg-
ulator #3 terminal. The link is installed as a
molded splice in the circuit at the junction
block.

4. The ammeter circuit is protected by two
20 gauge fusible links installed as molded
splices in the circuit at the junction block and
battery to starter circuit.

REPLACEMENT
1. Determine the circuit that is damaged.

a Disconnect the negative battery termi-
nal.



Nr  ,

FUSIBLE ceo By @,
LINKD ©f°

Fusible link D — located at battery

3. Cut the damaged fuse link from the har-
ness and discard it.

4. Identify and procure the proper fuse link
and butt connectors.

5. Strip the wire about 1/2 in. on each end.
6. Connect the fusible link and crimp the

butt connectors making sure that the wires are
secure.

7. Solder each connection with resin core
solder, and wrap the connections with plastic
electrical tape.

8. Reinstall the wire in the harness.
* Fusible Link A — located at starter sole-

noid, main power, rust
+ Fusible Link B — located at starter sole-

noid, ignition switch, rust

FUSIBLE LINKSER SOLENOID
STARTERS A,B,ANDG

FR
or ony DETONATION

Cap SENSOR

Fusible link A, B and G — located at the starter
motor

x
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* Fusible Link D — located at near battery,
coolant fan, rust

* Fusible Link E — located at junction
block, coolant fan, rust CL

* Fusible Link G — located at starter sole-"-
noid, alternator, rust CT

* Fusible Link J — located at junction block,
alternator, rust

9. Connect the negative battery terminal
and test the system for proper operation.

Circuit Breakers
Various circuit breakers are located under

the instrument panel. In order to gain access to
these components, it may be necessary to first
remove the under dash padding. Most of the cir-
cuit breakers are located in the convenience
center or the fuse panel. The rear hatch and
windshield wiper motors have internal circuit
breakers built-in. These circuit breakers
cannot be serviced separately.

Fuse Block
The fuse block on some models is located

under the instrument panel next to the steer-
ing wheel and is a swing down unit. Other
models have the fuse block located on the right
side of the dash and access is gained through
the glove box.

Each fuse block uses miniature fuses which
- are designed for increased circuit protection

and greater reliability. The compact fuse is a

To test for blown mini-fuse:
1. Pull fuse out and check visually
2. With the circuit activated use a test light across the

points shown

MINI  FUSE COLOR CODES

RATING COLOR

5 AMP TAN
10 AMP RED
20 AMP YELLOW
25 AMP WHITE

Blown fuse
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l e ,

Horn relay
Seat belt — ignition key-headlamp buzzer
Choke relay (vacant w/EFI)
Hazard flasher
Signal flashera

b
h

w
n

=

Convenience center and components

1

| AUDIO ALARM
ASSEMBLY

HORN = =
RELAY

HOLP DR #1

HAZARD O00FLASHER

Convenience center — located under the instru-
ment panel on the right side of steering column.
The two headlight door fuses are located in the con-
venience center

CC CCD

Fuse block — 1989-90

blade terminal design which allows fingertip re-
moval and replacement.

Although the fuses are interchangeable, the
amperage values are molded in bold, color
coded, easy to read numbers on the fuse body.
Use only fuses of equal replacement valve.

A blown fuse can easily be checked by visual
inspection or by continuity testing.

Buzzers, Relays, and Flashers
The electrical protection devices are located

in the convenience center, which is a swing
down unit located under the instrument panel.
All units are serviced by plug-in replacements.

DOOR LOCK
RELAY ASSEMBLY

Door lock relay — LH door post
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ANTENNA DEFOGGERRELAY TIMER
RELAY

Antenna and rear defogger relay — RH side of
Instrument panel

FUSE
BLOCK

ASSEMBLY _\|
LINE 3

DIAGNOSTIC
LINK
(ALDL) { 55
CONNECTORY —

Turn signal flasher — located near the fuse block
— late model

TURN SIGNAL FLASHER

The turn signal flasher is located inside the
convenience center for early model vehicles and
beside the fuse block for late model vehicles . In
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BRAKE PRESSURE
HEADLIGHT DIFFERENTIAL
DOOR MODULE WARNING SWITCH.

Headlight door module — behind brake power
booster

{AUTOMATIC TRANSMISSION)

HATCH RELEASE
RELAY

C204 |

(MANUAL TRANSMISSION)
Hatch release relay — RH side of instrument panel

order to gain access to the turn signal flasher,
it may be necessary to first remove the under
dash padding.

HAZARD FLASHER
The hazard flasher is located inside the con-

venience center. In order to gain access to the
turn signal flasher, it may be necessary to first
remove the under dash padding.
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S111

$145

FUEL PUMP
RELAY

COOLANT FAN
RELAY

A/C COMPRESSOR
CONTROL
RELAY

Fuel pump, coolant fan, A/C compressor relay — LH side of power brake booster

Troubleshooting the Heater
Problem Cause vu. Solution

Blower motor will not tum at any
speed

#
+ Blown fuse
+ Loose connection
+ Defective ground
« Faulty switch
+ Faulty motor
+ Faulty resistor

+ Replace fuse
+ Inspect and tighten
+ Clean and tighten
+ Replace switch
+ Replace motor
+ Replace resistor

Blower motor turns at one speed + Faulty switch » Replace switch
only + Faulty resistor + Replace resistor

Blower motor turns but does not + Intake blocked + Clean intake
circulate air + Fan not secured to the motor shaft  - Tighten security

Heater will not heat + Coolant does not reach proper + Check and replace thermostat if
temperature necessary

+ Heater core blocked internally
+ Heater core air-bound
+ Blend-air door not in proper

position

+ Flush or replace core if necessary
» Purge air from core
» Adjust cable

Heater will not defrost + Control cable adjustment incorrect
+ Defroster hose damaged

+ Adjust control cable
* Replace defroster hose

Lk)
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Troubleshooting Basic Turn Signal and Flasher Problems

Most problems in the tum signals or flasher system can be reduced to defective flashers or bulbs, which are easily
replaced. Occasionally, problems in the tum signals are traced to the switch in the steering column, which will require
professional service.
F=Front R=Rear e=Lights off o=Lights on

Problem Solution

| Turn signais light, but do not flash + Replace the flasher

No turn signals light on either side +» Check the fuse. Replace if defec-
five. ;

- Check the flasher by substitution
+ Check for open circuit, short circuit

or poor ground

i

Both tum signals on one side don't
work

» Check for bad bulbs
« Check for bad ground in both

housings

One tum signal light on one side
doesn’t work

he

« Check and/or replace bulb
+ Check for corrosion in socket.
Clean contacts.
-+ Check for poor ground at socket

. Tum signal f l a shestoo fast or t00
slow

T
w

- Check any bulb on the side flash-
ing too fast. A heavy-duty bulb is
probably installed in place of a
regular bulb.

«+ Check the bulb flashing too slow.
A standard bulb was probably
installed in place of a heavy-duty -
buib.

+ Check for loose connections or
corrosion at the bulb socket

Indicator lights don't work in either
direction

+ Check if the turn signals are work-
ng

« Check the dash indicator lights
+ Check the flasher by substitution

One indicator light doesn't light + On systems with 1 dash indicator:
See if the lights work on the

same side. Often the filaments
have been reversed in systems
combining stoplights with taillights
and tum signals.

Check the flasher by substitution
+ On systems with 2 indicators:

Check the bulbs on the same
side

Check the indicator light bulb
Check the flasher by substitution
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Troubleshooting Basic Lighting Problems
Problem Cause Solution

Lights
One or more lights don’t work, but + Defective bulb(s) + Replace bulb(s)

others do + Blown fuse(s) + Replace fuse(s)
+ Dirty fuse clips or light sockets « Clean connections
+ Poor ground circuit + Run ground wire from light socket

housing fo car frame

Lights bum out quickly + Incorrect voltage regulator setting » Replace voltage regulator
or defective regulator

» Poor battery/altemator connections  » Check battery/alternator
c connections

Lights go dim ., - + Low/discharged battery + Check battery
tod  - Altemator not charging + Check drive belt tension; repair or

: 
. replace alternator

+ Corroded sockets or connections + Clean bulb and socket contacts
and connections

+ Low voltage output + Replace voltage regulator

Lights flicker + Loose connection + Tighten all connections
+ Poor ground

« Circuit breaker operating (short
circuit)

* Run ground wire from light housing
to car frame

+ Check connections and look for
bare wires

Lights “flare"—Some flare is normal
on acceleration—if excessive, see

+ High voltage setting - Replace voltage regulator

“Lights Burn Out Quickly”

Lights glare—approaching drivers + Lights adjusted too high + Have headlights aimed
are blinded + Rear springs or shocks sagging + Check rear springs/shocks

* Rear tires soft + Check/correct rear tire pressure
Tum Signals
Tum signals don’t work in either + Blown fuse * Replace fuse

direction + Defective flasher + Replace flasher
+ Loose connection « Check/tighten all connections

Right (or left) tum signal only won't » Bulb burned out + Replace bulb
work - Right (or left) indicator bulb bumed

out
+ Check/replace indicator bulb

+ Short circuit + Check/repair wiring
Flasher rate too slow or too fast « incorrect wattage bulb » Flasher bulb

+ Incorrect flasher + Replace flasher (use a variable
load flasher if you pull a trailer)

indicator lights do not flash (burn » Bumed out bulb * Replace bulb
steadily) + Defective flasher * Replace flasher

Indicator lights do not light at ali » Burned out indicator buib
» Defective flasher

« Replace indicator bulb
+» Replace flasher
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Troubleshooting Basic Dash Gauge Problems
Problem Cause Solution

Coolant Temperature Gauge

Gauge reads erratically or not at all + Loose or dirty connections + Clean/tighten connections
+ Defective sending unit

+ Defective gauge

+ Bi-metal gauge: remove ths wire
from the sending unit. Ground
the wire for an instant. If the
gauge registers, replace the
sending unit.

+ Magnetic gauge: disconnect the
wire at the sending unit. With ig-
nition ON gauge should register
COLD. Ground the wire; gauge
should register HOT.

Ammeter Gauge—Turn Headlights ON (do not start engine). Note reaction
Ammeter shows charge + Connections reversed on gauge + Reinstall connections
Ammeter shows discharge + Ammeter is OK + Nothing
Ammeter does not move + Loose connections or faulty wiring + Check/correct wiring

+ Detective gauge + Replace gauge
Oil Pressure Gauge
Gauge does not register or is

inaccurate
» On mechanical gauge, Bourdon

tube may be bent or kinked

+ Low oil pressure

+ Defective gauge

+ Defective wiring

+ Defective sending unit

+ Check tube for kinks or bends pre-
venting oil from reaching the
gauge

+ Remove sending unit. idle the
engine briefly. If no oil flows
from sending unit hole, problem
is in engine.

+ Remove the wire from the sending
unit and ground it for an instant
with the ignition ON. A good
gauge will go to the top of the
scale.

+ Check the wiring to the gauge. If
it's OK and the gauge doesn't
register when grounded, replace
the gauge.

» If the wiring is OK and the gauge
functions when grounded,
replace the sending unit

All Gauges
All gauges do not operate

All gauges read low or erratically

+ Blown fuse
« Defective instrument regulator

+ Defective or dirty instrument voit-

+ Replace fuse
+ Replace instrument voltage

regulator
+ Clean contacts or replace

age regulator
All gauges pegged + Loss of ground between instru- « Check ground

ment voltage regulator and car
+ Defective instrument regulator + Replace regulator

Waming Lights

Light(s) do not come on when igni- + Defective bulb + Replace bulb
tion is ON, but engine is not + Defective wire + Check wire from light to sending
started unit

Light comes on with engine running

« Defective sending unit

+ Problem in individual system
+ Defective sending unit

» Disconnect the wire from the send-
ing unit and ground it. Replace
the sending unit if the light
comes on with the ignition ON.

+ Check system
+ Check sending unit (see above)
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Troubleshooting Basic Windshield Wiper Problems
Problem Cause Solution

Electric Wipers
Wipers do not operate— » Internal motor defect + Replace motor
Wiper motor heats up or hums - Bent or damaged linkage + Repair or replace linkage

+ Arms improperly installed on link- + Position linkage in park and rein-
ing pivots stall wiper arms

Wipers do not operate— « Fuse or circuit breaker blown + Replace fuse or circuit breaker
No current to motor + Loose, open or broken wiring + Repair wiring and connections

+ Defective switch + Replace switch
» Defective or corroded terminals + Replace or clean terminals
+ No ground circuit for motor or + Repair ground circuits

switch
Wipers do not operate— - Linkage disconnected or broken + Connect wiper linkage or replace
Motor runs | : broken linkage
Vacuum Wipers J )

Wipers do not operate i + Control switch or cable inoperative ~~ - Repair or replace switch or cable
+ Loss of engine vacuum to wiper « Check vacuum lines, engine

motor (broken hoses, low vacuum and fuel pump
engine vacuum, defective
vacuum/fuel pump)

+ Linkage broken or disconnected + Repair linkage
+ Defective wiper motor + Replace wiper motor

Wipers stop on engine acceleration + Leaking vacuum hoses + Repair or replace hoses
+ Dry windshield
+ Oversize wiper blades

+ Defective vacuum/fuel pump

+ Wet windshield with washers
+ Replace with proper size wiper

blades
+ Replace pump
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MANUAL TRANSMISSION

Understanding the Manual
Transmission

Because of the way the gasoline engine
breathes, it can produce torque, or twisting
force, only within a narrow speed range. Most
modern engines must turn at about 2,500 rpm
to produce their peak torque. By 4,500 rpm
they are producing so little torque that contin-
ued increases in engine speed produce no power
increases. 

|

The transmission and clutch are employed to
vary the relationship between engine speed and
the speed of the wheels so that adequate engine
power can be produced under all circum-

+ stances. The clutch allows engine torque to be
applied to the transmission input shaft gradu-
ally, due to mechanical slippage. The vehicle,
consequently, be started smoothly from a full
stop.

The transmission changes the ratio between
the rotating speeds of the engine and the
wheels by the use of gears. 4-speed or 5-speed
transmissions are most common. The lower
gears allow full engine power to be applied to
the rear wheels during acceleration at low
speeds.

The clutch driven plate is a thin disc, the
center of which is splined to the transmission
input shaft. Both sides of the disc are covered
with a layer of material which is similar to
brake lining and which is capable of allowing
slippage without roughness or excessive noise.

The clutch cover is bolted to the engine fly-
wheel and incorporates a diaphragm spring
which provides the pressure to engage the
clutch. The cover also houses the pressure
plate. The driven disc is sandwiched between
the pressure plate and the smooth surface of
the flywheel when the clutch pedal is released,

thus forcing it to turn at the same speed as the
engine crankshaft.

The transmission contains a mainshaft
which passes all the way through the transmis-
sion, from the clutch to the driveshaft. This
shaft is separated at one point, so that front
and rear portions can turn at different speeds.

Power is transmitted by a countershaft in
the lower gears and reverse. The gears of the
countershaft mesh with gears on the main-
shaft, allowing power to be carried from one to
the other. All the countershaft gears are inte-
gral with that shaft, while several of the main-
shaft gears can either rotate independently of
the shaft or be locked to it. Shifting from one
gear to the next causes one of the gears to be
freed from rotating with the shaft, and locks
another to it. Gears are locked and unlocked by
internal dog clutches which slide between the
center of the gear and the shaft. The forward
gears usually employ synchronizers: friction
members which smoothly bring gear and shaft
to the same speed before the toothed dog
clutches are engaged.

The clutch is operating properly if:
1. It will stall the engine when released

with the vehicle held stationary.
2. The shift lever can be moved freely be-

tween first and reverse gears when the vehicle
is stationary and the clutch disengaged.

A clutch pedal free-play adjustment is incor-
porated in the linkage. If there is about 1-2 in.
of motion before the pedal begins to release the
clutch, it is adjusted properly. Inadequate free-
play wears all parts of the clutch releasing mech-
anisms and may cause slippage. Excessive free-
play may cause inadequate release and hard
shifting of gears.

All 1984 and later clutches use a hydraulic
system in place of a mechanical linkage. If the
clutch fails to release, fill the clutch master cyl-
inder with fluid to the proper level and pump



- Gearshift lever loose

+ Offset lever nylon insert wom or
lever attaching nut loose

+ Gearshift mechanism, shift forks,
selector plates, interlock plate,
selector arm, shift rail, detent
plugs, springs or shift cover
worn or damaged

+ Clutch shaft or roller bearings wom
or damaged
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Troubleshooting the Manual Transmission
Problem Cause Solution

Transmission shifts hard » Clutch adjustment incorrect - Adjust clutch
+ Clutch linkage or cable binding « Lubricate or repair as necessary
+ Shift rail binding « Check for mispositioned selector

arm roll pin, loose cover bolts,
worn shift rail bores, worn shift
rail, distorted oil seal, or exten-
sion housing not aligned with
case. Repair as necessary.

+ Internal bind in transmission + Remove, dissemble and inspect
caused by shift forks, selector transmission. Replace wom or
plates, or synchronizer assem- damaged components as nec-
blies essary.

+ Clutch housing misalignment » Check runout at rear face of clutch
. housing

- Incorrect lubricant N » Drain and refill transmission
» Block rings and/or cone seats + Blocking ring to gear clutch tooth

worn face clearance must be 0.030
inch or greater. if clearance is
correct it may still be necessary
to inspect blocking rings and
cone seats for excessive wear.
Repair as necessary.

Gear clash when shifting from one + Clutch adjustment incorrect + Adjust clutch
gear to another + Clutch linkage or cable binding « Lubricate or repair as necessary

« Clutch housing misalignment » Check runout at rear of clutch
housing

= Lubricant level low or incorrect » Drain and refill transmission and
lubricant check for lubricant leaks if level

was low. Repair as necessary.
+ Gearshift components, or » Remove, disassemble and inspect

synchronizer assemblies wom transmission. Replace worn or
or damaged damaged components as

necessary.

Transmission noisy + Lubricant leve! low or incorrect - Drain and refill transmission. If
lubricant lubricant level was low, check

for leaks and repair as neces-
sary.

» Clutch housing-to-engine, or trans- + Check and correct bolt torque as
mission-to-clutch housing bolts necessary
loose =

+ Dirt, chips, foreign material in + Drain, flush, and refill transmission
transmission

+ Gearshift mechanism, transmis- + Remove, disassemble and inspect
sion gears, or bearing compo- transmission. Replace wom or
nents worn or damaged damaged components as nec-

essary.
+ Clutch housing misalignment + Check runout at rear face of clutch

housing

Jumps out of gear + Clutch housing misalignment + Check runout at rear face of clutch
housing

+ Check lever for worn fork. Tighten
loose attaching bolts.

+ Remove gearshift lever and check
for loose offset lever nut or wom
insert. Repair or replace as nec-
essary.

+ Remove, disassemble and inspect
transmission cover assembly.
Replace wom or damaged com-
ponents as necessary.

+ Replace clutch shaft or roller bear-
ings as necessary
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Troubleshooting the Manual Transmission
Problem Cause Solution

Jumps out of gear (cont.)
-

+ Gear teeth worn or tapered, syn-
chronizer assemblies wom or
damaged, excessive end play
caused by worn thrust washers
or output shaft gears

+ Pilot bushing worn

+ Remove, disassemble, and inspect
transmission. Replace wom or
damaged components as nec-
essary.

+ Replace pilot bushing

Will not shift into one gear + Gearshift selector plates, interlock
plate, or selector arm, wom,
damaged, or incorrectly assem-
bled

- Shift rail detent plunger wom,
spring broken, or piug loose

+ Gearshift lever wom or damaged
+ Synchronizer sleeves or hubs,

damaged or wom

+ Remove, disassemble, and inspect
‘transmission cover assembly.
Repair or replace components
as necessary.

+ Tighten plug or replace wom or
damaged components as nec-
essary

Replace gearshift lever
« Remove, disassemble and inspect

transmission. Replace wom or
damaged components.

Locked in one gear—cannot be
shifted out

+ Shift rail(s) worn or broken, shifter
fork bent, setscrew loose, center
detent plug missing or wom

Broken gear teeth on countershaft
gear, clutch shaft, or reverse
idler gear

Gearshift lever broken or wom, shift
mechanism in cover incorrectly
assembled or broken, worn dam-
aged gear train components

Inspect and replace worn or dam-
aged parts

Inspect and replace damaged part*

+ Disassemble transmission.
Replace damaged parts or as-
semble correctly.

= Simi

A. VIN derivative location
B. VIN derivative optional location

Transmission identification—late model! 5-speed
77mm manual transmission

the clutch pedal to fill the system with fluid.
Bleed the system in the same way as a brake
system. If leaks are located, tighten the loose
connections or overhaul the master or slave cyl-

: inder as necessary.

Identification
A The Firebird uses the Borg Warner 77mm 4

and 5 speed transmissions with all engines.
Manual transmissions are identified by the
number of forward gears and the measured dis-
tance between the centerlines of the mainshaft
and the countergear.

|

=
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Transmission identification — early model 4 and
5-speed 77mm manual transmission
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Adjustments
LINKAGE
1982-84

NOTE: All terms used in the following pro-
cedure match those which are used in the ac-
companying illustration. No linkage adjust-
ment is possible on the 1984-90 4- and 5-
speed transmissions.
1. Disconnect the negative battery cable at

the battery.
a Place the shift control lever (F) in Neu-

tral.
3. Raise the vehicle and support it safely

with jackstands.
4. Remove the swivel retainers (P) from the

levers (E, H, and J).
5. Remove the swivels (S) from the shifter

assembly (G), and loosen the swivel locknuts (R
and T).

6. Make sure that levers L, M, and N are in
their Neutral positions (center detents).

7. Align the holes of levers E, H, and J with
the notch in the shifter assembly (G). Insert an
alignment gauge (J—-33195) to hold the levers in
this position.

WASHER A
RETAINER B r p ,

3RD & 4TH ROD C

ROD K WARNER

IRD & 4TH RODC
<9

1ST & 2ND ROD D

Pp

REVERSE
ROD. K

8. Insert swivel S into lever E and install
washer Q. Secure with retainer P.

9. Apply rearward pressure (Z) to lever N.
Tighten locknuts R and T (at the same time)
against swivel S to 25 ft. lbs. (34 Nm).

10. Repeat steps 8 and 9 for rod D and levers
J and M.

11. Repeat steps 8 and 9 for rod K and levers
Hand L.

12. Remove the alignment gauge, lower the
vehicle, and check the operation of the shifting
mechanism.

13. Reconnect the negative battery cable.

Back-up Light Switch
REMOVAL AND INSTALLATION

1. Disconnect the negative (-) battery cable.
2. Raise the vehicle and support with jack-

stands.
3. Disconnect the switch electrical connec-

tor.
4 .  Remove the switch from the transmis-

sion.
5. Install the switch and torque to 20 ft. Ibs.

(27 Nm).

LEVER F
SHIFTER ASMG

SHIFTER
ASM G

LEVER H

RETAINER P

LEVER H LEVER J
NUTT

WASHER Q
SWIVEL §

LEVERE
view[A]

0.1 X 45°
LEVERF 16.41

2.0 |
GAGE

» SHIFTER r l

e | :

LEVER H

ER J
LJ

view [B]
GAGE
SPECIFICATIONS

Transmission shift linkage adjustment
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Backup light switch — manual transmission

6. Reconnect the connector, lower the vehi-
cle and connect the battery cable.

Transmission
REMOVAL AND INSTALLATION

NOTE: On 5-speed transmissions remove
the shift lever boot and the shift lever prior to
transmission removal.
1. Disconnect the negative battery cable at

the battery.
2. Raise the vehicle and support it safely

with jackstands.
3. Drain the lubricant from the transmis-

sion.
4. Remove the torque arm from the vehicle

as outlined under Rear Suspension.
5. Mark the driveshaft and the rear axle

pinion flange to indicate their relationship.
Unbolt the rear universal joint straps. Lower
the rear of the driveshaft, being careful to keep
the universal joint caps in place. Withdraw the
driveshaft from the transmission and remove it
from the vehicle.

6. Disconnect the speedometer cable and
the electrical connectors from the transmis-
sion.

7. Remove the exhaust pipe brace.
8. Remove the transmission shifter support

- attaching bolts from the transmission.
NOTE: To remove the shifter assembly,
remove the console, shifter boot and shifter
control.
9. On 4-speed transmissions only, discon-

nect the shift linkage at the shifter.
10. Raise the transmission slightly with a

jack, then remove the crossmember attaching
bolts.

11. Remove the transmission mount attach-
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ingbolts and remove the mount and crossmem-
ber from the vehicle.

12. Remove the transmission attaching
bolts, and with the aid of an assistant, move the
transmission rearward and downward out of
the vehicle.

To install:
1. Apply a light coating of high temperature

grease to the main drive gear bearing retainer
and to the splined portion of the main drive
gear. This will assure free movement of the
clutch and transmission components during as-
sembly.
2 .  Install the transmission and secure with

transmission mountingbolts. Torque transmis-
Son-to-clutch housing bolts to 55 ft. Ibs. (75

m).

3. Install the mount and crossmember into
the vehicle and install the transmission mount
attaching bolts. Torque mount-to-crossmem-
ber bolts to 35 ft. Ibs. (48 Nm) and mount-to-
transmission bolts to 35 ft. lbs. (48 Nm).

4. Install the crossmember attaching bolts.
Torque crossmember-to-body bolts to 35 ft. lbs.
(48 Nm).

5. On 4-speed transmissions only, connect
the shift linkage at the shifter and adjust the
shift linkage.

6. Install the transmission shifter support
attaching bolts to the transmission. Torque
shifter bracket-to-extension housing to 25 ft.
lbs. (34 Nm).

7. Install the exhaust pipe brace.
8. Connect the speedometer cable and the

electrical connectors to the transmission.
9. Install the driveshaft into the transmis-

sion. Then, align the marks on the driveshaft
and the rear axle pinion flange. Bolt the rear
universal joint straps.

10. Install the torque arm into the vehicle.
11. Fill the transmission with lubricant.

Then install the filler plug and torque to 15 ft.
lbs. (20 Nm).

12. Lower the vehicle.
13. Connect the negative battery cable at the

battery.

76mm Overhaul
TRANSMISSION CASE DISASSEMBLY

1. Drain the lubricant. Remove the side
cover and the shift forks.

2. Remove the clutch gear bearing retainer.
Remove the bearing-to-gear stem snapring and
pull out on the clutch gear until a small pry bar
can be inserted between the bearing, the large
snapring and case to pry the bearing off.

NOTE: The clutch gear bearing is a slip fit
on the gear and in the case. Removal of the
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1. Clip 18. Synchronizer assembly 32. Main drive gear 47. Spring
2. Speedometer drive gear 19. Mainshaft bearing rollers 33. Gasket 48. Cam
3. Snapring 20. Extension housing 34. Retainer assembly 49. Shaft assembly
4. Mainshatt rear bearing oil seal 35. Bolt 50. Shaft
5. Wave washer 21. Extension housing 36. Shifter shaft seal 51. Fork
6. Wave washer 22. Bolt 37. Shifter shaft seal 52. Fork
7. 1st gear 23. Washer 38. Bolt 53. Gasket
8. Blocker ring 24. Rear bearing ring 39. Cover 54. Woodruff key
9. Retaining ring 25. Gasket 40. Dowel pin 55. Countershaft
10. Synchronizer 26. Case assembly 41. Spring 56. Gear assembly
11. Spring 27. Drain plug 42. Bearing 57. Countershaft gear
12. Synchronizer key 28. Bearing assembly 43. Shaft 58. Gear thrust washer
13. Synchronizer hub 29. Retainer ring 44. Retainer 59. Bearing thrust washer
15. 2nd gear 30. Locator ring 45. Pin 60. Countershaft rollers
16. Mainshaft 31. Seal 46. Cam 61. Extension bushing
17. 3rd gear 62. Reverse idle shaft

Exploded view of the 76mm 4-speed transmission

bearing will provide clearance for the clutch
gear and the mainshaft removal.
3. Remove the extension housing bolts,

then remove the clutch gear, the mainshaft and
the extension as an assembly.

4. Spread the snapring which holds the
mainshaft rear bearing and remove the exten-
sion case.

5. Using a dummy shaft, drive the counter-
shaft and its woodruff key out through the rear
of the case. Remove the countergear assembly
and the bearings.

6. Using a long drift, drive the Reverse idler

shaft and the woodruff key through the rear of
the case.

7. Expand and remove the 3rd/4th speed
sliding clutch hub snapring from the main-
shaft. Remove the clutch assembly, the 3rd
gear blocking ring and the 3rd speed gear from
the front of the mainshaft.

8. Press in the speedometer gear retaining
clip and slide the gear off the mainshaft.
Remove the rear bearing snapring from the
mainshaft.

9. Using an arbor press, support the lst
gear on press plates, then press the 1st gear,



the thrust washer, the spring washer, the rear
bearing and snapring from the rear of the main-
shaft.

CAUTION: Be sure to center the gear, the
washers, the bearings and the snapring
when pressing the rear bearing.
10. Expand and remove the 1st/2nd sliding

clutch hub snapring from the mainshaft, then
remove the clutch assembly, the 2nd speed
blocking ring and the 2nd speed gear from the
rear of the mainshaft.

NOTE: After thoroughly cleaning the parts
and the transmission case, inspect and re-
place the damaged or wornparts. When check-
ing the bearings, do not spin them at high
speeds. Clean and rotate the bearings by
hand to detect the roughness or unevenness.
Spinning can damage the balls and the
races.

TRANSMISSION CASE ASSEMBLY
1. Grease both inside ends of the counter-

gear. Install a dummy shaft into the counter-
gear, then load a row of roller bearings (27) and
thrust washers at each end of the countergear.

2. Position the countergear assembly into
the case through the rear opening. Place a
tanged thrust washer at each end of the coun-
tergear.

3. Install the countergear shaft and
woodruff key from the rear of the case.

NOTE: Make sure that the shaft engages
both thrust washers and that the tangs align
with their notches in the case.
4. Install the Reverse idler gear, the shaft

and the woodruff key. Install the extension-to-
rear bearing snapring. Assemble the extension
housing over the rear of the mainshaft and
onto the rear bearing.

5. Install the 14 mainshaft pilot bearings
into the clutch opening and the 4th speed block-
ing ring onto the clutching surface of the clutch
gear (with the clutching teeth facing the gear).

6. Assemble the clutch gear, the pilot bear-
ings and the 4th speed blocking ring unit over
the front of the mainshaft. Do not assemble the
bearing to the gear at this point.

CAUTION: Be sure that the blocking ring
notches align with the 3rd/4th synchronizer
assembly keys.
7. Install the extension-to-case gasket and

secure it with grease. Install the clutch gear,
the mainshaft and the extension housing as an
assembly. Install the extension-to-case bolts
(apply sealer to the bottom bolt) and torque to
45 ft. lbs. (61 Nm).

8. Install the outer snapring on the front
bearing and place the bearing over the stem of
the clutch gear and into the case bore.

9. Install the snapring to the clutch gear
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stem. Install the clutch gear bearing retainer
and the gasket, with the retainer oil return
hole at the bottom.

10. Place the synchronizer sleeves into the
Neutral positions and install the cover, the
gasket and the fork assemblies to the case; be
sure the forks align with the synchronizer
sleeve grooves. Torque the cover bolts to 22 ft.
lbs. (30 Nm).

MAINSHAFT ASSEMBLY
Install the following parts with the front of

the mainshaft facing up:
1. Install the 3rd speed gear with the clutch-

ing teeth up; the rear face of the gear will abut
with the mainshaft flange.

2. Install a blocking ring (with the clutch-
ing teeth down) over the 3rd speed gear
synchronizing surface.

NOTE: The four blocking rings are the
same.
3. Press the 3rd/4th synchronizer assembly

(with the fork slot down) onto the mainshaft
splines until it bottoms.

CAUTION: The blocking ring notches must
align with the synchronizer assembly keys.
4. Install the synchronizer hub-to-main-

shaft snapring; both synchronizer snaprings
are the same. :

Install the following parts with the rear of
the mainshaft facing up:

5. Install the 2nd speed gear with the clutch-
ing teeth up; the front face of the gear will abut
with the flange on the mainshaft.

6. Install a blocking ring (with the clutch-
ing teeth down) over the 2nd speed gear
synchronizing surface.

7. Press the 1st/2nd synchronizer assembly
(with the fork slot down) onto the mainshaft.

CAUTION: The blocking ring notches must
align with the synchronizer assembly keys.
8. Install the synchronizer hub-to-main-

shaft snapring.
9. Install a blocking ring with the notches

down so they align with the 1st/2nd synchro-
nizer assembly keys.

10. Install the lst gear with the clutching
teeth down. Install the 1st gear thrust washer
and the spring washer.

11. Press the rear ball bearing (with the slot
down) onto the mainshaft. Install the snapring.
Install the speedometer gear and clip.

83mm Overhaul
TRANSMISSION CASE DISASSEMBLY

1. Thoroughly clean the exterior of the
case.

2. Remove the 7 Overdrive unit-to-Reverse
housing bolts and separate the two units.
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. Bolt

. Lock washer

. Bearing retainer

. Seal

. Gasket

. Snapring

. Ring

. Snapring

. Drain plug
. Bearing
. Transmission case
. Front gasket
. Clutch gear

Roller
Spacer
Side gasket
1st, 2nd, 3rd and 4th

1st/2nd shaft
assembly
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20. Interlock sleeve
21. Transmission cover
22. Bolt
23. Shifter shaft seal
24. Rev. lever spring
25. Interlock pin
26. 3rd/4th shaft assembly
27. Washer
28. Countershaft bearing
washer
29. Roller
30. Countershatft gear
31. Spacer
32. Countershaft
33. Key (s in .  x 5/gin.)
34. Clutch hub retaining
ring
35. Blocker ring
36. Synchronizer spring
37. Shifting key

38. 3rd/4th synchronizer
39. 3rd gear
40. 2nd gear
41. 1st/2nd synchronizer
42. Transmission
mainshaft
43. 1st gear
44. 1st gear sleeve
45. 1st gear thrust washer
46. Snapring
47. Mainshaft rear bearing
48. Pin
49. Retainer assembly
50. Ring
51. Retainer ring
52. Reverse gear
53. Speedometer drive
gear
54. Gasket
55. Extension housing

Exploded view of the 83mm 4-speed transmission

56. Bolt
57. Extension bushing
58. Extension seal
£9. Bolt
60. Shift shaft oil seal
61. Reverse shift shaft
62. Reverse fork
63. Lock pin
64. Lever poppet spring
65. Ball
66. Boit
67. Shaft
68. Pin
69. Plug
70. Rev. idler gear
washer
71. Reverse idler gear
72. Front ring
73. Rev. idler gear, front
74, Washer

. . Na o

: OTRO



3. Remove the drain plug from the lower
right side of the case and drain the lubricant.

4. Shift the transmission into 2nd gear,
then remove the shift cover bolts, the cover, the
gasket and both shift forks. |

5. Remove the backup switch from the Re-
verse housing.

6. Rotate the Reverse shifter shaft, then
remove the shift fork and gear from the main-
shaft.

7. Remove the lock pin from the Reverse
shift lever boss and pull the shaft from the hous-
ing.

8. Remove the drive gear bearing retainer
bolts, the retainer and the gasket from the
front of the case.

9. Remove the front bearing snapring, the
selective fit snapring and the spacer washer.

10. Using tool No. J-6654-01 and J-8433-1,
pull the drive gear bearing from the case.

11. Remove the six Reverse housing-to-case
bolts. Using a small drift and a hammer, tap
the reverse housing locating pin into the case.

12. Rotate the Reverse housing on the main-
shaft until the Reverse idler gear shaft hole in
the housing aligns with the countergear shaft.

13. Using tool No. J-24658 or a dummy
shaft, drive the countergear shaft rearward out
of the gear and through the Reverse housing.
The countergear will drop to the bottom of the
case allowing clearance for the removal of the
mainshaft.

14. Remove the mainshaft with the Reverse
housing and the drive gear from the case.

15. Remove the front Reverse idler gear and
thrust washer from the case. |

16. Remove the countergear and the two
tanged thrust washers from the case. Check
the bottom of the case for loose pilot bearings.
Remove the Reverse housing locating pin and
any other loose components.

TRANSMISSION CASE ASSEMBLY
1. Place the transmission case on its side

with the shift cover opening toward the assem-
bler. Position the countergear tanged washers
in place, using a heavy grease to retain them.

NOTE: Be sure the tangs are in the notches
of the thrust face.
2. Position the countergear assembly in the

bottom of the case.
3. Install the front Reverse idler gear (teeth

facing forward) and the thrust washer in the
case; use a heavy grease to hold the thrust
washer in position.

4. Using heavy grease, install the 16 roller
bearings and the washer into the main drive
gear. Mate the main drive gear with the main-
shaft assembly. Position the 3rd/4th synchro-
nizer sliding sleeve forward. :

»
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NOTE: This will provide clearance for instal-
lation as well as hold the assembly together.
5. Position a new Reverse housing to the

case gasket on the rear of the case.
6. Install the mainshaft and drive gear as-

sembly into the case.
7. Place the bearing snapring on the front

main bearing. Using tool No. J-5590 or a
hollow tube, position the front main bearing
into the case opening and tap into place. Install
the spacer washer and the snapring to secure
the main drive bearing.

8. Raise the countergear in the case, align-
ing the holes in the case with the center of the
gear. With the thrust washers in place, slide
the countershaft through the rear of the case.
Install the woodruff key and tap the shaft into
the case, until it is flush with the rear face of
the case.

9. Align the Reverse housing and the
gasket to the case. Install the locating pin for
the Reverse housing and tap the pin in until it
is flush with the housing.

10. Install the 6 Reverse housing-to-case
bolts.

11. Install the Reverse shift shaft and the O-
ring into the housing, then the retaining pin.

12. Install the Reverse gear and the shift
fork. Slide the gear and the fork forward on the
mainshaft until the shift fork and the shifter
shaft can be indexed into position.

13. Position the drive gear bearing retainer
and the gasket to the front of the case. Apply
sealant to the bolts.

14. Install the rear Reverse idler gear. Align
the splines on the rear gear with the front gear
and slide together.

15. Assemble the overdrive unit to the Re-
verse housing. Guide the idler shaft on the O/D
unit into the idler gears and align the splines
on the mainshaft with the splines in the input
sun gear. Slide the units together and install
the retaining bolts.

16. Slide the 1-2 synchronizer forward into
the 2nd gear. Install the shift forks into the
grooves of the synchronizers. Place the side
cover with a gasket on the transmission. Guide
the shift forks into the cover and install the
bolts.

17. Check the operation of the transmission
by manually shifting the transmission into all
gears. :

MAINSHAFT DISASSEMBLY
1. Using snapring pliers, remove the 3-4

synchronizer assembly retaining ring from
front of the mainshaft, then slide the washer,
the synchronizer assembly and the synchro-
nizer ring 3rd speed gear from the mainshaft.

2. Spread the rear bearing retainer
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snapring and slide the retainer from the main-
shaft.

3. Remove the rear bearing-to-mainshaft
snapring.

4. Support the mainshaft under the 2nd
gear and press the mainshaft from the rear bear-

_ ing, the 1st gear and sleeve, the 1-2 synchro-
nizer assembly and the 2nd gear.

MAINSHAFT ASSEMBLY
1. At the rear of mainshaft, assemble the

2nd speed gear with the hub of the gear facing
the rear of the shaft.

2. Install the 1st-2nd synchronizer assem-
bly (sliding the synchronizer sleeve taper
toward the rear, the hub to the front) on the
mainshaft together with a synchronizer ring on
both sides of the synchronizer assemblies.

3. Position the 1st gear sleeve on the shaft
and press the sleeve onto the mainshaft until
the 2nd gear, the synchronizer assembly and

= the sleeve bottom against the shoulder of the
mainshaft.

4. Install the 1st speed gear (with the hub
facing the front) and support the inner race,

then  press the rear bearing onto the mainshaft
with the snapring groove toward the front of
the case.

5. Install the spacer and the new snapring
(thickest one that will fit) in the mainshaft
behind the rear bearing.

6. Install the 3rd speed gear (the hub to the
front of the case) and the 3rd speed gear
synchronizing ring (with the notches to the
front of the case).

7. Install the 3rd/4th speed gear synchro-
nizer assembly (hub and sliding sleeve) with
the taper facing the front.

NOTE: Make sure that the keys in hub corre-
spond to the notches in the 3rd speed gear
synchronizing ring.

: 8. Install the new snapring (the thickest
that will fit) in the groove of the mainshaft in
front of the 3rd/4th speed synchronizer assem-

y.
9. Install the rear bearingretainer (Reverse

housing) over the end of the mainshaft. Spread
the snapring to drop around the rear bearing,
then release the snapring when it aligns with
the groove in the rear bearing.

COUNTERGEAR DISASSEMBLY
1. Remove the dummy shaft or the tool No.

J-24658 from the countergear.
2. Tip the countergear on end and let the

six spacers, the 112 rollers and the roller sleeve
glide out of the gear. 

|

COUNTERGEAR ASSEMBLY
1. Install the roller spacer in the counter-

gear (if removed).
2. Insert a dummy shaft or the loading tool

No. J-24658 into the countergear.
3. Using heavy grease to retain the rollers,

install the spacer, the 28 rollers, a spacer, the
28 rollers and a spacer in either end of the coun-
tergear. Repeat the procedure in the other end
of the countergear.

CHECKING COUNTERGEAR ENDPLAY
1. Rest the transmission case on its side

with the side cover opening toward the assem-
bler. Put the countergear tanged thrust wash-ersin place, retaining them with heavy grease.

NOTE: Make sure the tangs are resting in
the notches of the case.
2. Set the countergear in place in the

bottom of the case.
3. Position the case to rest on its front face.
4. Lubricate and insert the countershaft

(pushing the loading tool No. J-24658 out
through the front of the case) until woodruff
key slot is in its installed position (do not install

ey).
5. Attach a dial indicator and check end

play of the countergear. If the end play is
greater than 0.025 in., a new thrust washer
must be installed.

SYNCHRONIZER KEYS AND SPRINGS
REPLACEMENT

The synchronizer hubs and the sliding
sleeves are a selected assembly and should be
kept together as originally assembled, but the
keys and the two springs may be replaced if
worn or broken.

1. If the relation of the hub and the sleeve
are not already marked, mark for assembly pur-
poses.

2. Push the hub from the sliding sleeve, the
keys will fall free and the springs may be easily
removed.

3. Place the springs in position (one on each
side of hub) so the keys are engaged by both
springs.

NOTE: Place the keys in position and while
holding them in place, slide the sleeve onto
the hub, aligning the marks made before dis-
assembly.

DRIVE GEAR BEARING RETAINER OIL
SEAL REPLACEMENT |

1. Pry out the old seal.
2 Using a new seal, drive it into the re.

tainer using tool No. J-23096 until it bottoms



inbore. Lubricate the LD. of the seal with trans-
mission lubricant.

REVERSE SHIFTER SHAFT AND/OR
SEAL REPLACEMENT

1. With the Reverse housing removed from
case, the Reverse shifter shaft lock pin will al-
ready be removed.

2. Carefully drive shifter shaft into the Re-
verse housing allowing the ball detent to drop
into the case. Remove the shaft and the ball
detent spring. Remove the O-ring seal from the
shaft.

3. Place the ball detent spring into the
detent spring hole and start the Reverse shifter
shaft into the hole in the boss.

4. Place the detent ball on the spring and
while holding the ball down, push the shifter
shaft into place and turn until the ball drops
into place in the detent on the shaft detent
plate.

5. Install the O-ring seal on the shaft.
6. Install the shift fork. Do not drive the

shifter shaft lock pin into place until the Re-
verse housing has been installed on the case.

REVERSE IDLER SHAFT REPLACEMENT
1. Place a small punch into the front cover

hole of the overdrive unit and drive the pin into
the shaft until the shaft can be pulled from
front cover.

2. Insert a new idler shaft into cover until
the hole in the shaft aligns with the hole in the

08S.
3. Insert the roll pin into the boss opening

and drive the pin into the cover until the shaft
is securely locked in place.
SIDE COVER ASSEMBLY

Although the service of the side cover is cov-
ered here, the transmission does not have to be
removed to perform these operations. To
remove the side cover in the vehicle, simply
drain the transmission, disconnect the electri-
cal leads at the side cover switches, disconnect
the 1st/2nd and the 3rd/4th linkage, then
remove the attaching bolts.

1. Remove the outer shifter lever nuts and
the lockwasher, then pull the levers from the
shafts.

2. Carefully push the shifter shafts into the
cover, allowing the detent balls to fall free, then
remove both shifter shafts.

3. Remove the interlock sleeve, the inter-
lock pin and the poppet spring.

4 .  Replace the necessary parts and the as-
sembly by reversing the Steps 1-3.

OVERDRIVE UNIT DISASSEMBLY
Cleanliness is an important factor in the over-
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haul procedures. Before attempting any disas-
sembly operation, the exterior of the transmis-
sion should be thoroughly cleaned to prevent
the possibility of dirt entering the internal mech-
anism. During the inspection and the reassem-
bly, the parts should be thoroughly cleaned
with cleaning fluid and then air dried. Wiping
cloths or rags should not be used to dry parts.
Do not use solvents on neoprene seals, compo-
sition faced clutch plates or thrust washers. All
oil passages should be blown out and checked
to make sure that they are not obstructed. The
small passages should be checked with a tag
wire,

1. Remove the fill plug and drain the oil
from the case.

2. Remove the retaining bolt and the
bracket from the speedometer sensor and the
driven gear. Remove the sensor and the gear.

3. Remove the three }/s in. pipe plugs from
the rear of the unit,

4. Using tool No. J-34681, install the pres-
sure plate bolts until they are flush with the
case. Turn the bolts two additional turns, by
rotating each bolt one turn at a time,

NOTE: This sequence must be followed in
order to prevent thepressure plate from cock-
ing and causing damage to the unit.
5. Remove the 4 adapter plate-to-case

Allen® head bolts.
6. Using a plastic hammer and a small pry

bar, remove the adapter plate. Tap the adapter
plate to separate it from the case.

NOTE: Do not pry between the case and the
adapter plate, damage to the sealing surfaces
could occur.
7. Bolt the overdrive unit to tool No. J-

34162. Mount the holding fixture to the base
plate tool No. J-3389-20.

8. Remove the large snapring from the O/D
unit forward of the accumulator piston.

CAUTION: If pressure is felt at the
snapring, do not remove it. Check to insure
that the pressure plate bolts are installed. I f
the bolts are installed, tighten each bolt (one
additional turn) until the pressure is re-
lieved. The pressure plate is under a 1200 lb.
spring load. If the bolts are not installed, per-
sonal injury could occur.
9. Remove the piston/accumulator assem-

bly. Using an Allen® wrench, pry the assembly
up evenly by lifting under the flange. Do not
pry at or near the seal surface.

10. Remove the carrier and the bearing as-
sembly (includes the input sun and pinion
gears) as an assembly.

11. Remove the finger pressure plate.
12. Remove the overdrive clutches, (4) com-

position, (4) steel and (1) clutch stop plate.
13. Remove the direct clutch plates, (5) com-
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position, (5) steel and (1) steel bearing plate.
Measure each selective clutch plate in the
direct clutch pack and record the readings.

NOTE: The selective clutch plates are used
to control the clutchpack clearance. When re-
placing the clutch plates, replace each selec-
tive clutch plate with one of the same size.
14. Inspect the overdrive and the direct

clutch plates as follows:
a. Compositioned Plates —Dry the plates

and inspect for pitting, flaking wear, glazing,
cracking, charring and chips or metal parti-
cles embedded in lining. If a plate shows any
of the above conditions, replacement is re-
quired.

b. Steel Plates— Wipe the plates dry and
check for discoloration. I f  the surface i s
smooth and even color, reuse the plate. If
severe heat spot discoloration or surface scuff-
ing is indicated,the plate must be replaced.
15. Remove the thrust washer and the bear-

ing from the output sun gear; the thrust
washer may stick to the input sun gear hub.

16. Remove pump housing Allen® head belts
by rotating the hub to gain access to the bolts.

17. Remove the output shaft assembly (the
output sun gear, the sprag clutch, the clutch
hub, the gerotor pump and the speedometer
drive gear).

18. Remove the pressure plate and the
springs by positioning tool No, J-21420-2 on
the pressure plate (with the bolt from tool No.
J-23327) through the center of the plate. Next
position fool No. J-23327 on the rear of the
case and install the retaining nut. Remove the
three retaining bolts and the tool No. J-34681,
from the rear of the case. Loosen the retaining
nut on the tool No. J-23327 bolt to relieve the
spring pressure.

19. Remove the cooler valve assembly by loos-
ening the nuts on the tube and then the valve-
to-case bolts.

20. Remove the 12 oil pan bolts and then pry
the pan from the case.

21. Remove the oil filter and the tube from
the valve body.

22. Disconnect the throttle valve cable from
the lever, then remove the cable retaining bolt
and the cable assembly.

23. Remove the throttle valve lever bolt and
the lever from the valve body.

24. Remove the remaining valve body bolts
and the valve body with the spacer plate.

NOTE: There are two check balls, one on
each side of the spacer plate. One ball is lo-
cated in the case and the other is spring
loaded in the valve body.

OVERDRIVE UNIT ASSEMBLY
1. Install the pressure plate springs into

the transmission case pockets.
2. Place the pressure plate on top of the

springs and seat the springs into the pockets of
pressure plate.

3. Position the plate tool No. J-21420-2 on
top of the pressure plate with the bolt from tool
No. J-23327 through the center of the plate.
Next, position tool No. J-23327 on the rear of
the case and install the retaining nut. Tighten
the nut until the pressure plate is drawn ap-
proximately 1/8 in. below the step for the over-
drive clutch plates. Install the three pressure
plate bolts (J-34681). Remove the tools No. J-
21420-2 and J-23327 from the case.

4. Install the output shaft assembly into
the case. Install the pump bolts and torque.

NOTE: Be sure the O-rings are positioned
properly on pump cover before installing the
output shaft assembly.
5. Install the thrust bearing on the output

sun gear.
6. Install the tanged direct clutch thrust

washer with the tabs facing pressure plate.
7. Install the direct clutch thrust bearing

and the thrust washer.
NOTE: The thrust washer will have a tooth
missing from its outer edge. The side of the
thrust washer with the circular grindpattern
must face the thrust bearing. The side with
the grind pattern can be identified by the
notch ground into the tooth.
8. Install one composition clutch disc and

then a selective clutch plate.
NOTE: The selective clutch plates come in
five sizes (0.080-0.120 in.) and is used to con-
trol the clutch pack clearance; a 0.050-0.070
in. clearance must be maintained in the
direct clutch pack. Excessive or insufficient
amount of clutch travel will cause failure to
the clutch plates and discs.
9. Alternate the remaining clutch discs and

plates until all five plates and discs are in-
stalled.

10. Install the lower half of the carrier as-
sembly onto the direct clutch pack; index the
carrier until all of the clutch plates are en-
gaged.

11. Install the steel overdrive stop clutch
plate and then alternate with a disc and a plate
until the four plates and disc are installed.

12, Install the finger pressure plate.
13. Install the carrier thrust plate with tabs

facing the sprag clutch.
14. Install the two pinion gears with the

index mark on the gears facing inward or to-



wards each other. Install the other two pinion
gears with the index mark 90° from the first
two gears.

15. Install the output sun thrust washer
into the rear of the input sun gear; use petrole-
um jelly to retain the thrust washer to the
input sun gear.

16. Install the input sun gear.
NOTE: If the input sun gear spreads the
pinion gears when installing, the pinion
gears are not indexedproperly.

17 .  Install the selective thrust washer with
the washer oil grooves facing the input sun
gear,

18. Install the thrust bearing on the input
sun gear. .

19. Install the carrier thrust washer to the
cover; use petroleum to retain the thrust
washer to the cover.

20. Install the four pinion gear thrust wash-
ers onto the carrier cover; use petroleum to
retain washers to the cover.

21. Install the carrier cover, the four new
nuts and torque.

NOTE: If the pinion gears are not indexed
properly, the four cover bolt holes will not
align with the lower half of the carrier bolts.
22. Measure the end play for the overdrive

unit as follows:
a. Place the straight edge tool No. J-

34673 across the face of the overdrive unit.
Using the Depth Micrometer tool No. J-
34672, measure the distance from the bear-
ing to the top of the bar. Next, using tool No.
J-34673 and a 0-1 micrometer, measure the
thickness of the bar and subtract this from
the reading of the depth micrometer tool No.
J-34672 and record this reading.

b. Place the straight edge tool No. J-
34673 across the rear of the adapter plate.
Using the Depth Micrometer tool No. J-
34672, measure the distance from the top of
the bar to the adapter plate mounting sur-
face and record the reading.

c. Next, measure the distance from the
top of the bar to the bearing seat in the
adapter plate and record the reading.

d. Subtract the reading of Step (c) from
Step (b) and record the difference.

e. Next, subtract the difference of step
(d) from step (a). The difference will be the
end play, it should be 0.003-0.003 in.
NOTE: If the results of your measurements
are not within the specifications, it will be nec-
essary to remove the carrier cover and change
the input sun selective thrust washer. The se-
lective thrust washers are available in eight
sizes, in 0.005 in. increments, ranging from
0.123-0.158 in. »
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23. Install the accumulator and the piston as-
sembly; coat the lips of the seals with clean
Dexron® II  automatic transmission fluid before
installing.

24. Install the large snapring at the front of
the overdrive unit.

25. Place the a new seal on the tool No. J-
34523 and install it at the front side of the
adapter plate.

26. Place seal protector tool No. J-34621 on
the input sun gear and install the adapter
plate. Apply a light coating of RTV Sealant No.
1052366 around the heads of the adapter plate
bolts. Install the adapter plate bolts and
torque.

27. Remove the seal protector.
28. Remove the first 1/8 in. pipe plug from

the left side of the overdrive unit. Install the air
line fitting tool No. J-34742 into the plug hole
and forque.
, 29. Measure the clutch pack clearance as fol-
OWS:

a. Loosen the pressure plate bolts (J-
34681) evenly until the spring pressure is re-
leased.

b. Assemble the Dial Indicator tool No. J-
8001 to the rear of the overdrive unit.

¢. Apply a minimum of 100 psi to the air
line fitting tool No. J-34742 and read the dial
indicator, it should be between 0.050-0.070
in.
NOTE: If the reading does not fall within
the specification, it will be necessary to disas-
semble the overdrive unit to change the direct
clutch selective clutch plates. The selective
clutch plates are available in five sizes, they
are in 0.010 in. increments ranging from
0.080-0.120 in. If the clutch pack clearance
is within specification, remove the clutch
pack retaining bolts (J-34681).
30. Coat the three Ys in. pipe plugs with anti-

seize compound, then install and torque the
plugs.

31. Remove the air line adapter tool No. J-
34742. Coat the plug with anti-seize com-
pound, then install and torque the plug.

32. Install the speedometer gear and the
sensor.

33. Using tool No. J-21426, install a new
output seal; coat the lip of the seal with
Dexron® II transmission fluid.

34. Install the valve body as follows:
a. Install the check ball into the case.
b. Position the gaskets, one on each side

of the separator plate and position the sepa-
rator plate on the valve body.

¢. Position the valve to the case, then in-
stall and torque the bolts.

d. Install the throttle valve cable, the re-
taining clip and the bolt, then torque bolt.



Exploded view of the 77mm 5-speed transmission

e. Install the throttle valve lever and
E torque bolt, then connect throttle valve cable
P:,  to the lever.
gh f. Install the Throttle Setting Gage tool
XK’ No. J-34671-1 info the throttle valve cable

bore on the side of the case. Set the throttle

valve cable hook onto the high step of the
gauge. Place the valve body cam stop as close
to the lever as possible, then install and
torque the bolt.

g. Set the throttle valve cable hook onto
the lower step of the gauge. Place the tool
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1. Transmission cover 23. Mainshatft needle bearing 43. 5th gear
2. O-ring seal 24. Mainshaft bearing race 44. 5th synchronizer ring
3. Shift shaft 25. 3rd/4th synchronizer ring 45. 5th synchronizer key
4. 3rd/4th shift fork 26. 3rd/4th synchronizer ring 46. 5th synchronizer hub
5. Fork plate 27. 3rd/4th synchronizer hub 47. 5th synchronizer spring
6. Selector control arm 28. 3rd/4th synchronizer key 48. 5th synchronizer sleeve
7. Select interlock plate 29. 3rd/4th synchronizer sleeve 49. 5th synchronizer key
8. 1st/2nd shift fork 30. 3rd gear retainer
9. Shift fork insert 31. Snapring 50. 5th synchronizer bearing
10. Roll pin 32. 2nd gear thrust washer front race
11. Synchronizer spring 33. 2nd gear 51. 5th synchronizer needle
12. Reverse sliding gear 34. 1st/2nd synchronizer key bearing
13. Output shaft 35. 1st gear thrust washer 52. 5th synchronizer bearing
13a. Anti-rattle spring/ball retainer rear race
14. 1st/2nd blocker ring 36. Center gear bearing 53. Snapring
15. 1st gear : : 37. Center bearing washer 54. Oiling funnel
16. 1st gear thrust washer 38. Counter gear 55. Magnet nut
17. Rear bearing 39. Counter gear front spacer 56. Magnet
18. 5th speed driven gear 40. Counter gear bearing 57. Transmission case
19. Snapring 41. Counter gear rear spacer 58. Fill/drain plug
20. Speedometer drive gear 42. Snapring 59. Reverse lock spring
21. Drive gear clip
22. Mainshaft bearing

No. J-34671-2 between the piston and the
solenoid bracket, then adjust the throttle
valve lever screw/bolt until the bolt makes con-
tact with the cam stop.
35. Install the pickup tube and the oil filter

on the valve body.
36. Apply a bead of RTV Sealant No.

1052366 or equivalent to the oil pan flange and
assemble it wet. Install the magnet in the oil
pan. The bead of RTV should be applied around
the inside of the bolt holes. Install the pan bolts
and torque.

37. Assemble the Overdrive unit to the Re-
verse housing. Guide the idler shaft on the
adapter plate into the idler gears and align the
mainshaft splines with the input sun gear
splines. Slide the units together, then install
the bolts and torque the bolts.

77mm Overhaul
TRANSMISSION CASE DISASSEMBLY

NOTE: Many special tools and an arbor
press are required to properly disassemble
and assemble this transmission. Read the
entire procedure carefully before starting the
job.
1. Remove the transmission from the vehi-

cle as outlined in the appropriate car section,
then drain the lubricant from the transmis-
sion.

2. Using a pin punch and a hammer, care-
fully the offset lever-to-shift rail roll pin.

| 3. Remove the extension housing-to-case
bolts. Remove the housing and offset lever as
an assembly.

CAUTION: DO NOT attempt to remove the
housing with the offset lever in place.

60. Reverse shift fork
61. Fork roller

4. Remove the detent ball and the spring
from the offset lever, then the roll pin from the
extension housing or offset lever.

5. Remove the plastic funnel, the thrust .
bearing race and thrust bearing from the rear
of the countershatt.

NOTE: The funnel and race may be found
inside the extension.
6. Remove the cover-to-case bolts and lift

the cover assembly off of the case.
NOTE: Two of the cover bolts are alignment
type dowel bolts. Mark the location of these
bolts so that they may be reinstalled in their
original locations.
7. Place a wooden block under the 5th gear

shift fork and drive the roll pin from the fork.
The wood must be used to prevent damage to
the shift rail.

8. Remove the following items from the
rear of the countershaft.

a. The 5th gear synchronizer snapring.
b. The shift fork.
¢. The 5th gear synchronizer sleeve.
d. The blocking ring.
e. The 5th speed drive gear.

9. Remove the 5th gear synchronizer
springs and the inserts from the sleeve and the
hub. Mark the sleeve and the hub so that they
may be properly reassembled.

10. Remove the snapring from the 5th speed
driven gear. Using the Kent-Moore puller tool
No. J-25215, remove the driven gear.

11. Mark the front bearing cap and the case,
so that the cap may be reinstalled in its proper
position, then remove the front bearing cap.

12. Remove the front bearing race and the
end play shim(s) from the bearing cap. Using a



282 DRIVE TRAIN

smallpry bar, carefully pry the oil seal from the
cap.

13. Rotate the clutch shaft until the flat sur-
face on the main drive gear faces the counter-
shaft, then remove the clutch shaft and the
main gear unit from the case.
NOTE: The clutch shaft bearing is pressed
on; an arborpress must be used to replace the
bearing if the bearing is rough.
14. Remove the mainshaft rear bearing race

and tilt the shaft upward, then remove the
output shaft assembly from the case.

15. Unhook the over center spring from the
front of the case.

16. Remove the Reverse lever C-clip.
17. Rotate the 5th/Reverse shift rail clock-

wise, to disengage it from the Reverse lever,
then remove the rail from the rear of the case.

18. Remove the Reverse lever and the fork
assembly from the case.

19. Drive the roll pin from the forward end
of the Reverse idler shaft, then remove the Re-
verse idler shaft, the rubber O-ring and the
gear from the case.

20. Remove the gear countershaft snapring
and the spacer.

21. Insert a brass drift through the main
drive gear opening in the front of the case, so
that it contacts the countershaft gear assem-
bly. Using an arbor press (positioned at the
other end of the drift), carefully press the coun-
tershaft gear rearward (just enough) to remove
the countershaft rear bearing.

NOTE: During the assembly, note that the
bearing identification numbers should face
outward.
22. Move the countershaft assembly rear-

ward, tilt it upward, then remove the assembly
from the case. Mark the position of the front
countershaft thrust washer (so that it may be
reinstalled properly), then remove the washer
from the case.

23. Remove the countershaft rear bearing
spacer.

24. Drive the roll pin from the front of the
Reverse idler shaft, then remove the shaft and
the gear from the case.

NOTE: Mark theposition of the gear, so that
it may be reinstalledproperly.
25. Using an arbor press, remove the coun-

tershaft front bearing from the case.
26. Remove the clutch shaft front bearing.
27. Using a flat drift and a hammer, care-

fully tap out the rear extension and the adapter
housing seal.

TRANSMISSION CASE ASSEMBLY
NOTE: If a replacement fastener is used, be
sure that it matches the original EXACTLY.
Many metric fasteners are used in this trans-
mission.
1. Apply a coat of Loctite® 601 to the outer

cage of the front countershaft bearing, then
press the bearing into its bore until it is flush
with the case.

2. Apply a coat of petroleum jelly to the
tabbed countershaft thrust washer, then in-
stall the washer so that its tab engages the cor-
responding depression in the case.

3. Tip the case on end and install the coun-
tershaft into the front bearing bore.

4. Install the countershaft rear bearing
spacer and coat the rear countershaft bearing
with petroleum jelly. Using the Kent-Moore in-
staller tool No. J-29895 and the sleeve protec-
tor tool No. J-33032, install the rear counter-
shaft bearing.

NOTE: When properly installed, the rear
bearing will extend /s in. beyond the case sur-
face.
5. Position the Reverse idler gear into the

case (with the shift lever groove facing rear-
ward) and install the Reverse idler shaft from
the rear of the case.

6. Install the shaft retaining pin.
7. Install the mainshaft assembly and the

rear mainshaft bearing race into the case.
8. Using an arbor press, install the clutch

shaft/main gear bearing (if removed).
9. Coat the main drive gear roller bearings

with petroleum jelly and install them into the
rear of the clutch shaft/main gear unit.

10. Install the thrust bearing and the race
into the rear of the clutch shaft/main gear unit.

11. Install the 4th gear blocking ring onto
the mainshaft.

12. Install the clutch shaft/main gear unit
into the case, engaging the 3rd/4th synchro-
nizer blocking ring.

13. Evenly and carefully tap a new front bear-
ing cap seal into place.

14. Install the front bearing race into the
front bearing cap; do not install the front bear-
ing cap shims.

15. Temporarily install the front bearing
cap, without sealant.

16. Install the following:
a. The 5th/Reverse lever.
b. The pivot bolt.
c. The C-clip retainer.

NOTE: Coat the pivot bolt threads with non
hardening sealant (RTV is preferred). Also,
be sure to engage the Reverse lever fork in the
Reverse idler gear.



17. Install the countershaft rear bearing
spacer and the snapring.

18. Install the 5th speed gear onto the main-
shaft.

19. Install the 5th/Reverse rail through the
rear case opening and into the 5th/Reverse
lever, then rotate the rail to engage it with the
lever.

20. Position the 5th speed synchronizer as-
sembly on the 5th speed shift fork, then slide
the assembly onto the countershaft and the 5th/
Reverse rail.

NOTE: The 5th/Reverse rail roll pin hole
must be aligned with the hole of the 5th speed
shift fork.
21. Support the 5th speed shift fork rail and

the fork with a block of wood, then drive the
roll pin into place.

22. Install the:
a. Thrust race against the 5th speed syn-

chronizer hub, then retain with the
snapring.

b. Needle type thrust bearing against the
thrust race on the countershaft (coat the bear-
ing and the race with petroleum jelly).

c. Lipped thrust race over the needle type
thrust bearing.

d. Plastic funnel into the hole in the end
of the countershaft gear.
23. Temporarily install

adapter housing and the bolts.
24. Turn the case on end. Mount a dial indi-

cator on the extension/adapter housing, so that
the indicator needle contacts the end of the
mainshaft, then zero the indicator needle.

25. Pull upward on the mainshaft to remove
the end play, then read the indicator and record
the reading.

26. Select a shim pack which measures
0.001-0.005 in. thicker than the end play read-
ing obtained during Step

25. 27. Position the case horizontally.
Remove the front bearing cap and the bearing
race, then install the shim pack. Reinstall the
bearing race.

28. Apply a !/s in. bead of RTV sealer on the
front bearing cap-to-case mating surface. Align
the case and the cap matchmarks. Install the
bearing cap and torque the bolts to 15 ft. lbs.
(20 Nm).

29. Recheck the end play; no play should be
evident.

30. Remove the extension and adapter hous-
ing, then carefully drive a new housing seal
into place.

31. Move the shift forks of the cover and the
synchronizer sleeves to their Neutral positions.

32. Apply a 1/8 in. bead of RTV sealer to the
cover-to-case mating surface. While aligning

the extension/
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the shift forks with the synchronizer sleeves,
carefully lower the cover assembly into case.

33. Center the cover and to engage the Re-
verse relay lever, then install the alignment
type (dowel) cover attaching bolts. Install the
remaining cover bolts and torque to 120 inch
lbs. (14 Nm).

NOTE: The offset lever-to-shift rail roll pin
hole must be positioned vertically; if not,
repeat Steps 31, 32 and 33.
34. Apply a 1/8 in. bead of RTV sealer to the

extension/adapter housing-to-case mating sur-
face and install the housing over the mainshatft.

NOTE: The shift rail must be positioned so
that it just enters the shift cover opening.
35. Install the detent spring into the offset

lever and place the steel ball into the Neutral
guide plate detent. Apply pressure on the steel
ball with the detent spring and the offset lever,
then slide the offset lever on the shift rail and
seat the extension/adapter against the case.

36. Install the extension/adapter housing
bolts and torque to 25 ft. Ibs. (34 Nm).

37. Install the roll pin into the offset lever
and the shift rail.

38. Install the damper sleeve in the offset
lever. Coat the back up lamp switch threads
with RTV sealant, then install the switch into
the case and torque to 15 ft. lbs. (20 Nm).

MAINSHAFT DISASSEMBLY
1. Remove the thrust bearing and the

washer from the front of the mainshaft.
2. Scribe matchmarks on the 3rd/4th syn-

chronizer hub and the sleeve to indicate their
relationship for proper reassembly.

3. Remove the 3rd/4th synchronizer block-
ing ring, the sleeve and hub from the mainshaft
as an assembly. Mark the positions of these
items, so that they may be properly reassem-
bled.

4. Remove the snapring, the tabbed thrust
washer and the 2nd gear from the mainshaft.

5. Using an arbor press and the puller tool,
remove the 5th speed gear from the mainshaft.

6. Slide the rear mainshaft bearing off of
the mainshaft.

7. Remove the 1st gear thrust washer, the
roll pin, the 1st speed gear and the blocking
ring.

8. Scribe matchmarks on the 1st/2nd syn-
chronizer hub and the sleeve for reassembly pur-
poses.

9. Remove the insert spring and the inserts
from the 1st/Reverse sliding gear, then the gear
from the mainshaft.

CAUTION: Do not attempt to remove the 1st/
2nd/Reverse hub from the mainshaft as these
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parts are machined as a matched set from
the factory.

MAINSHAFT ASSEMBLY
1. Lubricate the mainshaft and the gear

bores with a liberal coating of transmission lu-
bricant.

2. Align and install the 1st/2nd synchro-
nizer sleeve on the mainshaft, using the match-
marks made during disassembly.

3. If removed, install the synchronizer in-
serts and the springs into the 1st/2nd synchro-
nizer sleeve.

NOTE: The tanged end of each spring
should be positioned on the same insert but
that the open face of each spring should be
opposite the other.
4. Install the blocking ring and the 2nd

speed gear onto the mainshaft.
5. Install the tabbed thrust washer and the

2nd speed gear snapring onto the mainshaft.
NOTE: Be sure that the washer tab is fully
seated into the mainshaft notch.
6. Install the blocking ring and the 1st

speed gear onto the mainshaft.
7. Carefully drive the 1st gear roll pin into

place, then install the 1st gear thrust washer.
8. Slide the mainshaft rear bearing onto

the mainshaft.
9. Using an arbor press and the special

90g, press the 5th speed gear onto the main-
shaft.

10. Install the 3rd speed gear, the 3rd/4th
synchronizer assembly and the thrust bearing
onto the mainshaft; the synchronizer hub
offset must face forward.

COVER DISASSEMBLY
1. Place the selector arm plates and the

shift rail in the Neutral position (centered).
2. Rotate the shift rail counterclockwise

until the selector arm disengages from the se-
lector arm plates. The selector arm roll pin will
now be accessible.

3. Using a %,, in. pin punch and a hammer,
carefully drive out the selector arm roll pin,
then remove the shift rail.
4 .  Remove the shift forks, the selector arm

plates, the selector arm, the roll pin and the in-
terlock plate.

5. Remove the nylon inserts and the selec-
tor arm plates from the shift forks. Mark the
positions of the inserts and the plates so they
may be properly reinstalled.
COVER ASSEMBLY

1. Attach the nylon inserts to the shift
forks and install the selector arm plates into

~ the shift forks.
2. If removed, apply sealer to the edges of

”
+
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the shift rail plug, then carefully tap the plég
into place.

3. Coat the shift rail and the rail bores with
petroleum jelly, then slide the rail into the
cover until the end is flush with the inside edge
of the cover.

4. With the offset of the 1st/2nd shift fork
facing the rear of the cover, install the fork into
the cover and push the shift rail through the
fork.

NOTE: The the 1st/2nd fork is the larger of
the two forks.
5. Place the selector arm and the C-shaped

interlock plate into the cover, then insert the
shift rail through the arm.

NOTE: The widest part of the interlock plate
must face away from the cover and the selec-
tor arm roll pin hole must face downward,
toward the rear of the cover.
6. With the offset of the 3rd/4th shift fork

facing the rear of the cover, install the fork into
the cover. The 3rd/4th shift fork selector arm
plate must be positioned under the 1st/2nd arm
plate. Push the shift rail completely forward,
through the 3rd/4th fork and into the cover
bore.

7. Rotate the shift rail so that the forward
selector arm plate faces away from but parallel
to the cover.

8. After aligning the holes, install the selec-
tor arm-to-shift rail roll pin.

NOTE: To prevent the rollpin from contact-
ing the selector armplates when shifting, the
roll pin must be installed flush with the sur-
face of the selector arm.
9. Install the O-ring into the groove of the

shift rail oil seal.
10. Installation of the shift rail oil seal

should be performed as follows:
a. Install the Kent-Moore tool No. J-

26628-2 over the threaded end of the shift
rail.

b. Lubricate the lip of the oil seal with pe-
troleum jelly.

c. Slide the seal over the protector tool
and onto the shift rail.

d. Using the Kent-Moore seal installer
tool No. J-26628-1, seat the seal in the
cover.

CLEANING AND INSPECTION
The parts (except the nylon or plastic) should

be thoroughly cleaned in cleaning solvent. The
nylon or plastic parts, which are to be reused
should just be wiped clean with a cloth. The as-
sembled roller bearings should be dried with
compressed air.

CAUTION: Do not spin the bearings with
the compressed air as they could shatter and



cause personal injury. The individual bear-
ing rollers, washers and thrust bearings
should be allowed to air dry after cleaning,
though they may be wiped with a clean cloth.
Inspect the parts for excessive wear and/or

damage such as scoring, cracks, nicks or rough
edges; replace the defective parts. To check the
condition of the assembled bearings, first clean
and dry them, then coat the bearings with light
engine oil. Slowly spin the bearings by hand
and check for any signs of roughness. If the bear-
ing does not feel perfectly smooth, it should be
replaced.

CLUTCH

Understanding the Clutch
The purpose of the clutch is to disconnect

and connect engine power from the transmis-
sion. A car at rest requires a lot of engine
torque to get all that weight moving. An inter-
nal combustion engine does not develop a high
starting torque (unlike steam engines), so it
must be allowed to operate without any load
until it builds up enough torque to move the
car. Torque increases with engine rpm. The
clutch allows the engine to build up torque by
physically disconnecting the engine from the
transmission, relieving the engine of any load
or resistance. The transfer of engine power to
the transmission (the load) must be smooth
and gradual; if it were not, drive line compo-
nents would wear out or break quickly. This
gradual power transfer is made possible by grad-

FLYWHEEL

CLUTCH FORK

CLUTCH HOUSING
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ually releasing the clutch pedal. The clutch disc
and pressure plate are the connecting link be-
tween the engine and transmission. When the
clutch pedal is released, the disc and plate con-
tact each other (clutch engagement), physically
joining the engine and transmission. When the
pedal is pushed in, the disc and plate separate
(the clutch is disengaged), disconnecting the
engine from the transmission.

The clutch assembly consists of the flywheel,
the clutch disc, the clutch pressure plate, the
throwout bearing and fork, the actuating link-
age and the pedal. The flywheel and clutch pres-
sure plate (driving members) are connected to
the engine crankshaft and rotate with it. The
clutch disc is located between the flywheel and
pressure plate, and splined to the transmission
shaft. A driving member is one that is attached
to the engine and transfers engine power to a
driven member (clutch disc) on the transmis-
sion shaft. A driving member (pressure plate)
rotates (drives) a driven member (clutch disc)
on contact and, in so doing, turns the transmis-
sion shaft. There is a circular diaphragm spring
within the pressure plate cover (transmission
side). In a relaxed state (when the clutch pedal
is fully released), this spring is convex; that is,
it is dished outward toward the transmission.
Pushing in the clutch pedal actuates an at-
tached linkage rod. Connected to the other end
of this rod is the throwout bearing fork. The
throwout bearing is attached to the fork. When
the clutch pedal is depressed, the clutch linkage
pushes the fork and bearing forward to contact
the diaphragm spring of the pressure plate.
The outer edges of the spring are secured to the

DRIVEN PLATE ASSY.

PRESSURE PLATE
AND COVER ASSY.

CLUTCH FORK
BALL STUD

Exploded view of the clutch and flywheel assembly
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pressure plate and are pivoted on rings so that
when the center of the spring is compressed by
the throwout bearing, the outer edges bow out-
ward and, by so doing, pull the pressure plate
in the same direction — away from the clutch
disc. This action separates the disc from the
plate, disengaging the clutch and allowing the
transmission to be shifted into another gear. A
coll type clutch return spring attached to the
clutch pedal arm permits full release of the
pedal. Releasing the pedal pulls the throwout
bearing away from the diaphragm spring result-
ing in a reversal of spring position. As bearing
pressure is gradually released from the spring
center, the outer edges of the spring bow out-
ward, pushing the pressure plate into closer con-
tact with the clutch disc. As the disc and plate
move closer together, friction between the two
increases and slippage is reduced until, when
full spring pressure is applied (by fully releas-
ing the pedal), The speed of the disc and plate
are the same. This stops all slipping, creating a
direct connection between the plate and disc
which results in the transfer of power from the
engine to the transmission. The clutch disc is
now rotating with the pressure plate at engine
speed and, because it is splined to the transmis-
sion shaft, the shaft now turns at the same
engine speed. Understanding clutch operation
canbe rather difficult at first; if you're still con-
fused after reading this, consider the following
analogy. The action of the diaphragm spring
can be compared to that of an oil can bottom.
The bottom of an oil can is shaped very much
like the clutch diaphragm spring and pushing

1. Fluid reservoir 4. Pushrod
2. Clutch master 5. Shipping strap

cylinder 6. Boot
3. Boot 7. Clutch slave cylinder

Hydraulic clutch system

in on the can bottom and then releasing it pro-
duces a similar effect. As mentioned earlier, the
clutch pedal return spring permits full release
of the pedal and reduces linkage slack due to
wear. As the linkage wears, clutch pedal free-
travel will increase and free-travel will decrease
as the clutch wears. Free-travel is actually
throwout bearing lash.

The diaphragm spring type clutches used are
available in two different designs: flat dia-
phragm springs or bent spring. The bent fin-
gers are bent back to create a centrifugal boost
ensuring quick re-engagement at higher engine
speeds. This design enables pressure plate load
to increase as the clutch disc wears and makes
low.pedal effort possible even with a heavy duty
clutch, The throwout bearing used with the
bent finger design is 11/4 in. long and is shorter
than the bearing used with the flat finger
design. These bearings are not interchangea-
ble. If the longer bearing is used with the bent
finger clutch, free-pedal travel will not exist.
This results in clutch slippage and rapid wear.

The transmission varies the gear ratio be-
tween the engine and rear wheels. It can be
shifted to change engine speed as driving condi-
tions and loads change. The transmission
allows disengaging and reversing power from
the engine to the wheels.

Application
All 1982-83 vehicles use a mechanical (non-

hydraulic) clutch; 1984 snd later models use a
hydraulic clutch. With the hydraulic clutch, no
adjustment of the clutch pedal or the linkage is
required. On the mechanical type, the only re-
quired adjustment is to maintain the proper
clutch pedal freeplay. The freeplay adjustment
is very important, for it determines the engag-
ing and disengaging characteristics of the
clutch assembly.

The clutch assembly consists of: a flywheel, a
pressure plate, a throwout bearing and fork, a
clutch pedal, and an actuating lever (non-hy-
draulic) or a master cylinder/slave cylinder (hy-
draulic).

The hydraulic system utilizes a remote reser-
voir which is mounted to the power brake
booster, a master cylinder mounted to the cowl
panel and a slave cylinder that is mounted to
the bell housing. The system is operated di-
rectly by the clutch pedal. When adding fluid to
the reservoir, always use a type which meets
DOT 3 specifications.

CAUTION: The clutch driven disc contains
asbestos, which has been determined to be a
cancer causing agent. Never clean clutch sur-
faces with compressed air! Avoid inhaling
any dust from any clutch surface! When clean-
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Troubleshooting Basic Clutch Problems

Problem Cause

Excessive clutch noise Throwout bearing noises are more audible at the lower end of pedal
travel. The usual causes are:
+ Riding the clutch
+ Too little pedal free-play
+ Lack of bearing lubrication

A bad clutch shaft pilot bearing will make a high pitched squeal, when the
clutch is disengaged and the transmission is in gear or within the first 2”
of pedal travel. The bearing must be replaced.

Noise from the clutch linkage is a clicking or snapping that can be heard
or felt as the pedal is moved completely up or down. This usually re-
quires lubrication.

Transmitted engine noises are amplified by the clutch housing and heard
in the passenger compartment. They are usually the result of insuffi-
cient pedal free-play and can be changed by manipulating the clutch
pedal.

Clutch slips (the car does not move
as it should when the clutch is
engaged)

This is usually most noticeable when pulling away from a standing start. A
severe test is to start the engine, apply the brakes, shift into high gear
and SLOWLY release the clutch pedal. A healthy clutch will stall the
engine. If it slips it may be due to:
+ A worn pressure plate or clutch plate
+ Oil soaked clutch plate
+ Insufficient pedal free-play

Clutch drags or fails to release The clutch disc and some transmission gears spin briefly after clutch dis-
engagement. Under normal conditions in average temperatures, 3 sec-

+ onds is maximum spin-time. Failure to release properly can be caused
by:
. Too light transmission lubricant or low lubricant level
+ Improperly adjusted clutch linkage

Low clutch life Low clutch life is usually a resuit of poor driving habits or heavy duty use.
Riding the clutch, pulling heavy loads, holding the car on a grade with
the clutch instead of the brakes and rapid clutch engagement all con-
tribute to low clutch life.

ing clutch surfaces, use a commercially avail-
able brake cleaning fluid.

Adjustments
FREE-PLAY ADJUSTMENT
Non-Hydraulic

1. Disconnect the return spring at the
clutch fork.

2. Hold the pedal against the rubber

CARBURETOR
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Clutch pedal free travel

bumper on the dash brace.
3. Push the clutch fork so that the throw-

out bearing lightly contacts the pressure plate
fingers.

4. Loosen the locknut and adjust the length
of the rod so that the swivel or rod can slip
freely into the gauge hole in the lever. Increase
the length of the rod until all free-play is re-
moved.

5. Remove the rod or swivel from the gauge
hole and insert it in the other (original) hole on
the lever. Install the retainer and tighten the
locknut.

6. Install the return spring and check free-
play measurement at the pedal pad.

Driven Disc and Pressure Plate

REMOVAL AND INSTALLATION
1. Support engine and remove the transmis-

sion (as outlined in this section).
2. Disconnect the clutch fork push rod and

spring.
3. Remove the flywheel housing.
4. Slide the clutch fork from the ball stud

and remove the fork from the dust boot. The
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Clutch master cylinder
Reservoir mounting bracket
30 inch Ibs. (5 Nm)
Reservoir
Brake pedal bracket
Bushing
Brace
25 ft. Ibs. (35 Nm)
10 ft. Ibs. (13 Nm)

10. Spacer
11. Clutch master cylinder
12. U-bolt
13. Clutch housing
14. Clutch fork
15. Slave cylinder
16. Heat shield

© 17. 15 ft. Ibs. (20 Nm)
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Clutch system and components

~ ball stud is threaded into the clutch housing
and may be replaced, if necessary.

5. Install an alignment tool to support the
. clutch assembly during removal. Mark the fly-

wheel and clutch cover for reinstallation, if
they do not already have X marks.

6. Loosen the clutch-to-flywheel attaching
bolts evenly, one turn at a time, until spring

~ pressure is released. Remove the bolts and
‘clutch assembly.

To install:
g 1. Clean the pressure plate and flywheel
--1dce.

Lo  2. Support the clutch disc and pressure
late with an alignment tool. The driven disc is

installed with the damper springs on the trans-
mission side.

3. Turn the clutch assembly until the mark
on the cover lines up with the mark on the fly-
wheel, then install the bolts. Tighten down
evenly and gradually to avoid distortion.

4. Remove the alignment tool.
5. Lubricate the ball socket and fork fingers

at the release bearing end with high melting
point grease. Lubricate the recess on the inside
of the throwout bearing and throwout fork
groove with a light coat of graphite grease.

6. Install the clutch fork and dust boot into
the housing. Install the throwout bearing to



the throwout fork. Install the flywheel housing.
Install the transmission.

7. Connect the fork push rod and spring. Lu-
bricate the spring and pushrod ends.

8. Adjust the shift linkage and clutch pedal
free-play, if non-hydraulic.

Hydraulic Clutch Cylinders

REMOVAL AND INSTALLATION

NOTE: Before removing the hydraulic com-
ponents for repair, remove the clutch housing
dust cover to verify the malfunction. Measure
the movement of the slave cylinder push rod
by pushing the clutch pedal to the floor; the
minimum movement should be 14mm. Do
not replace the cylinder if its movement ex-
ceeds the minimum.

1. Disconnect the negative battery cable.
Remove the steering column trim cover and
hush panel.

2. Remove the master cylinder push rod
from the clutch pedal.

3. Remove the master cylinder to the cowl
nuts. Remove the fluid reservoir from the
bracket, by removing the brake booster to cowl
nuts.

4, Pull the brake master cylinder forward
to gain access to the clutch master cylinder and
remove it from the cowl.

5. Raise the vehicle and remove the slave cyl-
inder heat shield.

6. Remove the slave cylinder from the bell
housing. Lower the vehicle.

7. Remove the hydraulic system from the
engine compartment.

To install:
1. Place the hydraulic system into the

engine compartment.
2. Raise the vehicle. Install the slave cylin-

der onto the bell housing.
3. Install the slave cylinder heat shield.

Lower the vehicle.
4. Pull the brake master cylinder forward

and install the clutch master cylinder.
5. Install the fluid reservoir to the bracket.

Install the brake booster to cowl nuts.
6. Install the master cylinder push rod to

the clutch pedal.
7. Install the steering column trim cover

and hush panel.
8. Connect the negative battery cable.

NOTE: Overhaul of the cylinders is not pos-
sible; it is serviced by replacement ONLY.
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AUTOMATIC TRANSMISSION

Understanding Automatic
Transmissions

The automatic transmission allows engine
torque and power to be transmitted to the rear
wheels within a narrow range of engine operat-
ing speeds. The transmission will allow the
engine to turn fast enough to produce plenty of
power and torque at very low speeds, while keep-
ing it at a sensible rpm at high vehicle speeds.
The transmission performs this job entirely
without driver assistance. The transmission
uses a light fluid as the medium for the trans-
mission of power. This fluid also works in the
operation of various hydraulic control circuits
and as a lubricant. Because the transmission
fluid performs all of these three functions,
trouble within the unit can easily travel from
one part to another. For this reason, and be-
cause of the complexity and unusual operating
principles of the transmission, a very sound un-
derstanding of the basic principles of operation
will simplify troubleshooting.

THE TORQUE CONVERTER
The torque converter replaces the conven-

tional clutch. It has three functions:
1. It allows the engine to idle with the vehi-

cle at a standstill, even with the transmission
in gear.

2. It allows the transmission to shift from
range to range smoothly, without requiring
that the driver close the throttle during the
shift.

3. It multiplies engine torque to an increas-
ing extent as vehicle speed drops and throttle
opening is increased. This has the effect of
making the transmission more responsive and
reduces the amount of shifting required.

The torque converter is a metal case which is
shaped like a sphere that has been flattened on
opposite sides. It is bolted to the rear end of the
engine’s crankshaft. Generally, the entire
metal case rotates at engine speed and serves as
the engine’s flywheel.

The case contains three sets of blades. One
set is attached directly to the case. This set
forms the torus or pump. Another set is di-
rectly connected to the output shaft, and forms
the turbine. The third set is mounted on a hub
which, in turn, is mounted on a stationary
shaft through a one-way clutch. This third set
is known as the stator.

A pump, which is driven by the converter
hub at engine speed, keeps the torque con-
verter full of transmission fluid at all times.
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Fluid flows continuously through the unit to
provide cooling.

Under low speed acceleration, the torque con-
verter functions as follows:

The torus is turning faster than the turbine.
It picks up fluid at the center of the converter
and, through centrifugal force, slings it out-
ward. Since the outer edge of the converter
moves faster than the portions at the center,
the fluid picks up speed.

The fluid then enters the outer edge of the
turbine blades. It then travels back toward the
center of the converter case along the turbine
blades. In impinging upon the turbine blades,
the fluid loses the energy picked up in the
torus.

If the fluid were now to immediately be re-
turned directly into the torus, both halves of
the converter would have to turn at approxi-
mately the same speed at all times, and torque
input and output would both be the same.

In flowing through the torus and turbine,
the fluid picks up two types of flow, or flow in
two separate directions. It flows through the tur-
bine blades, and it spins with the engine. The
stator, whose blades are stationary when the ve-
hicle is being accelerated at low speeds, con-
verts one type of flow into another. Instead of
allowing the fluid to flow straight back into the
torus, the stator’s curved blades turn the fluid
almost 90° toward the direction of rotation of
the engine. Thus the fluid does not flow as fast
toward the torus, but is already spinning when
the torus picks it up. This has the effect of al-
lowing the torus to turn much faster than the
turbine. This difference in speed may be com-
pared to the difference in speed between the
smaller and larger gears in any gear train. The
result is that engine power output is higher,
and engine torque is multiplied.

As the speed of the turbine increases, the
fluid spins faster and faster in the direction of
engine rotation. As a result, the ability of the
stator to redirect the fluid flow is reduced.
Under cruising conditions, the stator is eventu-
ally forced to rotate on its one-way clutch in the
direction of engine rotation. Under these condi-
tions, the torque converter begins to behave
almost like a solid shaft, with the torus and tur-
bine speeds being almost equal.
‘THE PLANETARY GEARBOX

The ability of the torque converter to multi-
ply engine torque is limited. Also, the unit
tends to be more efficient when the turbine is
rotating at relatively high speeds. Therefore, a
planetary gearbox is used to carry the power
output of the turbine to the driveshaft.

~ Planetary gears function very similarly to con-
- ventional transmission gears. However, their
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construction is different in that three elements
make up one gear system, and, in that all three
elements are different from one another. The
three elements are: an outer gear that is
shaped like a hoop, with teeth cut into the
inner surface; a sun gear, mounted on a shaft
and located at the very center of the outer gear;
and a set of three planet gears, held by pins in
a ring-like planet carrier, meshing with both
the sun gear and the outer gear. Either the
outer gear or the sun gear may be held station-
ary, providing more than one possible torque
multiplication factor for each set of gears. Also,
if all three gears are forced to rotate at the
same speed, the gearset forms, in effect, a solid
shaft.

Most modern automatics use the planetary
gears to provide either a single reduction ratio
of about 1.8:1, or two reduction gears: a low of
about 2.5:1, and an intermediate of about 1.5:1.
Bands and clutches are used to hold various por-
tions of the gearsets to the transmission case or
to the shaft on which they are mounted. Shift-
ing is accomplished, then, by changing the por-
tion of each planetary gearset which is held to
the transmission case or to the shaft.
THE SERVOS AND ACCUMULATORS

The servos are hydraulic pistons and cylin-
ders. They resemble the hydraulic actuators
used on many familiar machines, such as bull-
dozers. Hydraulic fluid enters the cylinder,
under pressure, and forces the piston to move
fo engage the band or clutches.

The accumulators are used to cushion the en-
gagement of the servos. The transmission fluid
must pass through the accumulator on the way
to the servo. The accumulator housing contains
a thin piston which is sprung away from the
discharge passage of the accumulator. When
fluid passes through the accumulator on the
way to the servo, it must move the piston
against spring pressure, and this action
smooths out the action of the servo.
THE HYDRAULIC CONTROL SYSTEM

The hydraulic pressure used to operate the
servos comes from the main transmission oil
pump. This fluid is channeled to the various
servos through the shift valves. There is gener-
ally a manual shift valve which is operated by
the transmission selector lever and an auto-
matic shift valve for each automatic upshift the
transmission provides: i.e., 2-speed automatics
have a low/high shift valve, while 3-speeds have
a 1-2 valve, and a 2-3 valve.

There are two pressures which effect the op-
eration of these valves. One is the governor pres-
sure which is affected by vehicle speed. The
other is the modulator pressure which is af-
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fected by intake manifold vacuum or throttle
position. Governor pressure rises with an in-
crease in vehicle speed, and modulator pressure
rises as the throttle is opened wider. By respond-
ing to these two pressures, the shift valves
cause the upshift points to be delayed with in-
creased throttle opening to make the best use
of the engine’s power output.

Most transmissions also make use of an aux-
iliary circuit for downshifting. This circuit may
be actuated by the throttle linkage or the
vacuum line which actuates the modulator, or
by a cable or solenoid. It applies pressure to a
special downshift surface on the shift valve or
valves.

The transmission modulator also governs the
line pressure, used to actuate the servos. In
this way, the clutches and bands will be actu-
ated with a force matching the torque output of
the engine.

identification
Two types of transmissions are used on the

vehicles; Turbo Hydra-Matic 200C (3-Speed)
and Turbo Hydra-Matic 700-R4 (4-Speed). A pic-
ture of the pan gaskets used is shown in the
illustration.

Turbo Hydra-Matic 200C Gasket

Fluid Pan

REMOVAL AND INSTALLATION/FLUID
AND FILTER CHANGE

NOTE: To remove the oil pan which has
been installed with sealant, refer to the ou
pan removal section of Chapter 1. The fluid
should be changed with the transmission
warm. A 20 minute drive at highway speeds
should accomplish this. ,
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1. Raise and support the vehicle.
2. Place a large pan under the transmission

pan. Remove all the front and side pan bolts.
Loosen the rear bolts about four turns.

3. Pry the pan loose and let it drain. :

4. Remove the pan and gasket. Clean the
pan thoroughly with solvent and air dry it. Be
very careful not to get any lint from rags in the
pan.

( r  Q 5) —)

C
© GM TURBO

HYDRA-MATIC 700R—4

377

67.Control body valve assembly
70. Filter seal
71. Oil filter assembly
72. Qil pan gasket
73. Oil pan
74. Pan hex bolt and washer
93. Magnet
96. Auxiliary accumulator valve tube
377.Auxiliary accumulator valve body

Fluid pan and filter
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Lockup Torque Converter Service Diagnosis Ey
m—bs)

Problem Cause Solution oy

No lockup + Faulty oil pump » Replace oil pump
« Sticking govemor valve - Repair or replace as necessary
+ Valve body malfunction + Repair or replace valve body or its.

(a) Stuck switch valve internal components as neces-
(b) Stuck lockup valve sary
(c) Stuck fail-safe valve

- Failed locking clutch + Replace torque converter
+ Leaking turbine hub seal + Replace torque converter
+ Faulty input shaft or seal ring » Repair of replace as necessary

+ Will not unlock « Sticking governor valve
- Valve body malfunction

(a) Stuck switch valve
(b) Stuck lockup valve
(¢) Stuck fail-safe valve

« Repair or replace as necessary
+ Repair or replace valve body or its

intemal components as neces-
sary

Stays locked up at foo low a speed
in direct

- Sticking governor valve
+ Valve body malfunction

(a) Stuck switch valve
(b) Stuck lockup valve
(c) Stuck fail-safe vaive

+ Repair or replace as necessary
« Repair or replace valve body or its

internal components as neces-
sary

Locks up or drags in low or second + Faulty oil pump
+ Valve body malfunction

(a) Stuck switch valve
(b) Stuck fail-safe valve

+ Replace oil pump
* Repair or replace valve body or its

internal components as neces-
sary

Sluggish or stalls in reverse * Faulty oil pump
+ Plugged cooler, cooler lines or

fittings
+ Valve body malfunction

(a) Stuck switch valve
(b) Faulty input shaft or seal

ring

+ Replace oil pump as necessary
» Flush or replace cooler and flush

lines and fittings
+ Repair or replace valve body or its

intemal components as neces-
sary

Loud chatter during lockup engage-
ment (cold)

+ Faulty torque converter
+ Failed locking clutch
+ Leaking turbine hub seal

+ Replace torque converter
+ Replace torque converter
+ Replace torque converter

Vibration or shudder during lockup
engagement

+ Faulty oil pump

+ Valve body malfunction

+ Faulty torque converter
+ Engine needs tune-up

+ Repair or replace oil pump as nec-
essary

+ Repair or replace valve body or its
intemal components as neces-
sary

+ Replace torque converter
+ Tune engine

A Vibration after lockup engagement + Faulty torque converter
« Exhaust system strikes underbody
+ Engine needs tune-up
+ Throttle linkage misadjusted

+ Replace torque converter
+ Align exhaust system
+ Tune engine
+ Adjust throttle linkage

= ‘Vibration when revved in neutral
Overheating: oil blows out of dip

stick tube or pump seal

+ Torque converter out of balance
+ Plugged cooler, cooler lines or fit-

+ Replace torque converter
+ Flush or replace cooler and flush

g2 ' r  =
+ Plugged cooler, cooler lines or

fittings
+ Valve body malfunction

+ Faulty torque converter
+ Fail locking clutch
+ Exhaust system strikes underbody
+ Engine needs tune-up
+ Throttle linkage misadjusted

tings lines and fittings
+ Stuck switch valve + Repair switch valve in valve body

3 or replace vaive body
£.._-Shudder after lockup engagement + Faulty oil pump + Replace oil pump

+ Flush or replace cooler and flush
lines and fittings

+ Repair or replace valve body or its
internal components as neces-
sary

+ Replace torque converter
+ Replace torque converter
+ Align exhaust system
+ Tune engine
» Adjust throttle linkage
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Troubleshooting Basic Automatic Transmission Problems
Problem Cause Solution

Fluid leakage + Defective pan gasket + Replace gasket or tighten pan
bolts

+ Loose filler tube « Tighten tube nut
. + Loose extension housing to trans- + Tighten bolts

mission case
+ Converter housing area leakage + Have transmission checked

professionally

Fluid flows out the oil filler tube

+ Internal fluid leakage

+ High fluid level
+ Breather vent clogged
+ Clogged oil filter or screen

+ Check and correct fluid level
+ Open breather vent
+ Replace filter or clean screen

(change fluid also)
+ Have transmission checked

professionally

Transmission overheats (this is usu-  * Low fluid level « Check and correct fiuid level
ally accompanied by a strong « Fluid cooler lines clogged « Drain and refill transmission. If this
bumed odor to the fluid) doesn't cure the problem, have

cooler lines cleared or replaced.
+ Heavy pulling or hauling with insuf- + Install a transmission oil cooler

ficient cooling
« Faulty oil pump, intemal slippage + Have transmission checked

professionally

Buzzing or whining noise + Low fluid level « Check and correct fiuid level
« Defective torque converter, scored  « Have transmission checked

gears professionally

No forward or reverse gears or slip- + Low fluid level + Check and correct fluid level
page in one or more gears + Defective vacuum or linkage + Have unit checked professionally

controls, internal clutch or band
failure

Delayed or erratic shift * Low fluid level - Check and correct fiuid level
+ Broken vacuum lines
+ Intemal malfunction

+ Repair or replace lines
+ Have transmission checked

professionally

1. Step #1
2. Step #2
3. Step #3
4. Step #4
5. 4 Nm

4
Park lock cable assembly (1982-83) , -

5. Remove the filter and gasket.
To install:
1. Install a new filter and gasket.
2. Reinstall the pan with a new gasket.
3. Lower the car. Add Dexron® I I  automatic

transmission fluid through the fill tube.
4. Start the engine in PARK and let it idle.

Do not race the engine. Shift into each shift
lever position, shift back into PARK, and
check the fluid level on the dipstick. The level
should be 1/4 in. below ADD. Be very careful not
to overfill. Recheck the level after the car has
been driven long enough to thoroughly warm
up the transmission. Add fluid as necessary.
The level should then be at FULL.

Adjustments

BAND
There are no band adjustments possible or re-

quired for the Turbo Hydra-Matic 200 or 700-
R4 transmissions.
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Transmission Fluid Indications
The appearance and odor of the transmission fluid can give valuable clues to the overall condition of the transmission.
Always note the appearance of the fluid when you check the fluid level or change the fluid. Rub a small amount of fluid
between your fingers to feel for grit and smell the fluid on the dipstick.

KX the fluid appears: ft indicates:

Clear and red colored + Normal operation

Discolored (extremely dark red or brownish) or smells
bummed

+ Band or clutch pack failure, usually caused by an
overheated transmission. Hauling very heavy loads
with insufficient power or failure to change the fluid,
often result in overheating.
Do not confuse this appearance with newer fluids
that have a darker red color and a strong odor
(though not a burned odor).

Foamy or aerated (light in color and full of bubbles) + The level is too high (gear train is churning oil)
+ An internal air leak (air is mixing with the fluid). Have

the transmission checked professionally.

Solid residue in the fluid « Defective bands, clutch pack or bearings. Bits of band
material or metal abrasives are clinging to the dip-
stick. Have the transmission checked professionally.

Varnish coating on the dipstick + The transmission fluid is overheating

PARK LOCK CABLE REMOVAL AND
INSTALLATION

1982-83
1. Remove the console and steering column

covers. Remove cable retaining screw from the

i
XG f t  . 1. Cable
BE ITA 2. Steering columnL I] rantfr V8  3. Inhibitor

CEE . 4. Ignition switch
eg 1 WJ 5. Hose

6. Cabie lock
5 7. Connector

Lock Cable Assembly (1984 and Later)
Fo”
a=
wr

|

La- ¢

steering column slider and disconnect the
cable.

2. At the shifter bracket, pull out the lock
button on the cable housing and remove the
yoke.

3. Disconnect the cable from the shifter.
4. To install, place the shifter lever in

“PARK”. Rotate the steering column shift
bowl to the “PARK” position and lock the
column.

5. To complete the installation, reverse the
removal procedure.

1984 and Later -
1. Place the shifter lever in the “PARK” po-

sition. Remove the negative battery cable.
2. Turn the key to “RUN”. Release the

cable from the inhibitor switch by inserting a
screwdriver into the switch slot.

3. Push the cable lock button to the “UP”
position and remove the cable from the park
lever lock pin.

4. Depress the 2 cable connector latches at
the shifter base and remove the cable. Remove
the cable clips.

To install:
1. Place the shifter lever into the PARK po-

sition and the ignition key to the RUN posi-
tion.

2. After installing the cable ends, push the
cable connector nose toward the connector as
far as possible and push the connector lock
button down.

3. Complete the installation by reversing
the removal procedure. 
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1. Shift cable | .

2. Bracket
3. Lever

Shift Cable Assembly at Transmission

PARK LOCK CABLE ADJUSTMENT
NOTE: The adjustment procedures are cov-
ered under the Park Lock Cable Removal
and Installation procedures.

SHIFT CONTROL CABLE
1. Place the control lever in N.
2. Raise the car and support it with jack-

stands.
3. Loosen the cable attachment a the shift

lever.
4. Rotate the shift lever clockwise to the

park detent and then back to neutral.

QFRT

h
h

 
W

h
 

=. Console
. Park lock cable
. Shifter assembly
. 5Nm
. Shift cable
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5. Tighten cable attachment to 11 ft. lbs.
(15 Nm). :

NOTE: The lever must be held out ofP when
torquing the nut.

SHIFT LINKAGE
1. Place the manual shaft of the transmis-

gion in N. Place the console shift lever in N.
2. Install the cable in the slot of the shift

lever. Adjust the cable so that the pin has free
movement,

3. Install and tighten the nut to the pin.
THROTTLE VALVE CABLE

1. After installation of the cable to the trans-
mission, engine bracket, and the cable actuat-
inglever, check to assure that the cable slider is
in the zero or fully re-adjusted position.

2. I f  cable slider is not in the zero or fully

RE-ADJUST TAB|

THROTTLE —Mes  S__  RE-ADJUST
LEVEL - d  DIRECTION ™

V.  CABLE
SLIDER T.V.CAS8

Throttle Valve Cable Adjuster Sleeve

YOKE INSTALLATION

VIEW A

Shift cable assembly at console
x



CARBURETOR
LEVER

CONTROL
VALVE
ASSEMBLY /
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—, THROTTLE LEVER &
Tv. ul BRACKET ASSEMBLY

Throttle Valve Cable Adjuster

re-adjusted, depress and hold the medal re-
adjust tab. Move the slider back through the fit-
ting in the direction away from the cable actu-
ating lever until the slider stops against the fit-
ting. Release the metal re-adjust tab.

3. Rotate the cable actuating lever to its full
travel position.

4. The slider must move (ratchet) forward
lever when the lever is rotated to the full travel
position.

5. Release the lever.

TORQUE CONVERTER CLUTCH BRAKE
SWITCH

The torque converter clutch brake switch
must be adjusted to prevent the vehicle from
stalling at idle. Adjust the plunger so it just
touches the brake pedal lever but ensure that
the brake pedal is fully released.

Neutral Start/Back-Up Light
Switch
REPLACEMENT AND ADJUSTMENT

1. Remove the console trim from the con-
~ sole.
+ 2. Disconnect the electrical connector from
the switch.
: 3. Remove the 2 attaching screws from the
_»gwitch and remove the switch.
k To install:
¢-. 1. To install a new switch:
i a. Place the switch onto the transmission

control shifter and loosely install the attach-
y ing screws. Position the transmission control
- shifter assembly in the N notch in the detent
-. plate.
i» b. Assemble switch assembly to the trans-
),mission control shifter assembly by inserting
:_the carrier tang into the hole in the shifter
*lever assembly.

& cc. Install the attaching screws and
tighten.

d. Move the transmission control shifter

Detent plate
Tang hole
Tang slot
Neutral notch i
R iA {

Transmission control shifter
Neutral start and backup light switch
Carrier tang 2

Neutral start/backup light switch <
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assembly out of N position. This will shear
the switch internal plastic pin.
2. To install the original switch:

a. Place the switch onto the transmission
control shifter and loosely install the attach-
ing screws. Position the transmission control
shifter assembly in the N notch in the detent
plate.

b. Rotate the switch on the shifter assem-
bly to align the service adjustment hole with
the carrier tang hole. Insert a 2.34 diameter
gauge pin to a depth of 15mm and tighten
attaching screws. .

c. Remove the gauge pin.
3. Connect the electrical connector to the

switch.
4. Install the console trim to the console.

Neutral Safety Switch
REPLACEMENT AND ADJUSTMENT

1. Remove the console. Disconnect the elec-
trical connector.

2. Remove the neutral safety switch.
To install:
1. Place the transmission control lever in

N. Assemble the switch assembly to the trans-
mission control shifter assembly, by inserting
the carrier tang into the hole in the shifter as-
sembly.

NOTE: Before installing the switch, insert a
6mm pin gauge into alignment hole. If the
switch is new, it will have aplastic shear pin
already installed. EY

t l l



1. Neutral notch
2. Transmission control shifter
3. 2Nm (1.5 ft. Ibs.) bolt screw
4. Switch assembly

5. Carrier tang
6. Tang slot
7. Tang hole
8. Detent plate

Neutral Safety Switch Assembly

2. Install the mounting screws. Move the
shifting lever to shear the plastic alignment
pin. If the switch is used, remove the alignment
pin.

3. Connect the electrical connector to the
switch.

4. Install the console.
5. Check to see if the engine will start in N

and P.

Park Lock Cable
REMOVAL AND INSTALLATION
1982-83

1. Remove the console and steering column
covers. Remove cable retaining screw from the
steering column slider and disconnect the
cable.

2. At the shifter bracket, pull out the lock
button on the cable housing and remove the
oke.

y 3. Disconnect the cable from the shifter.
4. To install, place the shifter lever in P.

Rotate the steering column shift bowl to the P
position and lock the column.

5. Connect the cable to the shifter.
6. Install the yoke and push in the lock

button on the cable bracket.
7. Connect the cable and install cable retain-

ing screw to the steering column slider.
8. Install the console and steering column

covers.
1984-88

1. Place the shifter lever in the P position.
Remove the negative battery cable.

2. Turn the key to RUN. Release the cable
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from the inhibitor switch by inserting a screw-
driver into the switch slot.

3. Push the cable lock button to the UP po-
sition and remove the cable from the park lever
lock pin.

4. Depress the 2 cable connector latches at
the shifter base and remove the cable. Remove
the cable clips.

5. To install, place the shifter lever into
the P position and the ignition key to the RUN
position.

6. After installing the cable ends, push the
cable connector nose toward the connector as
far as possible and push the connector lock
button down.

7. Complete the installation by reversing
the removal procedure.

Transmission
REMOVAL AND INSTALLATION

1. Disconnect the negative battery cable at
the battery.

2. Remove the air cleaner assembly.
3. Disconnect the throttle valve (TV) con-

trol cable at the carburetor.
4. Remove the transmission oil dipstick.

Unbolt and remove the dipstick tube.
5. Raise the vehicle and support it safely

with jackstands.
NOTE: In order to provide adequate clear-
ance for transmission removal, it may be nec-
essary to raise both the front and the rear of
the vehicle.
6. Mark the relationship between the drive-

shaft and the rear pinion flange so that the
driveshaft may be reinstalled in its original po-
sition.

7. Unbolt the universal joint straps from
the pinion flange (use care to keep the univer-
sal joint caps in place), lower and remove the
driveshaft from the vehicle.

8. Disconnect the catalytic converter sup-
port bracket at the transmission.

9. Disconnect the speedometer cable, elec-
trical connectors and the shift control cable
from the transmission.

CAUTION: During the next step, rear
spring force will cause the torque arm to
move toward the floor pan. When disconnect-
ing the arm from the transmission, carefully
place a piece of wood between the floor pan
and the torque arm. This will prevent possi-
blepersonal injury and/or floor pan damage.
10. Remove the torque arm-to-transmission

bolts.
11. Remove the flywheel cover, then mark

the relationship between the torque converter
and the flywheel so that these parts may be re-
assembled in the same relationship.

A
R
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12. Remove the torque converter-to-fly-
wheel attaching bolts.

13. Support the transmission with a jack,
then remove the transmission mount bolt.

14. Unbolt and remove the transmission
crossmember.

15. Lower the transmission slightly. Discon-
nect the throttle valve cable and oil cooler lines
from the transmission.

16. Support the engine using GM special
tool BT-6424 or its equivalent. Remove the
transmission-to-engine mounting bolts.

CAUTION: The transmission must be se-
cured to the transmission jack.
17. Remove the transmission from the vehi-

cle. Be careful not to damage the oil cooler
lines, throttle valve cable, or the shift control
cable. Also, keep the rear of the transmission
lower than the front to avoid the possibility of
the torque converter disengaging from the trans-
mission.

To install:
1. Position the transmission and converter

into place.
2. Install the transmission-to-engine mount-

ingbolts.
3. Connect the throttle valve cable and oil

cooler lines to the transmission.
4. Install the transmission crossmember

and secure with bolts.
5. Install the transmission mount bolt.
6. Match mark the torque converter to fly-

wheel. Install the torque converter-to-flywheel
attaching bolts.

NOTE: Before installing the converter-to-fly-
wheel bolts, be sure that the weld nuts on the
converter are flush with the flywheel, and

that the converter rotates freely by hand in
this position.
7. Install the flywheel cover.
8. Install the torque arm-to-transmission

bolts.
9. Connect the speedometer cable, electrical

connectors and the shift control cable from the
transmission.

10. Connect the catalytic converter support
bracket at the transmission.

11. Install the driveshaft to the match mark
made earlier to the driveshaft and axle pinion.
Bolt the universal joint straps to the pinion
flange.

12. Lower the vehicle.
13. Install the dipstick tube using a new dip-

~ stick tube O-ring and secure with the bolt. In-
stall the transmission oil dipstick.

14. Connect the throttle valve (TV) control
cable at the carburetor.

15. Install the air cleaner assembly.
16. Connect the negative battery cable at the

battery.

DRIVELINE

Driveshaft and U-Joints
The driveshaft (propeller shaft) is a long

steel tube that transmits engine power from
the transmission to the rear axle assembly. It is
connected to, and revolves with, the transmis-
sion output shaft (remember, the transmission
shaft is connected to and revolves with the
engine crankshaft) whenever the transmission
is put into gear. With the transmission in neu-

Troubleshooting Basic Driveshaft and Rear Axle Problems
‘When abnormal vibrations or noises are detected in the driveshaft area, this chart can be used to help diagnose
possible causes. Remember that other components such as wheels, tires, rear axle and suspension can also produce
similar conditions.

BASIC DRIVESHAFT PROBLEMS
Problem Cause Solution

Shudder as car accelerates from + Loose U-joint * Replace U-joint
stop or low speed + Defective center bearing + Replace center bearing

Loud clunk in driveshaft when + Wom U-joints + Replace U-joints
shifting gears

Roughness or vibration at any speed + Out-of-balance, bent or dented + Balance or replace driveshaft
driveshaft

« Worn U-joints + Replace U-joints
+ U-joint clamp bolts loose « Tighten U-joint clamp bolts

| ‘Squeaking noise at low speeds + Lack of U-joint lubrication + Lubricate U-joint; if problem
persists, replace U-joint

. Knock or clicking noise
tunnel

+ Worn CV joint

+ U-joint or driveshaft hitting frame + Correct overloaded condition

* Replace CV joint
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Strap-type retainer on drive shaft

tral, the driveshaft does not move. Located at
each end of the driveshaft is a flexible joint that
rotates with the shaft. These flexible joints,
known as U-joints (universal joints) perform an
important function. The rear axle assembly
moves with the car. It moves up and down with
every bump or dip in the road. The driveshaft
by itself is a rigid tube incapable of bending.
When combined with the flexing capabilities of
the U-joints, however, it can do so.

A slip joint is coupled to the front of the drive-
shaft by a universal joint. This U-joint allows
the yoke (slip joint) to move up and down with
the car. The yoke is a cylinder containing
splines that slide over the meshes with the
splines on the transmission output shaft. When
the rear axle moves up and down, the yoke
slides back and forth a small amount on the
transmission shaft. Therefore, it combines
with the U-joints in allowing the driveshaft to
move with the movements of the car. The rear
universaljoint is secured to a companion flange
which is attached to, and revolves with, the
rear axle drive pinion.

A U-joint consists of a cross piece (trunnion)
and, on each of the four ends, a dust seal and a
series of needle bearings that fit into a bearing
cup. Each U-joint connects one yoke with an-
other and the bearings allow the joints to re-
volve within each yoke.

A Firebird U-joint is secured to the yoke in
one of two ways. Dana and Cleveland shafts use

4 5 6

. Trunnion

. Seal

. Bearings

. Cap

. SnapringN
b

N
=

4
Driveshaft trunnion (Dana)
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Driveshaft trunnion (Saginaw)

a conventional snapring to hold each bearing
cup in the yoke. The snapring fits into a groove
located in each yoke end just on top of each bear-
ing cup. The Saginaw design shaft secures its
U-joints in another way. Nylon material is in-
jected through a small hole in the yoke and
flows along a circular groove between the U-
joint and the yoke, creating a synthetic
snapring. Disassembly of the Saginaw U-joint
requires the joint to be pressed from the yoke.
This results in damage to the bearing cups and
destruction of the nylon rings. |

Replacement kits include new bearing cups
and conventional snaprings to replace the origi-
nal nylon rings. These replacement rings must
go inboard of the yoke in contrast to outboard
mounting of the Dana and Cleveland designs.
Previous service to the Saginaw U-joints can be
recognized by the presence of snaprings in-
board of the yoke.

Bad U-joints, requiring replacement, will pro-
duce a clunking sound when the car is put into
gear. This is due to worn needle bearings or a
scored trunnion end possibly caused by im-
proper lubrication during assembly. FirebirdU-
joints require no periodic maintenance and
therefore have no lubrication fittings.

Driveshaft

REMOVAL AND INSTALLATION
1. Raise the vehicle and safely support it on
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Installing U-joint trunnion seal

jackstands. Paint a reference line from the rear
end of the driveshaft to the companion flange
so that they can be reassembled in the same po-
sition.

2. Disconnect the rear universal joint by re-
moving the U-bolts, retaining straps, or the
flange bolts.

3. To prevent loss of the needle bearings,
tape the bearing caps to the trunnion.

4. Remove the driveshaft from the transmis-
sion by sliding it rearward.

NOTE: Do not be alarmed by oil leakage at
the transmission output shaft. This oil is
there to lubricate the splines of the front yoke.
To install:
1. Check the yoke seal in the transmission

case extension and replace it if necessary. See
the transmission section for replacement pro-
cedures.

2. Position the driveshaft and insert the
front yoke into the transmission so that the
splines mesh with the splines of the transmis-
gion shaft.

3. Using reference marks made during re-
moval, align the driveshaft with the companion
flange and secure it with U-bolts or, retaining

‘straps.

U-JOINT OVERHAUL
1. Remove the driveshaft as explainedabove and remove the snaprings from the ends

of the bearing cup.

2. After removing the snaprings, place the
driveshaft on the floor and place a large diame-
ter socket under one of the bearing cups. Tap
on the bearing opposite this one with a hammer
and a drift. This will push the trunnion
through the yoke enough to force the bearing
cup out of the yoke and into the socket. Repeat
this procedure for the other bearing cups. If a
hammer fails to loosen the cups, a press may be
necessary. |

NOTE: A Saginaw driveshaft secures its U-
joints in a different manner than the conven-
tional snaprings of the Dana and Cleveland
designs. ~~ Nylon is injected through a
small hole in the yoke and flows along a cir-
cular groove between the U-joint and the
yoke, thus creating a synthetic snapring. Dis-
assembly of this Saginaw U-joint requires
the joint to be pressed from the yoke. If a
press is not available, it may be carefully ham-
mered out using the same procedure (step
two) as the Dana design, although it will re-
quire more force to break the nylon ring.
Either method, press or hammer, will
damage the bearing cups and destroy the
nylon rings. Replacement kits include new
bearing cups and conventional metal
snaprings to replace the original nylon rings.

3. Thoroughly clean the entire U-joint as-
sembly with solvent. Inspect for excessive wear
in the yoke bores and on the four ends of the
trunnion. The needle bearings should not be
scored, broken, or loose in their cups. Bearing
cups may suffer slight distortion during re-
moval and should be replaced.

4. Pack the bearings with chassis lube (lith-
ium base) and completely fill each trunnion end
with the same lubricant.

5. Place new dust seals on the trunnions
with the cavity of the seal toward the end of the
trunnion. Care must be taken to avoid distor-
tion of the seal. A suitable size socket and a vise
can be used to press on the seal.

6. Insert one bearing cup about a quarter of
the way into the yoke and place the trunnion
into the yoke and bearing cup. Install another
bearing cup, press in both cups, and install the
snaprings. Snaprings on the Dana and Cleve-
land shafts must go on the outside of the yoke
while the Saginaw shaft requires that the rings
go on the inside of the yoke. Once installed, the
trunnion must move freely in the yoke.

NOTE: The Saginaw shaft uses two differ-
ent sizes of bearing cups at the differential
end. The larger cups (the ones with the
groove) fit into the driveshaft yoke.

:
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Exploded view of the rear axle

REAR AXLE
identification

The rear axle code and the manufacturers
code, plus the date built, is stamped on the
right axle tube on the forward side. Any reports
made on the rear axle assemblies must include
the full code letters and the date built numbers.
The anti-slip differentials are identified by a
tag attached to the lower right section of the

e.

Understanding Drive Axles
The drive axle is a special type of transmis-

sion that reduces the speed of the drive from
the engine and transmission and divides the
power to the wheels. Power enters the axle
from the driveshaft via the companion flange.
The flange is mounted on the drive pinion
shaft. The drive pinion shaft and gear which

0

ETL
AXIE | DAY SHIFT
CODE | BUILT

MFG. LIMITED SLIP TAG
(ATTACHED TO REAR
COVER BOL)

carry the power into the differential turn at
engine speed. The.gear on the end of the pinion
shaft drives a large ring gear the axis of rota-
tion of which is 90 degrees away from the of the
pinion. The pinion and gear reduce the gear
ratio of the axle, and change the direction of
rotation to turn the axle shafts which drive
both wheels. The axle gear ratio is found by di-
viding the number of pinion gear teeth into the
number of ring gear teeth.

The ring gear drives the differential case.
The case provides the two mounting points for
the ends of a pinion shaft on which are
mounted two pinion gears. The pinion gears
drive the two side gears, one of which is located
on the inner end of each axle shaft.

By driving the axle shafts through the ar-
rangement, the differential allows the outer
drive wheel to turn faster than the inner drive
wheel in a turn.

The main drive pinion and the side bearings,

Rear Axle Identification Code



302 DRIVE TRAIN

AXLE SHAFT "CG" LOCK

PINION SHAFT
LOCK BOLT HOLE

Rear Axle Assembly

which bear the weight of the differential case,
are shimmed to provide proper bearing preload,
and to position the pinion and ring gears prop-
erly.

WARNING: Theproper adjustment of the re-
lationship of the ring-andpinion gears is erit-
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20. Axle housing
39. Axle shaft
41. Seal
42, Bearing assembly

Axle housing components

ical. It should be attempted only by those
with extensive equipment and/or experience.
Limited-slip differentials include clutches

which tend to link each axle shaft to the differ-
ential case. Clutches may be engaged either by
spring action or by pressure produced by the
torque on the axles during a turn. During turn-
ing on a dry pavement, the effects of the
clutches are overcome, and each wheel turns at
the required speed. When slippage occurs at
either wheel, however, the clutches will trans-
mit some of the power to the wheel which has
the greater amount of traction. Because of the
presence of clutches, limited-slip units require
a special lubricant.

| Determining Axle Ratio
An axle ratio is obtained by dividing the

number of teeth on the drive pinion gear into
the number of teeth on the ring gear. For in-
stance, on a 4.11 ratio, the driveshaft will turn
4.11 times for every turn of the rear wheel.

The most accurate way to determine the axle
ratio is to drain the differential, remove the
cover, and count the number of teeth on the
ring and pinion.

An easier method is to jack and support the
car so that both rear wheels are off the ground.
Make a chalk mark on the rear wheel and the
driveshaft. Block the front wheels and put the
transmission in Neutral. Turn the rear wheel
one complete revolution and count the number
of turns made by the driveshaft. The. number of
driveshaft rotations is the axle ratio. More ac-
curacy can be obtained by going more than one
tire revolution and dividing the result by the
number of tire rotations.

The axle ratio is also identified by the axle
serial number prefix on the axle; the axle ratios
are listed in dealer’s parts books according to
prefix number. Some axles have a tag on the
cover.

Differential Overhaul
A differential overhaul is a complex, highly

technical, and time-consuming operation,
which requires a great many tools, extensive
knowledge of the unit and the way it works,
and a high degree of mechanical experience and
ability. It is highly advisable that the amateur
mechanic not attempt any work on the differ-
ential unit.

Axle Shaft, Bearing and Seal
Axle shafts are the last link in the chain of

components working to transmit engine power
to the rear wheels. The splined end of each
shaft meshes with the internal splines of each
differential side gear. As the side gears turn, so



do the axle shafts, and, since they are also con-
nected, so do the wheels.

Each shaft passes through the side gear and
is locked into place by a C-lock. As the name
implies, the C-lock is a flat, C-shaped piece of
metal that fits into a groove at the end of the
shaft. A round pinion shaft is wedged in be-
tween the end of the shafts. This pinion shaft
prevents the shafts from sliding inward and
makes the C-locks functional by pushing them
tightly against each side gear. Removing this
pinion shaft allows the shafts to slide inward
making the C-locks accessible for removal.
Once the C-locks are removed, the axle shafts
can be pulled from the car.

The wheel end of each shaft is flanged and
pressed into it are five wheel lug bolts serving
to hold on the wheel. Each axle shaft is sup-
ported by an axle bearing (wheel bearing) and
oil seal located within the axle shaft housing
just to the outside of the brake backing plate.

REMOVAL AND INSTALLATION
1. Raise the vehicle and remove the wheels

and brake drums. |

2. Thoroughly clean the area around the dif-
ferential carrier cover.

3. Place a drain pan under the carrier and
then remove the cover.

4. Remove the differential pinion shaft
lockserew and the differential pinion shaft.

5. Push the flanged end of the axle shaft
toward the center of the vehicle and remove the
C-lock from the end of the shaft.

6. Remove the axle shaft from the housing,
being careful not to damage the oil seal.

7. Remove the oil seal by inserting the
button end of the axle shaft behind the steel
case of the oil seal. Pry the seal loose from the
bore.

8. Seat the legs of the bearing puller behind
the bearing. Seat a washer against the bearing
and hold it in place with a nut. Use a slide
hammer to pull the bearing.

9. Lubricate the lips of a new seal with gear
lubricant and lubricate a new wheel bearing
with same.

772 BEARING DRIVER
F=  { ph. HANDLE

J-8092

YEA AXLE SHAFT BEARING INSTALLER
J-23690

Installing the Rear Axle Bearing ~~
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Removing the Rear Axie Bearing

10. Use a suitable driver and install the bear-
inguntil it bottoms against the tube. Install the
oil seal.

11. Slide the axle shaft into place. Be sure
that the splines on the shaft do not damage the
oil seal. Make sure that the splines engage the
differential side gear.

12. Install the axle shaft, C-lock on the inner
end of the axle shaft and push the shaft out-
ward so that the C-lock seats in the differential
side gear counterbore. |

13. Position the differential pinion shaft
through the case and pinions, aligning the hole -

in the case with the hold for the lock screw.
14. Use a new gasket and install the carrier

cover. Be sure that the gasket surfaces are
clean before installing the gasket and cover.

15. Fill the axle with lubricant to the bottom
of the filler hole.

16. Install the brake drum and wheels and
lower the car. Check for leaks and road test the
car.

Pinion Seal
REMOVAL AND INSTALLATION

1. Mark the driveshaft and the pinion com-
panion flange so that they can be reassembled
in the same position.

2. Disconnect the driveshaft from the
pinion companion flange and support the pro-
peller shaft up in the body tunnel by wiring it
to the exhaust pipe.

NOTE: If the joint bearing caps are not re-
tained by a retainer strap, use a piece of tape
to hold the bearing caps on their trunnions.
3. Mark the position of the companion

flange, pinion shaft and nut, so that the proper
pinion bearing preload can be maintained upon
reassembly.

4. Using Tool J-8614-10 to hold the pinion
companion flange, remove the companion
flange nut and washer.

5. With a suitable container in place to hold
any fluid that may drain from thee rear axle,
remove the pinion companion flange with Tool
J-8614-10.
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installing the Rear Axle Seal

6. Remove the seal by driving it out with a
blunt chisel.

WARNING: Be careful not to damage the car-
rier.

7. Examine the pinion companion flange
for any nicks or damage. If so, replace it.

8. Examine the pinion seal bore in the car-
rier and remove any burrs.

9. Using Tool J-23911, install a new seal.
10. Apply Special Seal Lubricant, No.

1050169 or equivalent to the O.D. of the pinion
flange and sealing lip of the new seal.

11. Install the pinion companion flange and
nut and tighten the nut ¥,; in. beyond the align-
ment marks.

Axle Housing
REMOVAL AND INSTALLATION

1. Raise the vehicle and support it safely.
Be sure that the rear axle assembly is sup-
ported safely.

2. Disconnect shock absorbers from axle.
Remove the wheel assemblies.

3. Mark driveshaft and pinion flange, then

Rear axie pinion oil seal installation

disconnect driveshaft and support out of the
way.

4. Remove brake line junction block bolt at
axle housing. If necessary, disconnect the brake
lines at the junction block.

5. Disconnect the upper control arms from
the axle housing.

6. Lower the rear axle assembly. Remove
the springs.

7. Continue lowering the rear axle assem-
bly and remove it from the vehicle.

To install:
1. Position the rear axle assembly into

place and install the springs.
2. Connect the upper control arms to the

axle housing.
3. Install the brake line junction block bolt

at the axle housing. Connect any brake lines
that were disconnected.

4. Install the driveshaft to the match
marks made earlier and secure the driveshaft.

5. Connect the shock absorbers to the axle
and install the wheel assemblies.

6. Lower the vehicle and replace any lost
rear axle fluid. «

Rear axle pinion nut removal and installation Rear axle pinion oil seal installation



Suspension and
Steering

__ 8&.
Troubleshooting Basic Steering and Suspension Problems

Problem Cause Solution

Hard steering (steering wheel is hard + Low or uneven tire pressure + Inflate tires to correct pressure
to turn) + Loose power steering pump drive « Adjust belt

belt
+ Low or incorrect power steering «+ Add fluid as necessary

fluid
» Incorrect front end alignment + Have front end alignment

checked/adjusted
+ Defective power steering pump + Check pump
+ Bent or poorly lubricated frontend Lubricate and/or replace defective

parts parts
Loose steering (toc much play inthe + Loose wheel bearings + Adjust wheel bearings

steering wheel) + Loose or worn steering linkage + Replace worn parts
+ Faulty shocks + Replace shocks
+ Worn ball joints + Replace bal! joints

Car veers or wanders (car pulls 10 + Incorrect tire pressure + Inflate tires to cotrect pressure
one side with hands off the steer- + improper front end alignment = Have front end alignment
ing wheel) checked/adjusted

+ Loose wheel bearings «= Adjust wheel bearings
+ Loose or bent front end compo- + Replace worn components

nents
» Faulty shocks + Replace shocks

Wheel oscillation or vibration trans- + Improper tire pressures + Inflate tires to correct pressure
mitted through steering wheel + Tires out of balance + Have tires balanced

» Loose wheel bearings + Adjust wheel bearings
+ Improper front end alignment + Have front end alignment

checked/adjusted
+ Wom or bent front end compo- + Replace worn parts

nents

Uneven tire wear + Incorrect tire pressure + Inflate tires to correct pressure
+ Front end out of alignment » Have front end alignment

checked/adjusted
+ Tires out of balance + Have tires balanced

FRONT SUSPENSION control arm. The steering knuckles move in a
prescribed three dimensional arc. The front

Co : wheels are held in proper relationship to each
The front suspension is designed to allow other by two tie rods which are connected toeach wheel to compensate for changes in the .

road surface level without appreciably affecting fhe steering knuckles and to a relay rod assem-

the opposite wheel. Each wheel is independ- Coil chassis springs are mounted between
ently connected to the frame by a steering ho ghring housings on the front crossmember
knuckle, strut assembly, ball joint, and lower gpd the lower control arms. Ride control is pro-
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A

"4, Crossmember brace
fa” 2. Crossmember 15. Bolt 28. Bolt 38. Seal
3 .  Retainer 16. Caliper 29. Outer front wheel 39. Shieid

: 4. Washer 17. Gasket bearing 40. Bolt (M10 x 1.5 x 30)
8. Nut (M8 x 1.25) 18. Knuckle 30. Washer 41. Bracket

k'. 8. Washer 19. Nut (M16 x 2) 31. Cotter pin 42. Insulator
x 7. Nut (M14 x 2) 20. Nut (9/16-18) (M3.2 x 25) 43. Front stabilizer shaft
¥ 8. Mount 21. Cotter pin (1/8 x 1) 32. Nut 44. Lower control aim
~. 9 .  Shield 22. Grommet 33. Cap 45. Spacer

E10. Nut (M12 x 1.75) 23. Retainer 34. Wheel 46. Grommet
41. Bolt (M12 x 1.76 x 985) 24. Bolt (5/16-18 x 7) 35. Nut 47. Retainer

i :  12. Absorber w/strut 25. Nut (7/16-14) 36. Hub 48. Nut
18 .  Bolt 26. Bumper 37. Inner front 49. Bolt (M12 x 1.75 x 115)
pid. Washer 27. Bolt wheel bearing 50. Insulator

. ' Lo ny  wu

STEERER J . |

Front suspension
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vided by double, direct acting strut assemblies.
The upper portion of each strut assembly ex-
tends through the fender well and attaches to
the upper mount assembly with a nut.

Side roll of the front suspension is controlled
by a spring steel stabilizer shaft. It is mounted
in rubber bushings which are held to the frame
side rails by brackets. The ends of the stabilizer
are connected to the lower control arms by link
bolts isolated by rubber grommets.

The inner ends of the lower control arm have
pressed-in bushings. Bolts, passing through the
bushings, attach the arm to the suspension
crossmember. The lower ball joint assembly is
a press fit in the arm and attaches to the steer-
ing knuckle with a torque prevailing nut.

Rubber grease seals are provided at ball
socket assemblies to keep dirt and moisture
from entering the joint and damaging bearing
surfaces.

Coil Springs
REMOVAL AND INSTALLATION

1. Raise the front of the vehicle and sup-
port it on jackstands. :

2. Remove the road wheel(s).
3. Disconnect the stabilizer link from the

lower control arm. |

4, If the steering gear hinders removal pro-
cedures, detach the unit and move it out of the
way.

5. Disconnect the tie rod from the steering
knuckle using a ball joint remover.

6. Using an internal fit coil spring compres-
sor, compress the coil spring so that it is loose
in its seat.

CAUTION: Be sure to follow manufac-
turer’s instructions when using spring com-
pressor. Coil springs in a compressed state
contain enormous energy which, if released
accidentally, could cause serious injury.
7. To remove the coil spring, disconnect the

lower control arm from the crossmember at the
pivot bolts. If additional clearance is necessary,
disconnect the lower control arm from the steer-
ing knuckle at the ball joint.

To install:
1. Compress the coil spring until spring

height is the same as when removed, then posi-
tion the spring on the control arm. Make sure
the lower end of the coil spring is properly posi-
tioned in the lower control arm and that the
upper end fits correctly in its pad.

2. Connect the lower control arm from the
steering knuckle at the ball joint. Connect the
lower control arm from the crossmember at the
pivot bolts and install the coil spring.

3. Connect the tie rod to the steering
knuckle. ’ |

307

4. Attach the steering gear unit.
5. Connect the stabilizer link to the lower

control arm.
6. Install the wheel(s).
7. Lower the vehicle.

Struts
REMOVAL AND INSTALLATION
"1. Place the ignition key in the unlocked po-

gition so that the front wheels can be moved.
2. From inside the engine compartment,

remove the upper strut to upper mount fas-
tener.

CAUTION: Do not attempt to move the vehi-
cle with the upper strut fastener discon-
rected.
3. Raise the front of the vehicle by the

lower control arms, and position safety stands
under the vehicle.

4. Remove the wheel and tire assembly.
5. Remove the brake caliper without discon-

necting the fluid hose, and hang out of the way
on a wire. Do not allow the caliper to hang by
its fluid hose.

6. Remove the two lower bolts attaching
the strut to the steering knuckle.

7. Lift the strut up from the steering
knuckle to compress the rod, then pull down
and remove the strut. |

To install:
1. Half extend the rod through the upper

mount, then hand start the upper fastener, en-
gaging asmany threads as possible.

2. Extend the strut and position it onto the
steering knuckle.

3. Install the lower mount bolts hand tight.
4. Tighten the upper fastener fully.
5. Fully tighten the lower bolts only when

the front suspension is on the ground.
6. Install the brake caliper
7. Install the wheel and tire assembly.
8. Lower the front of the vehicle.
9. From inside the engine compartment, in-

stall the upper strut to upper mount fastener.

OVERHAUL
Most OEM domestic struts are serviced by re-

placement of the entire unit. There is no strut
cartridge to replace.

Sealed units can also be serviced by replace-
ment with an aftermarket unit, that will
permit future servicing by cartridge replace-
ment.

1. Place the strut assembly in a vise.
2. Compress the coil spring and remove it.
3. Using a pipe cutter, cut open the strut

body at the scribed line. |
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4. Remove the cartridge and oil from the

“+b .  Note the threads on the inside of the
_ strut, Deburr the top of the strut body if neces-
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6. Installation is the reverse of removal.
zo "NOTE: Upon installation of the strut car-
.tridge place about one ounce of oil into the
strut body.
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Remove or install strut

Lower Ball Joint
INSPECTION

NOTE: Before performing this inspection,
make sure the wheel bearings are adjusted
correctly and that the control arm bushings
are in good condition.
1. Jack the car up under the front lower con-

trol arm at the spring seat.
2. Raise the car until there is 1-2 in. of clear-

ance under the wheel.
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3. Insert a bar under the wheel and pry
upward. If the wheel raises more than '/s in.,
the ball joints are worn. Determine if the lower
ball joint is worn by visual inspection while
prying on the wheel.

REMOVAL AND INSTALLATION
NOTE: To prevent component damage, an
on-car ball joint press, such as Kent-Moore
tool J-9519-23 should be used.

SUSPENSION AND STEERING

FRONT CROSSMEMBER

1. Raise the vehicle on a hoist and remove
the wheel.

2. Support the lower control arm spring
seat with a jack. |

3. Loosen the lower ball stud nut. Break
the ball stud loose. Remove the ball stud nut.

4. Remove the ball stud from the steering
knuckle.

5. The ball joint is pressed in and must be
pressed out.
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SPRING TO BE INSTALLED WITH TAPE AT
LOWEST POSITION’ BOTTOM OF SPRING IS
COILED HELICAL, AND THE TOP IS COILED
FLAT WITH A GRIPPER NOTCH NEAR END
OF WIRE.

AFTER ASSEMBLY, END OF SPRING
COIL MUST COVER ALL OR PART OF
ONE INSPECTION DRAIN HOLE, THE
OTHER HOLE MUST BE PARTLY
EXPOSED OR COMPLETELY UNCOVERED.

FRONT
CROSSMEMBERview] A

BOLT MUST BE INSTALLED
IN DIRECTION SHOWN.

FRONT
CROSSMEMBER

CONTROL view] B
BOLT MUST BE INSTALLED
IN DIRECTION SHOWN. INSTALL THE FRONT LEG OF THE LOWER

CONTROL ARM INTO THE CROSSMEMBER
PRIOR TO INSTALLING THE REAR LEG.
CONTROL ARM MUST BE POSITIONED
TO 2 ”  CURB HEIGHT DIMENSION
WHEN BOLTS ARE TORQUED.

Remove or install coil spring/lower control arm
A
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RECEDED WEAR
INDICATOR

SUSPENSION AND STEERING

RUBBER PRESSURE
RING

WEAR
INDICATOR

Wear indicator used on the lower ball joints — all models

REMOVING BALL JOINT

LOWER CONTROL ARM

INSTALLING BALL JOINT

" LOWER CONTROL ARM

Remove or install ball joint

To install:
1. Install the new ball joint, using the bolts

supplied with the service ball joint. The thick-
headed holt is installed on the forward side of
control arm. Press in the ball joint.

2. Install the ball stud in the steering
knuckle boss. This may be done by raising the
lower control arm with the jack.

3. Install the nut on the ball stud, tighten-
ing to 77 ft. Ibs. (105 Nm) on all models. Con-

tinue to tighten the nut until the cotter pin
holes align and install the pin. Do not back off
the nut to align the holes.

4. Install the lube fitting.

Stabilizer Shaft
REMOVAL AND INSTALLATION

1. Raise the car and support the car on jack-
stands.
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OBTAIN TORQUE BY RUNNING
NUT TO UNTHREADED PCRTION
OF BOLT/SCREW,

ETT

NY 4
NY \ |

STABILIZER k
SHAFT KNUCKLE & HUB ASM

INSULATOR
SPACER RETAINER
RETAINER

INSULATOR BOLT

STABILIZER
SHAFT

SIDE RAIL

BOLT MUST BE INSTALLED IN
DIRECTION SHOWN,

INSULATOR

INSTALL STABILIZER SHAFT
INSULATOR WITH SLIT TOWARD
FRONT OF VEHICLE AS SHOWN.

HOLD STABILIZER SHAFT ATpa i l  = APPROX. 55.0 FROM BOTTOM
OF SIDE RAIL WHEN TIGHTENING
STABILIZER SHAFT INSULATORS.

lA)
Stabilizer shaft assembly

2. Remove the link bolt, nut, grommet,
spacer and retainers.

3. Remove the insulators and brackets.
4. Remove the stabilizer shaft.

To install:
1. Position the stabilizer shaft into place

and install the insulators and brackets.
2. Hold the stabilizer shaft approximately

55mm from the bottom of the side rail and
torque the bracket bolts to 37 ft. lbs. (50 Nm).

3. Install the bolt, nut, grommets, spacer
and retainers.

4. Lower the car.

Lower Control Arm
REMOVAL AND INSTALLATION

1. Raise the vehicle and support with jack-
stands.

2. Remove the wheel and tire.
3. Remove the stabilizer link and bushing

at the lower control arm.
4. Remove the cotter pin and nut from the

tie rod end.
5. Remove the steering knuckle from the

tie rod ball joint stud using a ball joint separa-
tor J-24292-B.
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A. Universal spring compressor
. 1. Front coil spring
- 2. Lower control arm

SPRING TO BE INSTALLED WITH TAPE AT
LOWEST POSITION BOTTOM OF SPRING IS
COILED HELICAL, AND THE TOP IS COILED
FLAT WITH A GRIPPER NOTCH NEAR END
OF WIRE.

AFTER ASSEMBLY, END OF SPRING
COIL MUST COVER ALL OR PART OF
ONE INSPECTION DRAIN HOLE. THE
OTHER HOLE MUST BE PARTLY
EXPOSED OR COMPLETELY UNCOVERED.

LOWER CONTROL
ARM

FRONT

SPRING CROSSMEMBER

BOLT MUST BE INSTALLED
IN DIRECTION SHOWN.

NUT
NUT 90 N-m

90N-m (66 LB. FT.)
\ {66 LB. FT.)

“ 0

FRONT
CROSSMEMBER

BOLT MUST BE INSTALLED
IN DIRECTION SHOWN.

INSULATOR

LOWER
CONTROL SPRING
ARM [View8)

INSTALL THE FRONT LEG OF THE LOWER
CONTROL ARM INTO THE CROSSMEMBER
PRIOR TO INSTALLING THE REAR LEG.

[] 1]

BUMPER
CONTROL ARM MUST BE POSITIONED
TO ““Z'" CURB HEIGHT DIMENSION

28 N-m WHEN BOLTS ARE TORQUED.
{21 LB. FT.)

Compressing and installing the coll spring
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6. Install a universal spring compressor
and compress the spring.

7. Remove the lower control arm pivot bolt.
8. Pivot the control arm rearward and

remove the spring compressor.
9. Remove the spring from the vehicle.

To install:
1. Position the spring on the control arm

making sure the spring insulator is in place.
Make sure the is properly installed.

NOTE: Care must be taken not to damage
the corrosion protection coating on the
spring. Repair the coating with corrosion
proofpaint.

2. Install the spring compressor and com-
press the spring.

3. Pivot the control arm forward into posi-
tion. Position the control arm to the frame and
install the bolts hand tight.

CAUTION: Torque the control arm bolts
after the suspension is resting on the spring.
Control arm bushings may be damaged if the
bolts are tightened while the vehicle weight is
off the springs.

170 N.m maximum hand torque NUT

Permissible to align cotter
pin slot (1/6 turn max).
do not back off nut for
cotter pin insertion.

FRONT
CROSSMEMBER
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4. Install the stabilizer linkage, steering
knuckle and ball joint stud nut. Torque the
stud nut to 83 ft. Ibs. (113 Nm) and install the
cotter pin.

5. Install the wheels and lower the vehicle.
6. Torque the lower control arm bolts to 66

ft. Ibs. (90 Nm).

Steering Knuckle and Spindle
REMOVAL AND INSTALLATION

1. Siphon some brake fluid from the master
cylinder. Raise and support the vehicle.

2. Remove the wheel and tire. Remove the
brake hose from the strut.

3. Remove the caliper and support on a
wire. Refer to Chapter 9 for removal and instal-
lation procedures of the hub-and-disc, then:
remove the hub-and-disc.

4. Remove the splash shield. Disconnect
the tie rod from the steering knuckle.

5. Support the lower control arm and dis-
connect the ball joint from the steering knuckle
using tool J-24292A.

HUB-AND-DISC

KNUCKLE

Steering knuckle assembly
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6. Remove the 2 bolts securing the strut to
the steering knuckle and remove the steering
knuckle.

To install:
1. Place the steering knuckle into position

and install the 2 bolts securing the strut to the
steering knuckle.

2. Support the lower control arm and con-
nect the ball joint to the steering knuckle.

3. Connect the tie rod to the steering
knuckle. Install the splash shield.

4. Install the caliper.
5. Install the brake hose from the strut. In-

stall the wheel and tire.
6. Lower the vehicle and refill the master

cylinder with brake fluid.

Front Wheel Bearings
ADJUSTMENT

1. Raise the car and support it at the lower
arm.

2. Remove the hub dust cover and spindle
cotter pin. Loosen the nut.

>
2 TIGHTEN THE NUT TO =

WN-m {12 FT LBS.) FULLY
SEAT BEAR MGS THIS D

OVERCOMES ANY BURRS
ON THREADS

5. LOOSEN NUT UNTIL EITHER HOLE
IN THE SPINDLE LINES UP WITH
A SLOT IN THE NUT THEN

4. HAND "SNUG-UP"— amas INSERT COTTER PIN.
THE NOY NOTICE BEND ENDS OF COTTER PIN

AGAINEY NUY, CUT OFF EXTRA
LENGTH TO PREVENT
INTERFERENCE WITH DUST CAP.

8. WHEN THE BEARING iS PROPERLY
ADJUSTED THERE WiLL BE FROM
08. T3men {.001..006 INCHES)
END PLAY (LOOSENESS).

Wheel bearing adjustment

3. While spinning the wheel, snug the nut
down to seat the bearings. Do not exert over 12
ft. Ibs. of force on the nut.

4. Back the nut off !/4 turn or until it is just
lose. Line up the cotter pin hole in the spindle
with the hole in the nut.

5. Insert a new cotter pin. Endplay should
be between 0.03-0.13mm. If play exceeds this

SUSPENSION AND STEERING

tolerance, the wheel bearings should be re-
placed.

REMOVAL AND INSTALLATION
1. Raise the car and support it at the lower

arm. Remove the wheel. Remove the brake cali-
per and support it on a wire.

2. Remove the dust cap, cotter pin, castle
nut, thrust washer and outside wheel bearing.
Pull the disc/hub assembly from the steering
knuckle. :

3. Pry out the inner seal and remove the
inner bearing. If necessary to remove the inner
bearing races, use a hammer and a brass drift
to drive the bearing races from the hub.

4. Clean all parts in kerosene or equivalent,
DO NOT use gasoline. After cleaning, check
parts for excessive wear and replace damaged
parts.

To install:
5. Smear grease inside of hub. Install the

bearing races into hub, using a hammer and a
brass drift. Drive the races in until they seat
against the shoulder of the hub.

6. Pack the bearings with grease and install
the inner bearing in the hub. Install a new
grease seal, be careful not to damage the seal.

7. Install the disc/hub assembly onto the
steering knuckle. Install the outer bearing,
thrust washer and castle nut. Tighten the nut
until the wheel does not turn freely.

8. Back off the nut until the wheel turns
freely and install the cotter pin. Install the dust
cap, caliper and wheel. Lower the car.
PACKING

Clean the wheel bearings thoroughly with sol-
vent and check their condition before installa-

“tion.
CAUTION: Do not blow the bearing dry with
compressed air as this would allow the bear-
ing to turn without lubrication.
Apply a sizable amount of lubricant to the

palm of one hand. Using your other hand, work
the bearing into the lubricant so that the
grease is pushed through the rollers and out
the other side. Keep rotating the bearing while
continuing to push the lubricant through it.
Front End Alignment
CAMBER

Camber is the inward or outward tilting of
the front wheels from the vertical. When the
wheels tilt outward at the top, the camber is
said to be positive (+). When the wheels tilt
inward at the top, the camber is said to be neg-
ative (-). The amount of tilt is measured in de-
grees from the vertical and this measurement
is called the camber angle.
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Caster, camber, toe-in

CASTER
Caster is the tilting of the front steering axis

either forward or backward from the vertical. A
backward tilt is said to be positive (+) and a
forward tilt is said to be negative (-).

TOE-IN
Toe-in is the turning in of the front wheels.

The actual amount of toe-in is normally only a

ensure parallel rolling of the front wheels. (Ex-
cessive toe-in or toe-out will cause tire wear.)

CASTER/CAMBER ADJUSTMENT
Caster and camber can be adjusted by

moving the position of the upper strut mount
assembly. Moving the mount forward/rearward
adjusts caster. Movement inboard/outboard ad-
justs camber.

fraction of a degree. The purpose of toe-in is to

TOE-IN ADJUSTMENT
1. Loosen the clamp bolts at each end of the

steering tie rod adjustable sleeves.
2. With the steering wheel set straight

ahead, turn the adjusting sleeves to obtain the
proper adjustment.

3. When the adjustment has been com-
pleted, check to see that the number of threads
showing on each end of the sleeve are equal.
Also check that tie rod end housings are at theDIMENSION “A™ SHOULD BE LESS THAN “B”

Toe-in right angles to the steering arm.

WHEEL ALIGNMENT SPECIFICATIONS
Caster (deq.) Camber (deg.) Toe-in

Years Models Range Pret. Range Pref. (in.)
1982 All 21/2P-31/2P 3p 1/2P-11/2P 1P 1/16P

1983-84 All 2P-4P 3p 3 /16P-13 /16P  1P 1/16P

1985 All 25/16P-35/16P 213 /16P  1/2P-11/2P 1P 1/16P

1986 All 3pP-4P 31/2P 1/2P-11/2P 1P 1 /16P

1987 All 41/,P-51/2P 5P 1/2=-11/2P 1P 3/64P

1988 All 41/2P-51/2P 5P 1/2N-1/2P 0 3/64P
1989-90 All 45/16P-55/16P 5P 1/2N-1/2P 0 3/64P
N Negative
P Positive

| 
4

WE
L L

T
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An alignment verification label on the upper mount-to-
wheelhouse tower verifies the accuracy of camber and
caster adjustment. If a steering problem exists, i t  is impor- -
tant to check other possible causes before adjusting cam-
ber or caster,

Using reliable alignment equipment, fo l low the manu-
facturer's instructions to obtain camber and caster®
readings, Adjust the camber by rotating the turn.
buckle on J-29724 to allow the mount assembly lo

". move inboard or outboard,

SUSPENSION AND STEERING

(1) Remove dust cap and fender bolt. Attach J-20724,
using original fender bolt. Tighten the turnbuckle,
Loosen (3) puts attaching mount assembly.

USE ORIGINAL FENDER
BOLT TO ATT.OOSTap  TOOL J-29724 k

UPPER
MOUNT

ASSEMBLY

SY COSEN THESE
2”  JHREE NUTS

After  obtaining the correct camber reading, caster can
be adjusted by lightly tapping the mount  assembly
forward or rearward,

When the correct camber and caster readings are
obtained, tighten the (3) nuts attaching the mount
assembly to 28 N.m. Remove J-29724. Install the
fender bolt and dust cap.

REAR SUSPENSION
Coll Springs
REMOVAL AND INSTALLATION

1. Raise the car by the frame so that the
rear axle can be independently raised and low-
ered.

2. Support the rear axle with a floor jack.
3. If equipped with brake hose attaching

brackets, disconnect the brackets allowing the
hoses to hang free. Do not disconnect the hoses.
Perform this Step only if the hoses will be
unduly stretched when the axleis lowered.

4. Disconnect the track bar from the axle.
5. Remove the lower shock absorber bolts

and lower the axle. Make sure the axle is sup-
ported securely on the floor jack and that there
is no chance of the axle slipping after the shock
absorbers are disconnected.

NOTE: On vehicles equipped with a 4-cylin-
der engine, remove the drive shaft.
6. Lower the axle and remove the coil

spring. Do not lower the axle past the limits of
the brake lines or the lines will be damaged.

To install:
1. Install the coil spring by positioning the

spring into place with the axle lowered.
2. On vehicles equipped with 4—cylinder en-

gines, install the drive shaft.
3. Raise the axle and install the lower shock

absorber bolts.
4. Connect the track bar to the axle.

Caster and camber adjustment

5. Connect the brake hose attaching brack-
ets, if  removed.

6. Remove the support from the rear axle.
7. Lower the vehicle.

Shock Absorbers
REMOVAL AND INSTALLATION

1. Jack up the car to a convenient working
height. Support the axle assembly with jack-
stands.

2. Disconnect the upper shock attaching
nuts. :

3. Remove the lower shock to axle mount-
ing bolt.

4. Remove the shock absorber.
To install:
1. Position the shock into place.
2. Install the lower shock fo axle mounting

bolt. Torque to 70 ft. Ibs. (95 Nm). |

3. Connect the upper shock attaching nuts.
Torque the upper nuts to 13 ft. lbs. (17 Nm).

4. Lower the car.

TESTING
Visually inspect the shock absorber. If there

is evidence of leakage and the shock absorber is
covered with oil, the shock is defective and
should be replaced.

If there is no sign of excessive leakage (a
small amount of weeping is normal) bounce the
car at one corner by pressing down on the
fender or bumper and releasing. When you
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Tie rod bracket brace
Upper spring insulator
Coil spring
Screw (M10 x 1.5 x 32)
Bolt
Tie rod
Nut (M12 x 1.75)
Lower control arm
Insulator
Rear stabilizer shaft

. Clamp

. Nut (M8 x 1.25)

. Bracket

. Bolt

. Washer

. Bolt (M12 x 1.75 x 95)

. Driveshaft w/universal joint
Bolt (M14 x 2 x 185)
Washer

SUSPENSION AND STEERING

. Nut (M14 x 2)
21. Bolt (M8 x 1.25 x 25)
22. Bracket
23. Insulator
24. Bolt (M5 x 0.8 x 10)
25. Torque arm
26. Bolt (M5 x 0.8 x 10)
27. Torque arm insulator
28. Torque arm bracket
29. Nut “U” (M8 x 1.25)
30. Bolt (M10 x 1.5 x 20)
31. Bolt (M10 x 1.5 x 70)
32. Washer (M10 x 18.3)
33. Spacer
34. Bolt (M4 x 0.7 x 20)
35. Push-nut
36. Spacer
37. Bracket
38. Bolt

Coll spring rear suspension
L 4

. Bolt (M10 x 1.5 x 10)

. Bolt

. Strap

. Nut (M14.0 x 2)

. Bolt w/screw

. Bolt (M8 x 1.25 x 16)

317

Bumper
. Rear shock absorber

Retainer
. Grommet
. Grommet
. Nut (M10 x 1.5)
. Bolt (M6 x 1.25 x 180)
. Washer
. Spacer
. grommet
. Screw (M10 x 1.5 x 32)
. Nut (M8 x 1.25) (No.2)
. Bracket
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“have the car bouncing as much as you can, re-
' lease the fender or bumper. The car should
stop bouncing after the first rebound. If the

‘ bounc ing  continues past the center point of the
+ * bounce more than once, the shock absorbers

are worn and should be replaced.

‘Track Bar
REMOVAL AND INSTALLATION

1. Raise the rear of the vehicle, place jack-
stands under the rear axle, then lower the jack
go that the stands are supporting all of the
weight.

2. Remove the track bar mounting fasten-
ers. Remove the track bar.

To install:
1. Clean all of the track bar fasteners.
2. Position the track bar in the body

bracket and loosely install the bolt and the nut.
3. Position the track bar to the axle assem-

bly and install the bolt and the nut. Torque the
bolt to 59 ft. Ibs. (80 Nm).

4. Torque the body bracket nut to 78 ft. Ibs.
(105 Nm).

Track Bar Brace
REMOVAL AND INSTALLATION

1. Raise the rear of the vehicle, place jack-
stands under the rear axle, then lower the jack

Track bar and track bar brace

SUSPENSION AND STEERING

so that the stands are supporting all of the
weight.

2. Remove the heat shield screws from the
track bar brace.

3. Remove the three track bar brace-to-
body brace screws.

4. Remove the track bar-to-body bracket fas-
teners and remove the track bar brace.

To install:
1. Place the track bar brace into position.
2. Install the track bar-to-body bracket fas-

teners. Co

3. Install the three track bar brace-to-body
brace screws.

4. Install the heat shield screws to the track
bar brace.

5. Lower the vehicle.

Control Arms
REMOVAL AND INSTALLATION

NOTE: Remove/reinstall only one lower con-
trol arm at a time. If both arms are removed
at the same time, the axle could roll or slip
sideways, making reinstallation of the arms
very difficult.
1. Raise the rear of the vehicle, place jack-

stands under the rear axle, then lower the jack
so that the stands are supporting all of the
weight.

2. Remove the control arm attaching fasten-

Body bracket
78 Nm (58 ft. Ibs.)
Body brace bracket
Track bar
Body bracket
Track bar brace
125 Nm (93 ft. Ibs.)

. 47 Nm (34 ft. Ibs.)
Spring seatO

CE
NO

NR
 W

N

+ 
«

R
L

3 
H

B
 

"u
w

re
 

| 
w

e
l 

o
w

t
Y

. 
-

" 
W

l  
a

l  
prS

E
P

 
E

N
 

R
R

 
U

R| 
I 

S
L

 
C

E
 

J



SUSPENSION AND STEERING

FRONT OF LOWER CONTROL ARM
{R.H. SHOWN L.H. OPPOSITE)

1. Underbody pan assembly
2. Lower control arm body bracket
3. Underbody rocker panel sheet metal
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REAR OF LOWER CONTROL ARM
(R.H. SHOWN L.H. OPPOSITE}

4. 851. Ibs. (115 Nm)
5. Axle assembly

Rear lower control arms

ers, then remove the control arm.
3. Installation is a simple matter of bolting

the arm into place. Torque the fasteners to 68
ft. Ibs. (90 Nm).

Torque Arm
REMOVAL AND INSTALLATION

NOTE: The coil springs must be removed
BEFORE the torque arm. If the torque arm is
removed first, vehicle damage will result. In
order to proceed, the vehicle must be sup-
ported in a manner which will allow the rear
axle height to be adjusted independently of
the body height.
1. Remove the track bar mounting bolt at

the axle assembly, then loosen the track bar
bolt at the body brace.

2. Disconnect the rear brake hose clip at
the axle assembly, which will allow additional
drop of the axle.

3. Remove the lower attaching nuts from
both rear shock absorbers.

4, Disconnect the shock absorbers from
their lower attaching points.

5. On models with four cylinder engines,
remove the driveshaft.

6. Carefully lower the rear axle assembly
and remove the rear coil springs.

CAUTION: DO NOT overstress the brake
hose when lowering the axle — damage to the
hose will result!
7. Remove the torque arm rear attaching

bolts.
Fd

8. Remove the front torque arm outer
bracket.

9. Remove the torque arm from the vehicle.
To install:
1. Place the torque arm in position and

loosely install the rear torque arm bolts.
2. Install the front torque arm bracket and

torque the nuts to 31 ft. Ibs. (42 Nm).
3. Torque the rear torque arm nuts to 100

ft. bs. (135 Nm).
4. Place the rear springs and insulators in

position, then raise the rear axle assembly until
all of the weight is supported by the spring.

5. Attach the shock absorbers to the rear
axle and torque the fasteners to 70 ft. ibs. (95
Nm).

6. Clean and reinstall the track bar mount-
ingbolt at the axle. Torque the bolt to 59 ft. Ibs.
(80 Nm).

7. Clean and reinstall the track bar-to-body
brace nut. Torque the nut to 78 ft. lbs. (105
Nm).
bo  Install the brake line clip to the under-

y.
9. On 4—cylinder models, reinstall the drive-

shaft.
10. Lower the vehicle.

Rear Stabilizer Shaft
REMOVAL AND INSTALLATION

1. Raise the vehicle and support with jack-
stands.

2. Disconnect the saddle-to-axle U-bolts.
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Saddle
Axle assembly
20 ft. Ibs. (27 Nm)
Underbody assembly
16 ft. Ibs. (22 Nm)
35 ft. Ibs. (47 Nm)o

a
n

Rear stabilizer shaft

3. Remove the frame-to-stabilizer bolts and
bushings. Remove the shaft from the vehicle.

To install:
1. Install the shaft and hand tighten the

frame and axle hardware. |

2. Torque the saddle-to-axle U-bolts to 20
ft. Ibs. (27 Nm).

3. Torque the frame-to-stabilizer bolts to
16 ft. lbs. (22 Nm).

4. Lower the vehicle and check operation.

Rear Wheel Alignment
There is no provision for periodic rear wheel

alignment. If the rear wheels are out of align-
ment, have a qualified alignment {technician in-
spect and repair the problem.

STEERING
Steering Wheel
REMOVAL AND INSTALLATION
Non-Air Bag

CAUTION: Disconnect the battery ground
cable before removing the steering wheel.
When installing a steering wheel, always
make sure that the turn signal lever is in the
neutral position.
1. Remove the trim retaining screws from

behind the wheel. On wheels with a center cap,
pull off the cap.

2. Lift the trim off and pull the horn wires
from the turn signal canceling cam.

NOTE: On the tilt-telescope wheel, remove
the three upper contact retaining screws, the
contact and shim if used. Then remove the
center star screw and lever.
3. Remove the shaft snapring. Remove the

steering wheel nut.
4. Mark the wheel-to-shaft relationship,

and then remove the wheel with a puller.
To install:
1. Install the wheel on the shaft aligning

the previously made marks. Tighten the nut to
30 ft. Ibs. (41 Nm).

Steering wheel and hub assembly
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Troubleshooting the Steering Column
Problem Cause Solution

Will not lock + Lockbolt spring broken or defective + Replace lock bolt spring
High effort (required to turn ignition + Lock cylinder defective + Replace lock cylinder

key and lock cylinder) « Ignition switch defective + Replace ignition switch
+ Rack preload spring broken or » Replace preload spring

p deformed
- + Burr on lock sector, lock rack, » Remove burr

housing, support or remote rod
coupling

+ Bent sector shaft + Replace shaft
+ Defective lock rack «+ Replace lock rack
+ Remote rod bent, deformed + Replace rod

‘ + Ignition switch mounting bracket + Straighten or replace
bent

+ Distorted coupling slot in lock rack + Replace lock rack
(tilt column)

Will stick in “start” + Remote rod deformed + Straighten or replace
+ Ignition switch mounting bracket + Straighten or replace

bent ‘

Key cannot be removed in “off-lock™  - Ignition switch is not adjusted cor- + Adjust switch
rectly + Replace lock cylinder

+ + Defective lock cylinder

Lock cylinder can be removed with- « Lock cylinder with defective + Replace lock cylinder
out depressing retainer retainer

« Burr over retainer slot in housing + Remove burr
cover or on cylinder retainer

High effort on lock cylinder between + Distorted lock rack - Replace lock rack
“off” and “off-lock” + Burr on tang of shift gate (auto- « Remove burr

matic column)
- Gearshift linkage not adjusted - Adjust linkage

Noise in column + One click when in "off-lock” posi- - Normal—lock bolt is seating
tion and the steering wheel is
moved (all except automatic
column)

+ Coupling bolts not tightened - Tighten pinch boits
« Lack of grease on bearings or = Lubricate with chassis grease

bearing surfaces
+ Upper shaft bearing wom or + Replace bearing assembly

broken
» Lower shaft bearing wom or + Replace bearing. Check shaft and

broken replace if scored.
= Column not correctly aligned > Align column
+» Coupling pulled apart » Replace coupling
+ Broken coupling lower joint + Repair or replace joint and align

column
« Steering shaft snap ring not seated + Replace ring. Check for proper

seating in groove.
+ Shroud loose on shift bowl. Hous- + Position shroud over lugs on shift

ing loose on jacket—will be no- bowl. Tighten mounting screws.
ticed with ignition in “off-lock”
and when torque is applied to
steering wheel.

High steering shatt effort » Column misaligned + Align column
- Defective upper or lower bearing - Replace as required
+ Tight steering shaft universal joint + Repair or replace
+ Flash on LD. of shift tube at plastic + Replace shift tube

joint (tilt column only)
- Upper or lower bearing seized + Replace bearings

Lash in mounted column assembly + Column mounting bracket bolts + Tighten bolts
loose

« Broken weld nuts on column jacket + Replace column jacket
+ Column capsule bracket sheared + Replace bracket assembly

>
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Troubleshooting the Steering Column (cont.)
Problem Cause Solution

aelaiaii

Lash in mounted column assembly « Column bracket to column jacket - Tighten to specified torque
{cont.) mounting bolts loose

« Loose lock shoes in housing (tit + Replace shoes
column only)

« Loose pivot pins (tilt column only) + Replace pivot pins and support
- Loose lock shoe pin (tilt column + Replace pin and housing

only)
+ Loose support screws (tilt column + Tighten screws

only)
Housing loose (tilt column only) » Excessive clearance between + Replace pivot pins and support

holes in support or housing and
pivot pin diameters

+ Housing support-screws loose « Tighten screws

Steering wheel ioose—every other = Loose fit between lock shoeand - + Replace lock shoes and pivot pin
tit position (tilt column only) lock shoe pivot pin

Steering column not locking in any + Lock shoe seized on pivot pin + Replace lock shoes and pin
tiit position (tilt column only) » Lock shoe grooves have burrs or « Clean or replace lock shoes

are filled with foreign material
« Lock shoe springs weak or broken + Replace springs

Noise when tifting column (tilt + Upper tilt bumpers wom + Replace tilt bumper
column only) » Tilt spring rubbing in housing « Lubricate with chassis grease

One click when in “off-lock” position + Seating of lock bolt « None. Click is normal characteris-
and the steering wheel is moved tic sound produced by lock bolt

as it seats.

High shift effort (automatic and tilt +» Column not correctly aligned « Align column
column only) + Lower bearing not aligned correctly + Assemble correctly

- Lack of grease on seal or lower + Lubricate with chassis grease
bearing areas

Improper transmission shifting— « Sheared shift tube joint * Replace shift tube :

automatic and tilt colurnn only + Improper transmission gearshift + Adjust linkage
linkage adjustment

« Loose lower shift lever - Replace shift tube
J

Troubleshooting the Ignition Switch
Problem Cause Soletion hE

Ignition switch electrically inoperative + Loose or defective switch + Tighten or replace connector
connector

+ Feed wire open (fusible link) + Repair or replace
+ Defective ignition switch + Replace ignition switch

Engine will not crank + Ignition switch not adjusted + Adjust switch
properly

Ignition switch wil not actuate « Defective ignition switch + Replace switch
mechanically + Defective lock sector + Replace lock sector

+ Defective remote rod + Replace remote rod
'gniion switch cannot be adjusted + Remote rod deformed + Repair, straighten or replace

correcity
- —-— ——— EE—————— EE SEERA Te .
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Troubleshooting the Turn Signal Switch
Problem Cause Solution

Turn signal will not cancel + Loose switch mounting screws + Tighten screws
+ Switch or anchor bosses broken + Replace switch
+ Broken, missing or out of position + Reposition springs or replace

detent, or cancelling spring switch as required
Tum signal difficultto operate +» Tum signat lever loose + Tighten mounting screws

+ Switch yoke broken or distorted + Replace switch
+ Loose or misplaced springs + Reposition springs or replace

switch
» Foreign parts and/or materials in + Remove foreign parts and/or

switch material
= Switch mounted loosely + Tighten mounting screws

Turn signal will not indicate lane » Broken lane change pressure pad + Replace switch
change or spring hanger

+ Broken, missing or misplaced lane + Replace or reposition as required
change spring

+ Jammed wires + Loosen mounting screws, reposi-
| tion wires and retighten screws

Tum signal will not stay in tum + Foreign material or loose parts + Remove material and/or parts
position impeding movement of switch

yoke
+ Defective switch + Replace switch

Hazard switch cannot be pulled out + Foreign material between hazard + Remove foreign material. No for-
support cancelling leg and yoke eign material impeding function

of hazard switch—replace tum
signal switch.

No turn signal lights + Inoperative turn signal flasher + Replace tum signal flasher
+ Defective or blown fuse + Replace fuse

} » Loose chassis to column harmess » Connect securely
connector

+ Disconnect column to chassis con- + Replace signal switch
nector. Connect new switch to
chassis and operate switch by
hand.
if vehicle lights now operate
normally, signal switch is
inoperative

if vehicle lights do not operate, + Repair chassis wiring as required
check chassis wiring for opens,
grounds, etc.

instrument panel tum indicator lights Burned out or damaged front or + Replace bulb
on but not flashing rear tum signal bulb )

if vehicle lights do not operate, + Repair chassis wiring as required
check light sockets for high
resistance connections, the
chassis wiring for opens,
grounds, etc.

+ Inoperative flasher + Replace flasher
+ Loose chassis to column hamess + Connect securely

connection
» Inoperative turn signal switch + Replace turn signal switch
+ To determine if turn signal switch + Replace turn signal switch

is defective, substitute new
switch into circuit and operate
switch by hand. If the vehicle's
lights operate normally, signal
switch is inoperative.

Stop light not on when tum indicated + Loose column to chassis connec- «+ Connect securely
tion

- Disconnect column to chassis con- + Replace signal switch
nector. Connect new switch into
system without removing old.
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Troubleshooting the Turn Signal Switch (cont.)
Problem Cause Solution

Stop light not on when turn indicated Operate switch by hand. If brake
(cont.) lights work with switch in the

tum position, signal switch is de-
fective.

« If brake lights do not work, check
connector to stop light sockets
for grounds, opens, etc.

- Repair connector to stop light cir-
cuits using service manual as
guide

+ Burned out bulbs
+ High resistance to ground at bulb

socket
+ Opens, ground in wiring hamess

from front tum signal bulb socket

Turn indicator panel lights not
flashing |

« Replace bulbs
+ Replace socket

» Locate and repairas required

to indicator lights

Tum signal lights flash very slowly + High resistance ground at light « Repair high resistance grounds at
sockets light sockets

+ Incorrect capacity tum signal * Replace tum signal flasher or bulb
flasher or bulb

+ lf flashing rate is still extremely
slow, check chassis wiring har-
ness from the connector to light
sockets for high resistance

+ Loose chassis to column hamess
connection

+ Disconnect column to chassis con-
nector. Connect new switch into
system without removing old.
Operate switch by hand. If flash-
ing occurs at normal rate, the
signal switch is defective.

- Locate and repair as required

+ Connect securely

+ Replace tum signal switch

+ Blow fuse
+ Inoperative hazard waming flasher

Hazard signal lights will not flash—
turn signal functions normally

+ Loose chassis-to-column hamess
connection

+ Disconnect column to chassis con-
nector. Connect new switch into
system without removing old.
Depress the hazard waming
lights. If they now work normally,
tum signal switch is defective.

+ If lights do not flash, check wiring
harness “K” lead for open
between hazard flasher and
connector. If open, fuse block is
defective

* Replace fuse
+ Replace hazard warning flasher in

fuse panel
+ Conect securely

- Replace turn signal switch

-

+ Repair or replace brown wire or
connectoras required
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Troubleshooting the Manual Steering Gear
Problem Cause Solution

Hard or erratic steering « Incorrect tire pressure + Inflate tires to recommended
pressures

« Insufficient or incorrect lubrication + Lubricate as required (refer to
Maintenance Section)

, « Suspension, or steering linkage + Repair or replace parts as
parts damaged or misaligned

+ Improper front wheel alignment

. Incorrect steering gear adjustment
+ Sagging springs

necessary
+ Adjust incorrect wheel alignment

angles
+ Adjust steering gear
+ Replace springs

| Play or looseness in steering « Steering wheel loose

« Steering linkage or attaching parts
loose or wom

+ Pitman arm loose

- Steering gear attaching bolts loose
+ Loose or worn wheel bearings
+ Steering gear adjustment incorrect

or parts badly worn

» Inspect shaft spines and repair as
necessary. Tighten attaching nut
and stake in place.

+ Tighten, adjust, or replace faulty
components

+ Inspect shaft splines and repair as
necessary. Tighten attaching nut
and stake in place

+ Tighten bolts
+ Adjust or replace bearings
» Adjust gear or repiace defective

parts

Wheel shimmy or tramp « Improper tire pressure + inflate tires to recommended
pressures

« Wheels, tires, or brake rotors out- + Inspect and replace or balance
of-balance or out-of-round parts

- Inoperative, worn, or loose shock + Repair or replace shocks or
absorbers or mounting parts mountings

» Loose or worn steering or suspen- «+ Tighten or replace as necessary
> sion parts

+ Loose or worn wheel bearings = Adjust or replace bearings
+ Incorrect steering gear adjust- + Adjust steering gear

ments
+ Incorrect front wheel alignment » Correct front wheel alignment

Tire wear « Improper tire pressure + Inflate tires to recommended

+ Failure to rotate tires
+ Brakes grabbing
+ Incorrect front wheel alignment
+ Broken or damaged steering and

suspension parts
+ Wheel runout
» Excessive speed on turns

pressures
+ Rotate tires
« Adjust or repair brakes
« Align incorrect angles
« Repair or replace defective parts

+ Replace faulty wheel
+ Make driver aware of conditions

Vehicle leads to one side + Improper tire pressures

+ Front tires with uneven tread
depth, wear pattern, or different
cord design (i.e., one bias ply
and one belted or radial tire on
front wheels)

+ Incorrect front wheel alignment
- Brakes dragging
+ Pulling due to uneven tire

construction

+ Inflate tires to recommended pres-
sures

+ Install tires of same cord construc-
tion and reasonably even tread
depth, design, and wear pattern

» Align incorrect angles
« Adjust or repair brakes
- Replace faulty tire
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Troubleshooting the Power Steering Gear
Problem Cause Solution

Hissing noise in steering gear + There is some noise in all power
steering systems. One of the
most common is a hissing
sound most evident at standstill
parking. There is no relationship
between this noise and perfor-
mance of the steering. Hiss may
be expected when steering
wheel is at end of travel or when
slowly turning at standstill,

« Slight hiss is normal and in no way
affects steering. Do not replace
valve unless hiss is extremely
objectionable. A replacement
valve will also exhibit slight noise
and is not always a cure. Investi-
gate clearance around fiexible
coupling rivets. Be sure steering

~ shaft and gear are aligned so
flexible coupling rotates in a flat
plane and is not distorted as
shaft rotates. Any metal-to-metal
contacts through flexible cou-
pling will transmit valve hiss into
passenger compartment through
the steering column.

Rattie or chuckle noise in steering
gear

+ Gear loose on frame

+ Steering linkage looseness
+ Pressure hose touching other

parts of car
+ Loose pitman shaft over center

adjustment
NOTE: A slight rattle may occur on
turns because of increased clear-
ance off the “high point.” This is
normal and clearance must not be
reduced below specified limits to

_ eliminate this slight rattle.
+ Loose pitman arm

+ Check gear-to-frame mounting
screws. Tighten screws to £8
Nm (65 foot pounds) torque.

+ Check linkage pivot points for
wear. Replace if necessary.

+ Adjust hose position. Do not bend
tubing by hand.

+ Adjust to specifications

» Tighten pitman arm nut to specifi-
cations

Squawk noise in steering gear when
turning or recovering from a tum

+ Damper O-ring on valve spool cut » Replace damper O-ring

Poor return of steering wheel to « Tires not properly inflated » Inflate to specified pressure
center « Lack of lubrication in linkage and » Lube linkage and ball joints

ball joints
« Lower coupling flange rubbing » Loosen pinch bolt and assemble

against steering gear adjuster properly
plug

+ Steering gear to column misalign- + Align steering column
ment

+ Improper front wheel alignment + Check and adjust as necessary
+ Steering linkage binding + Replace pivots
+ Ball joints binding * Replace ball joints
+ Steering wheel rubbing against » Align housing

housing
+ Tight or frozen steering shaft bear- + Replace bearings

ings
» Sticking or plugged valve spool + Remove and clean or replace

valve
. Steering gear adjustments over + Check adjustment with gear out of

specifications car. Adjust as required.
+ Kink in return hose + Replace hose

Car leads to one side or the other + Front end misaligned + Adjust to specifications{keep in mind road condition and + Unbalanced steering gear vaive * Replace valvewind. Test car in both directions
on flat road)

NOTE: If thisis cause, steering ef-
fort will be very lightin direction of
lead and normal or heavierin oppo-
site direction
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Troubleshooting the Power Steering Gear (cont.)
EEE

Problem Cause Solution
Momentary increase in effort when + Low oil level + Add power steering fluid as

tuning whee! fast to right or left + Pump bett slipping required

‘

+ High internal leakage + Tighten or replace belt
+ Check pump pressure. (See

pressure test)
Steering wheel surges or jerks when  - Low oil level + Fill as required

turning with engine running * Loose pump beit - Adjust tension to specification
especially during parking + Steering linkage hitting engine oil + Correct clearance

pan at full tum
+ Insufficient pump pressure + Check pump pressure. (See

pressure test). Replace relief
valve if defective.

+ Pump flow control valve sticking + Inspect for vamish or damage,
replace if necessary

Excessive wheel kickback or loose » Air in system + Add oil to pump reservoir and
steering bleed by operating steering.

Check hose connectors for
proper torque and adjust as
required.

+ Steering gear loose on frame + Tighten attaching screws fo speci-
fied torque

+ Steering linkage joints worn + Replace loose pivots
enough to be loose

+ Wom poppet valve + Replace poppet valve
+ Loose thrust bearing preload + Adjust to specification with gear

adjustment out of vehicle
+ Excessive overcenter lash + Adjust to specification with gear

out of car

Hard steering or lack of assist » Loose pump belt + Adjust belt tension to specification
+ Low oil level + Fill to proper level. if excessively
NOTE: Low oil level will also result low, check all lines and joints for
in excessive pump noise evidence of external leakage.

Tighten loose connectors.
+ Steering gear to column misalign- + Align steering column

ment
+ Lower coupling flange rubbing + Loosen pinch bolt and assemble

against steering gear adjuster properly
plug

+ Tires not properly inflated + Inflate to recommended pressure
Foamy milky power steering fluid, « Air in the fluid, and loss of fluid due + Check for leak and correct. Bleed

low fluid level and possible low to internal pump leakage caus- system. Extremely cold temper-
pressure ing overflow atures will cause system aeria-

tion should the oil level be low. If
oil level is correct and pump still
foams, remove pump from vehi-
cle and separate reservoir from
housing. Check welsh plug and
housing for cracks. If plug is
loose or housing is cracked,
replace housing.

Low pressure due to steering pump + Flow control valve stuck or + Remove burrs or dirt or replace.
inoperative Flush system.

+ Pressure plate not flat against cam + Correct
ring

Low pressure due to steering gear * Pressure loss in cylinder due to + Remove gear from car for disas-
wom piston ring or badly worn sembly and inspection of ring
housing bore and housing bore

+ Leakage at valve rings, valve + Remove gear from car for disas-
body-to-worm seal sembly and replace seals

327
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Troubleshooting the Power Steering Pump

SUSPENSION AND STEERING

Problem Cause Solution

Chirp noise in steering pump + Loose belt + Adjust belt tension to specification

Belt squeal (particularly noticeable at
full wheel travel and stand still
parking)

- Loose belt + Adjust belt tension to specification

Growl noise in steering pump + Excessive back pressure in hoses « Locate restriction and correct.
or steering gear caused by Replace part if necessary.
restriction

Growl noise in steering pump (partic- + Scored pressure plates, thrust - Replace parts and flush system
ularly noticeable at stand still park- plate or rotor
ing) «+ Extreme wear of cam ring + Replace parts

Groan noise in steering pump + Low oil level
+ Air in the oil. Poor pressure hose

connection.

» Fill reservoir to proper level
+ Tighten connector to specified

torque. Bleed system by operat-
ing steering from right to left—
full turn.

Rattle noise in steering pump + Vanes not installed properly + Install properly
+ Vanes sticking in rotor slots + Free up by removing burrs,

varnish, or dirt

Swish noise in steering pump + Defective flow control valve + Replace part
Whine noise in steering pump + Pump shaft bearing scored « Replace housing and shaft. Flush

system,
Hard steering or lack of assist + Loose pump belt

+ Low oll level in reservoir
NOTE: Low oil level will also result
in excessive pump noise

+ Steering gear to column misalign-
ment

«+ Lower coupling flange rubbing
against steering gear adjuster
plug

+ Tires not properly inflated

+ Adjust belt tension to specification
+ Fill to proper level. if excessively

low, check all lines and joints for
evidence of external leakage.
Tighten loose connectors.

+ Align steering column

+ Loosen pinch bolt and assemble
properly

+ Inflate to recommended pressure
Foaming milky power steering fluid,

low fluid level and possible low
pressure

+ Air in the fluid, and loss of fluid due
to internal pump leakage caus-
ing overflow

+ Check for leaks and correct. Bieed
system. Extremely cold temper-
atures will cause system aeria-
tion should the oil level be low. If
oil level is correct and pump still
foams, remove pump from vehi-
cle and separate reservoir from
body. Check welsh plug and
body for cracks. if plug is loose
or body is cracked, replace
body.

Low pump pressure * Flow control valve stuck or inoper- + Remove burrs or dirt or replace.
ative Flush system.

+ Pressure plate not flat againstcam + Correct
ring

Momentary increase in effort when + Low oil level in pump + Add power steering fluid as
tuming wheel fast to right or left

+ Pump belt slipping
+ High internal leakage

required
+ Tighten or replace belt
+ Check pump pressure. (See pres-

sure test)
Steering wheel surges or jerks when

tuning with engine running espe-
cially during parking

+ Low oil level
+ Loose pump belt
+ Steering linkage hitting engine oil

pan at full tun
+ insufficient pump pressure

+ Fill as required
« Adjust tension to specification
+ Correct clearance

+ Check pump pressure. (See pres-
sure test). Replace flow control
valve if defective.
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Troubleshooting the Power Steering Pump (cont.)
Problem Solution

Steering wheel surges or jerks when  - Sticking flow control valve + Inspect for varnish or damage,
turning with engine running espe-
cially during parking (cont.)

replace if necessary

Excessive wheel kickback or loose « Air in system » Add oil to pump reservoir and
steering ‘ bleed by operating steering.

Check hose connectors for
proper torque and adjust as
required.

Low pump pressure + Extreme wear of cam ring + Replace parts. Flush system.
+ Scored pressure plate, thrust plate, + Replace parts. Flush system.

or rotor
- Vanes not installed property + Install properly
+ Vanes sticking in rotor slots + Freeup by removing burrs, vamish,

or dint
+ Cracked or broken thrust or pres- «+ Replace part

sure plate

2. Insert the horn wires into the canceling
cam.

3. Install the center trim and reconnect the
battery cable.

Air Bag System

cidental deployment. Otherwise, personal
injury may result. Also, never carry the infla-
tor module by the wires or connector on the
underside of the module.
4. Disconnect the coil assembly connector

CAUTION: On vehicles equipped with an
air bag, the negative battery cable must be dis-
connected, before working on the system. Fail-
ure to do so may result in deployment of the
air bag andpossible personal injury.
1. Disconnect the negative battery cable.
2. Disable the Supplemental Inflatable Re-

straint (SIR) system as follows:
a. Turn the steering wheel so the vehi-

cle’s wheels are pointing straight ahead.
b. Remove the SIR fuse from the fuse

block.
c. Remove the left sound insulator by re-

moving the nut from the stud and gently
prying the insulator from the knee bolster.

d. Disconnect the Connector Position As-
surance (CPA) and yellow 2-way SIR harness
connector at the base of the steering column.
3. Loosen the screws and locknuts from the

back of the steering wheel using a suitable
Torx® driver or equivalent until the inflator
module can be released from the steering
wheel. Remove the inflator module from the
steering wheel.

CAUTION: When carrying a live inflator
module, make sure the bag and trim cover
arepointed away from the body. In case ofan
accidental deployment, the bag will then
deploy with minimal chance of injury. When
placing a live inflator module on a bench or
other surface, always face the bag and trim
cover up, away from the surface. This is nec-
essary so a free space is provided to allow the
air bag to expand in the unlikely event of ac-

and CPA from the inflator module terminal.
5. Remove the steering wheel locking nut.
6. Using a suitable puller, remove the steer-

ing wheel and horn contact. When attaching
the steering wheel puller, use care to prevent
threading the side screws into the coil assembly
and damaging the coil assembly.

To install:
1. Route the coil assembly connector

through the steering wheel.
2. Connect the horn contact and install the

steering wheel. When installing the steering
wheel, align the block tooth on the steering
wheel with the block tooth on the steering
shaft within 1 female serration.

3. Install the steering wheel locking nut.
Tighten the nut to 31 ft. Ibs. (42 Nm).

4. Connect the coil assembly connector and
CPA to the inflator module terminal.

5. Install the inflator module. Make sure
the wiring is not exposed or trapped between
the inflator module and the steering wheel.
Tighten the inflator module screws to 25 inch
Ibs. (2.8 Nm).

6. Connect the negative battery cable.
7. Enable the SIR system as follows:

a. Connect the yellow 2-way SIR harness
connector to the base of the steering column
and CPA.

b. Install the left sound insulator.
c. Install the SIR fuse in the fuse block.
d. Turn the ignition switch to RUN and

verify that the inflatable restraint indicator
flashes 7-9 times and then turns OFF. If the
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A. Horn connector
B. Coil-to-inflator connector
C. Connector positive assurance 9. Spring
1. Inflator module hy

Hy pea  12. Tilt lever

4. Nut 13. Bolt
8. Retaining ring by Washer
8. Steering wheel hy  Bra

7. Screw A

indicator does not respond as stated, a prob-
lem within the SIR system is indicated.

Turn Signal Switch
REMOVAL AND INSTALLATION
Standard Columns

1 .  Remove the steering wheel as previously
outlined. Remove the trim cover.

he:

SUSPENSION AND STEERING

8. Hazard warning button

10. Hazard warning knob
Muiti-function lever

17> Nut
18. Upper intermediate shaft
19. Seal
20. Coupling shield
21. Lower intermediate shaft
22. Flexible coupling :

23. Bolt
24. Steering coluran’
25. Coil assembly
30. Pot joint coupling

Steering wheel — air bag system

2. Pry the cover off, and lift the cover off
the shaft.

3. Position the U-shaped lockplate compress-
ing tool on the end of the steering shaft and
compress the lock plate by turning the shaft
nut clockwise. Pry the wire snapring out of the
shaft groove.

4. Remove the tool and lift the lockplate off
the shaft.

ia in 0
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5. Remove the canceling cam assembly and
upper bearing preload spring from the shaft.

6. Remove the turn signal lever. Push the
flasher knob in and unscrew it. On models
equipped with a button and a knob, remove the
button retaining screw, then remove the
button, spring, and knob.

7. Pull the switch connector out the mast
jacket and tape the upper part to facilitate
switch removal. Attach a long piece of wire to
the turn signal switch connector. When install-

* ing the turn signal switch, feed this wire

1. REMOVE AND INSTALL SHAFT LOCK
AND/OR CANCELLING CAM

REMOVE INSTALL

1. instalt parts as shown,

2. Refer ta STEERING
WHEEL - Installation,

3. Connect negative
Datiery cable,

SHAFT LOCK COVER

RETAINING RING

SHAFT LOCK

1. Disconnect negative
battery cable,

2. Rater to STEERING
WHEEL - Removal,

3. Remove parts as shown,

CANCELLING
CAM ASSEMBLY

SPRING
COVER

CARRIER SNAP
RING RETAINER

SPACERS
RETRACTED
STRG SHAFT
BUMPERES —

Pry out al these
locations to
raMOve anver

Tighten nut unti l  tool shghtly
depresses shalt lock

REMOVE AND INSTALLMOVE SHAFT
REM,  RETAINING RINGLOCK COVER

2. REMOVE AND INSTALL TURN SIGNAL SWITCH

INSTALL
1 tns1ait parts

as shown
SCREW

SIGNAL SWITCH ARM ~ /

SCREW

REMOVE
1. Remove parts

as shown

TURN SIGNAL
SWITCH

WIRE PROTECTOR

Turn signal switch assembly Iv

331

through the column first, and then use this
wire to pull the switch connector into position.
On tilt wheels, place the turn signal and shifter
housing in low position and remove the harness
cover.

8. Remove the three switch mounting
screws. Remove the switch by pulling it
straight up while guiding the wiring harness
cover through the column.

To install:
1. Install the replacement switch by work-

ing the connector arid cover down through the
housing and under the bracket. On tilt models,
the connector is worked down through the hous-
ing, under the bracket, and then the cover is
installed on the harness.

2. Install the switch mounting screws and
the connector on the mast jacket bracket. In-
stall the column-to-dash trim plate.

3. Install the flasher knob and the turn
signal lever.

4. With the turn signal lever in neutral and
the flasher knob out, slide the upper bearing
preload spring, and canceling cam assembly
onto the shaft.

5. Position the lock plate on the shaft and
press it down until a new snapring can be in-
serted in the shaft groove. Always use a new
snapring when assembling.

6. Install the cover and the steering wheel.

Tilt Co lumns

CAUTION: All elements of energy-absorb-
ing (telescopic) steering columns are very sen-
sitive to damage. Do not strike any part of the
column (nuts, bolts, etc.) as this could ruin
the entire assembly.
1. Disconnect the battery cable.
2. Remove the steering wheel as outlined

earlier.
3. Remove the cover from the steering

column shaft. | 
|

4. Press down on the lockplate and pry the
snapring from the shaft.

5. Remove the lockplate and the canceling
cam.

6. Remove the upper bearing preload
spring.

7. Remove the turn signal lever and the
hazard flasher knob.

8. Lift up on the tilt lever and position the
housing in its central position.

9. Remove the switch attaching screws.
10. Remove the lower trim cap from the in-

strument panel and disconnect the turn signal
connector from the wiring harness.

11. Remove the four bolts which secure the
bracket assembly to the jacket.

12. Loosen the screw that holds the shift in-
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RELEASE
LEVER SPRING

RELEASE LINE PIN

SHOE RELEASE
LEVER

BOWL &
SHROUD ASSEMBLY

BEARING

IGNITION SWITCH
ACTUATOR ROD

SUSPENSION AND STEERING

PIVOT PIN
PRELOAD
SPRING

SWITCH ACTUATOR
RACK

UPPER BEARING INNER 5s

LOCK BOLT
INNER RACE

BEARING

A

Tilt steering column assembly

dicator needle and disconnect the clip from the
link.

13. Remove the two nuts from the column
support bracket while holding the column in po-
gition. Remove the bracket assembly and wire
protector from the wiring, then loosely install
the support column bracket.

14. Tape the turn signal wires at the connec-
tor to keep them fit and parallel.

15. Carefully remove the turn signal switch
and wiring from the column.

To install:
1 .  Carefully install the turn signal switch

-‘dnd wiring into the column.
|”... 2. Remove the tape from the turn signal

res.
©" 8. Install the wire protector and, while hold-
i. $ f  the column in position, install the two nuts
“to the column support bracket.

_ 4. Connect the clip to the link and tighten
thie screw that holds the shift indicator needle.

5. Install the four bolts which secure the
ket assembly to the jacket.

#6.  Connect the turn signal connector to the

17
[AY

* 
S

an
t

wiringharness andinstall the lower trim cap to
the instrument panel.

7. Install the switch attaching screws.
8. Install the turn signal lever and the

hazard flasher knob.
9. Install the upper bearing preload spring.

10. Install the lockplate and the canceling
cam.

11. Press down on the lockplate and install
the snapring to the shaft using a new srnapring.
Re Install the cover to the steering column

shaft.
13. Install the steering wheel.
14. Connect the battery cable and check op-

eration.

Ignition Switch

REPLACEMENT
The switch is located inside the channel sec-

tion of the brake pedal support and is com-
pletely inaccessible without first lowering the
steering column. The switch is actuated by a
rod and rack assembly. A gear on the end of the

= .

2 at l
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aowL

STUD
IGNITION SWITCH

So

Fr  —— w_  IMMER SWI
DIMMER SWITCH RCTORTOR.hob.

STEERING COLUMN JACKET

SHIFT BOWL SHROUD
LOWER
BEARING

580)
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RACK PRELOAD SPRING —

&=

SWITCH RACK &
- ACTUATOR

ASSEMBLY
UPPER SPRING THRUST
SHIFT, WASHER
LEVER SPRING AND BOLT

ASSEMBLY

/

GEL SEE GG So  Sep  SE Se  SES CI I  Th  met  w— A Sw S—— =

3/32" Del  DIMMER
| SWITCH

ACTUATOR
| ROD

DIMMER
| SWITCH

OVE SWITCH SLIDER TO EXTREME I
LEFT (ACC)  POSITION. THEN MOVE
SLIDER TWO DETENTS TO THE RIGHT |
TO "OFF-UNLOCK" POSITION

INSTALL IGNITION SWITCH ADJUST DIMMER SWITCH

Ignition switch assembly

lock cylinder engages the toothed upper end of
the rod.

1. Lower the steering column; be sure to
properly support it.

2. Put the switch in the Off-Unlocked po-
sition. Off-Unlocked position is two detents
from the top.

3. Remove the two switch screws and
remove the switch assembly.

4. Before installing, place the new switch in

LOCK
CYLINDER

HOUSING SET

the Off-Unlocked position. Make sure the
lock cylinder and actuating rod are in the Off-
Unlocked (second detent from the top) posi-
tion.

5. Install the activating rod into the switch
and assemble the switch on the column.
Tighten the mounting screws. Use only the spec- -

ified screws since overlength screws could
impair the collapsibility of the column.

6. Reinstall the steering column.

“r— To assemble — Rotate to
s top  whe holding cylinder

£

CYLINDER KEY

5

Ignition lock cylinder replacement

hn TN \
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Ignition Lock Cylinder
REMOVAL AND INSTALLATION

1. Place the lock in the Run position.
2. Remove the lock plate, turn signal switch

and buzzer switch.
3. Remove the screw and lock cylinder.

CAUTION: If the screw is dropped on re-
moval, it could fall into the column, requir-
ing complete disassembly to retrieve the
screw.
To install:
4. Rotate the cylinder clockwise to align cyl-

inder key with the keyway in the housing.
5. Push the lock all the way in.
6. Install the screw. Tighten the screw to

14 inch lbs. (1.3 Nm) for adjustable columns
and 25 inch Ibs. (2.7 Nm) for standard col-
umns.

Steering Column
REMOVAL AND INSTALLATION

1. Disconnect the negative battery cable.
2. On 1990-91 vehicles, disable the Supple-

mental Inflatable Restraint (SIR) system as fol-
lows:

a. Turn the steering wheel so the vehi-
cle’s wheels are pointing straight ahead.

b. Remove the SIR fuse from the fuse
block.

c. Remove the left sound insulator by re-
moving the nut from the stud and gently
prying the insulator from the knee bolster.

d. Disconnect the Connector Position As-
surance (CPA) and yellow 2-way SIR harness
connector at the base of the steering column.
3. Remove the nut and bolt from the upper

intermediate shaft coupling. Separate the cou-
pling from the lower end of the steering
column.

4. Remove the steering wheel, if  the column
is to be replaced or repaired on the bench.

5. Remove the knee bolster and bracket, if
equipped.

6. Remove the bolts attaching the toe plate
to the cowl.

7. Disconnect the electrical connectors.
8. Remove the capsule nuts attaching the

steering column support bracket to the instru-
ment panel.

9. Disconnect the park lock cable from the
‘ignition switch inhibitor, on vehicles with auto-
matic transmission.

10. Remove the steering column from the ve-
hicle.

To install:
NOTE: If a service replacement steering
column is being installed, do not remove the

SUSPENSION AND STEERING

anti-rotation pin until after the steering
column has been connected to the steering
gear. Removing the anti-rotation pin before
the steering column is connected to the steer-
ing gear may damage the SIR coil assembly.
11. Position the steering column in the vehi-

cle.
12. Connect the park lock cable to the igni-

tion switch inhibitor on vehicles with auto-
matic transmission.

13. Install the capsule nuts attaching the
steering column support bracket to the instru-
ment panel and tighten to 20 ft. lbs. (27 Nm).

14. Install the nut and bolt to the upper in-
termediate shaft coupling attaching the upper
intermediate shaft to the steering column.
Tighten the nut to 44 ft. lbs. (60 Nm).

15. Install the bolts attaching the toe plate
to the cowl and tighten to 58 inch Ibs. (6.5 Nm).

16. Connect the electrical connectors.
17. Remove the anti-rotation pin if a service

replacement steering column is being installed.
18. Install the knee bolster and bracket, if

equipped.
19. Install the sound insulator panel.
20. If a service replacement steering column

is being installed, remove the locking nut,
remove the coil assembly shipping cover and dis-
engage the connector from the cover.

21. Install the steering wheel.
22. Connect the negative battery cable.
23. Enable the SIR system as follows:

a. Connect the yellow 2-way SIR harness
connector to the base of the steering column
and CPA.

b. Install the left sound insulator.
c. Install the SIR fuse in the fuse block.
d. Turn the ignition switch to RUN and

verify that the inflatable restraint indicator
flashes 7-9 times and then turns OFF. If the
indicator does not respond as stated, a prob-
lem within the SIR system is indicated.

Steering Linkage
REMOVAL AND INSTALLATION
Pitman Arm

1. Raise the vehicle and support securely.
2. Remove the nut from the pitman arm

ball stud.
3. Remove the relay rod from the pitman

arm by using a tool such as J-24319-01 or equiv-
alent. Pull down on the relay rod to remove it
from the stud.

4. Remove the pitman arm nut from the
pitman shaft and mark the relation of the arm
position to the shaft.

- 5. Remove the pitman arm with tool J-
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Steering linkage — typical of all models

5504 or tool J-6632 or equivalent. DO NOT
HAMMER ON THE PULLER.

To install:
1. Position the pitman arm on the pitman

shaft, lining up the marks made upon removal.
2. Position the relay rod on the pitman

arm. Use J-29193 or J-29194 or equivalent to
seat the tapers. A torque of 15 ft. lbs. (20 Nm)
is required. With the tapers seated, remove the
tool, then install a prevailing torque nut, and
tighten to 35 ft. lbs. (48 Nm).

3. Set the relay rod height. Torque the idler
arm-to-frame mounting bolts to 61 ft. lbs. (83
Nm). :

4. Lower the vehicle.

Idler Arm
1. Raise the vehicle and support securely.
2. Remove the idler arm to frame nuts,

washers, and bolts.
3. Remove the nut from the idler arm to

relay rod ball stud.
4. Remove the relay rod from the idler arm

by using J-24319-01 or equivalent.
5. Remove the idler arm.

To install:
1. Position the idler arm on the frame and

LOOSELY install the mounting bolts, washers
and nuts.

2. Install the relay rod to the idler arm,
making certain seal is on the stud. Use J-29193
or J-29194 or equivalent to seat the tapers. A
torque of 15 ft. lbs. (20 Nm) is required. With
the tapers seated, remove the tool, then install
a prevailing torque nut, and tighten to 35 ft.
lbs. (48 Nm).

3. Set the relay rod height. Torque the idler
arm-to-frame mounting bolts to 61 ft. lbs. (83
Nm).

4, Lower the vehicle.

Relay Rod
During production, the installed position of

the relay rod is carefully controlled to assure
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that the rod is at the proper height. Both the
left end and the right end of the relay rod must
be held at the same height. The side-to-side
height is controlled by adjusting the position of
the idler arm

Whenever disconnecting the relay rod assem-
bly, it is important to first scribe the position of
the idler arm-to-frame, and to reinstall the
idler arm in the same position. Be sure to pre-
vent the idler support from turning in the bush-
ing, since that motion could result in improper
relay rod height.

Whenever replacing the relay rod, or the idler
arm, or the pitman arm, it is mandatory to es-
tablish the correct height.

1. Raise the vehicle and support on jack-
stands.

2. Remove the inner ends of the tie rods
from the relay rod.

3. Remove the nut from the relay rod ball
stud attachment at pitman arm.

4. Detach the relay rod from the pitman
arm by using tool such as J-24319-01 or equiv-
alent. Shift the steering linkage as required to
free the pitman arm from the relay rod.

5. Remove the nut from the idler arm and
remove the relay rod from the idler arm.

To install:
1. Install the relay rod to idler arm, making

certain idler stud seal is in place. Use J-29193
or J-29194 or equivalent to seat the tapers. A
torque of 15 ft. lbs. (20 Nm) 1s required. With
the tapers seated, remove the tool, then install
a prevailing torque nut, and tighten to 35 ft.
lbs. (48 Nm).

2. Raise the end of the rod and install on
the pitman arm. Use J-29193 or J-29194 or
equivalent to seat the tapers. A torque of 15 ft.
Ibs. (20 Nm) is required. With the tapers
seated, remove the tool, then install a prevail-
ing torque nut, and tighten to 35 ft. lbs. (48
Nm).

3. Install the tie rod ends to the relay rod.
Lubricate the tie rod ends.

4. Install the damper, if equipped.
5. Set the relay rod height. Torque the idler

arm-to-frame mounting bolts to 61 ft. lbs. (83
Nm).

6. Lower the vehicle.
7. Check and, if necessary, have a qualified

alignment technician adjust the front end align-
ment.

Tie Rod Ends

1. Raise the vehicle and support securely.
2. Remove the cotter pins from the ball

studs and remove the castellated nuts.
3. Remove the outer ball stud by using the

ball stud puller. If necessary, pull downward on
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Using a tie rod puller

the tie rod to disconnect it from the steering
arm.

4. Remove the inner ball stud from the
relay rod using a similar procedure.

5. Remove the tie rod end or ends to be re-
placed by loosening the clamp bolt and unscrew-
ing them.

To install:
1. Lubricate tie rod threads with chassis

grease and install new tie rod(s). Make sure
both ends are an equal distance from the tie rod
and tighten clamp bolts.

2. Make sure ball studs, tapered surfaces,
and all threaded surfaces are clean and smooth,
and free of grease. Install seals on ball studs.
Install ball stud in steering arm and relay rod.

3. Rotate both inner and outer tie rod hous-
ings rearward to the limit of ball joint travel
before tightening clamps. Make sure clamp
slots and sleeve slots are aligned before tighten-
ing clamps. Make sure tightened bolts will be in
horizontal position to 45° upward (in the for-
ward direction) when the tie rod is in its
normal position. Make sure the tie rod end °

stays in position relative to the rod during the
tightening operation. Tighten the clamps, and
then return the assembly to the center of its
travel.

4. Install ball stud nuts and torque to 35 ft.
Ibs. (48 Nm). Then tighten (do not loosen) fur-
ther as required to align cotter pin holes in
studs and nuts. Install new cotter pins.

5 .  Lubricate new tie rod ends and lower the
vehicle.

NOTE: The Do-it-Yourself mechanic should
no t  attempt to perform any wheel alignment
+ procedures. Expensive alignment tools are
: + needed and would not be cost efficient to pur-
'". chase these tools. The wheel alignment
§. should be performed by a certified alignment
&. lechnician using the proper alignment tools.
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Steering Gear
Manual  or Power
REMOVAL AND INSTALLATION

1. Disconnect the negative battery cable.
Remove the coupling shield.

2. Remove the retaining bolts at the steer-
ing coupling to steering shaft flange.

3. Remove the pitman arm nut and washer.
Mark the relation of the arm position to the
shaft.

4. Remove pitman arm using special tool J-
6632 or its equal.

5. Remove the steering box to frame bolts.
Remove the steering box.

NOTE: On vehicles with power steering,
remove the fluid hoses and cap them to pre-
vent foreign material from entering the
system.
To install:
1. Position the steeringbox and secure with

the steering box-to-frame bolts.
2. Install the pitman arm to the match

marks made earlier.
3. Install the pitman arm nut and washer.
4. Install the retaining bolts at the steering

coupling to steering shaft flange.
5. Install the coupling shield.
6. Connect the negative battery cable.

ADJUSTMENT
Worm Bearing Preload

1. Disconnect the negative battery cable.
2. Remove the steering .
3. Rotate the stub shaft back and forth to

drain the power steering fluid.
4. Remove the adjuster plug nut.
5. Turn the adjuster "plug in (clockwise)

using a suitable spanner wrench until the ad-
juster plug and thrust bearing are firmly bot-
tomed in the housing. Tighten the adjuster
plug to 20 ft. lbs. (27 Nm).

6. Place an index mark on the housing even
with 1 of the holes in the adjuster plug.

7. Measure back counterclockwise !/2 inch
(13mm) and place a second mark on the hous-
ing.

8. Turn the adjuster plug counterclockwise
until the hole in the adjuster plug is aligned
with the second mark on the housing.

9. Install the adjuster plug nut and using a
suitable punch in a notch, tighten securely.
Hold the adjuster plug to maintain alignment
of the marks.

10. Install the steering gear and connect the
negative battery cable.
Pitman Shaft Over-center

1. Disconnect the negative battery cable.
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2. Remove the steering gear.
3. Rotate the stub shaft back and forth to

drain the power steering fluid.
4. Turn the pitman shaft adjuster screw

counterclockwise until fully extended, then
turn back 1 full turn.

5. Rotate the stub shaft from stop to stop
and count the number of turns.

6. Starting at either stop, turn the stub
shaft back !/2 the total number of turns. This is
the “center” of the gear. When the gear is cen-
tered, the flat on the stub shaft should face
upward and be parallel with the side cover and
the master spline on the pitman shaft should
be in line with the adjuster screw.

7. Rotate the stub shaft 45° each side of the
center using a suitable torque wrench with the
handle in the vertical position. Record the
worm bearing preload measured on or near the
center.

8. Adjust the over-center drag torque by
loosening the adjuster locknut and turning the
pitman shaft adjuster screw clockwise until the
correct drag torque is obtained: Add 6-10 inch
Ibs. (0.7-1.1 Nm) torque to the previously meas-
ured worm bearing preload torque. Tighten the
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adjuster locknut to 20 ft. lbs. (27 Nm). Prevent
the adjuster screw from turning while tighten-
ing the adjuster screw locknut.

9. Install the steering gear and connect the
negative battery cable.

Power Steering Pump
REMOVAL AND INSTALLATION

1. Remove the hoses at the pump and tape
the openings shut to prevent contamination. Po-
sition the disconnected lines in a raised posi-
tion to prevent leakage.

2. Remove the pump belt.
3. Loosen the retaining bolts and any

braces, and remove the pump.
To install:
4. Install the pump on the engine with the

retaining bolt handtight.
5. Connect and tighten the hose fittings.
6. Refill the pump with fluid and bleed by

turning the pulley counterclockwise (viewed
from the front). Stop the bleeding when air bub-
bles no longer appear.

7. Install the pump belt on the pulley and .
adjust the tension.

1. Pump
2. Pulley
24. Bolt
25. Nut
26. Brace
27. Nut

Power steering pump — V8 engine
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SYSTEM BLEEDING
1. Fill the reservoir with power steering

fluid.
' NOTE: The use of automatic transmission

fluid in the power steering system is NOT rec-
ommended.
2. Allow the reservoir and fluid to sit undis-

turbed for a few minutes.
3. Start the engine, allow it to run for a

moment, then turn it off.
4. Check the reservoir fluid level and add

fluid if necessary.
5. Repeat the above Steps until the fluid

level stabilizes.

WHEELHOUSE
REINF

LOWER CONTROL
ARM

SUSPENSION AND STEERING
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BOLT (266 Nm)
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6. Raise the front of the vehicle so that the ~
wheels are off of the ground.

7. Start the engine and increase the engine
speed to about 1500 rpm.

8. Turn the front wheels right to left (and
back) several times, lightly contacting the:
wheel stops at the ends of travel.

9. Check the reservoir fluid level. Add fluid
as required.

10. Repeat Step 8 until the fluid level in the
reservoir stabilizes. .

11. Lower the vehicle and repeat Steps 8
and 9. ;

COVER

NUT (70 N-m)

UPPER MOUNT ASS’Y
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BASIC OPERATING PRINCIPLES
Hydraulic systems are used to actuate the

brakes of all automobiles. The system trans-
ports the power required to force the frictional
surfaces of the braking system together from
the pedal to the individual brake units at each
wheel. A hydraulic system is used for two rea-
sons,

First, fluid under pressure can be carried to
all parts of an automobile by small pipes and
flexible hoses without taking up a significant
amount of room or posing routing problems.

Second, a great mechanical advantage can be
given to the brake pedal end of the system, and
the foot pressure required to actuate the
brakes can be reduced by making the surface
area of the master cylinder pistons smaller
than that of any of the pistons in the wheel cyl-
inders or calipers.

The master cylinder consists of a fluid reser-
voir and a double cylinder and piston assembly.
Double type master cylinders are designed to
separate the front and rear braking systems hy-
draulically in case of a leak.

Steel lines carry the brake fluid to a point on
the vehicle’s frame near each of the vehicle’s
wheels. The fluid is then carried to the calipers
and wheel cylinders by flexible tubes in order to
allow for suspension and steering movements.

In drum brake systems, each wheel cylinder
contains two pistons, one at either end, which
push outward in opposite directions.

In disc brake systems, the cylinders are part
of the calipers. One or two cylinder in each cali-
per is used to force the brake pads against the
disc.

All pistons employ some type of seal, usually
made of rubber, to minimize fluid leakage. A
rubber dust boot seals the outer end of the cyl-
inder against dust and dirt. The boot fits
around the outer end of the piston on disc

Brakes

brake calipers, and around the brake actuating
rod on wheel cylinders.

The hydraulic system operates as follows:
When at rest, the entire system, from the
piston(s) in the master cylinder to those in the
wheel cylinders or calipers, is full of brake fluid.
Upon application of the brake pedal, fluid
trapped in front of the master cylinder
piston(s) is forced through the lines to the
wheel cylinders. Here, it forces the pistons out-
ward, in the case of drum brakes, and inward
toward the disc, in the case of disc brakes. The
motion of the pistons is opposed by return
springs mounted outside the cylinders in drum
brakes, and by spring seals, in disc brakes.

Upon release of the brake pedal, a spring lo-
cated inside the master cylinder immediately re-
turns the master cylinder pistons to the normal
position. The pistons contain check valves and
the master cylinder has compensating ports
drilled in it. These are uncovered as the pistons
reach their normal position. The piston check
valves allow fluid to flow toward the wheel cyl-
inders or calipers as the pistons withdraw.
Then, as the return springs force the brake
pads or shoes into the released position, the
excess fluid reservoir through the compensat-
ing ports. It is during the time the pedal is in
the released position that any fluid that has
leaked out of the system will be replaced
through the compensating ports.

Dual circuit master cylinders employ two pis-
tons, located one behind the other, in the same
cylinder. The primary piston is actuated di-
rectly by mechanical linkage from the brake
pedal through the power booster. The secon-
dary piston is actuated by fluid trapped be-
tween the two pistons. If a leak develops in
front of the secondary piston, it moves forward
until it bottoms against the front of the master
cylinder, and the fluid trapped between the pis-
tons will operate the rear brakes. If the rear
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brakes develop a leak, the primary piston will
move forward until direct contact with the sec-
ondary piston takes place, and it will force the
secondary piston to actuate the front brakes. In
either case, the brake pedal moves farther
when the brakes are applied, and less braking
power is available.

All dual circuit systems use a switch to warn
the driver when only half of the brake systemis
operational. This switch is located in a valve
body which is mounted on the firewall or the
frame below the master cylinder. A hydraulic
piston receives pressure from both circuits,
each circuit’s pressure being applied to one end
of the piston. When the pressures are in bal-
ance, the piston remains stationary. When one
circuit has a leak, however, the greater pres-
sure in that circuit during application of the
brakes will push the piston to one side, closing
the switch and activating the brake warning
light.

In disc brake systems, this valve body also con-
tains a metering valve and, in some cases, a pro-
portioning valve. The metering valve keeps pres-
sure from traveling to the disc brakes on the
front wheels until the brake shoes on the rear
wheels have contacted the drums, ensuring
that the front brakes will never be used alone.
The proportioning valve controls the pressure
to the rear brakes to lessen the chance of rear
wheel lock-up during very hard braking.

Warning lights may be tested by depressing
the brake pedal and holding it while opening
one of the wheel cylinder bleeder screws. If this
does not cause the light to go on, substitute a
new lamp, make continuity checks, and, finally,
replace the switch as necessary.

The hydraulic system may be checked for
leaks by applying pressure to the pedal gradu-
ally and steadily. If the pedal sinks very slowly
to the floor, the system has a leak. This is not
to be confused with a springy or spongy feel due
to the compression of air within the lines. If the
system leaks, there will be a gradual change in
the position of the pedal with a constant pres-
sure.

Check for leaks along all lines and at wheel
cylinders. If  no external leaks are apparent, the
problem is inside the master cylinder.

Disc Brakes
BASIC OPERATING PRINCIPLES

Instead of the traditional expanding brakes
that press outward against a circular drum,
disc brake systems utilize a disc (rotor) with
brake pads positioned on either side of it. Brak-
ing effect is achieved in a manner similar to the
way you would squeeze a spinning phonograph
record between your fingers. The disc (rotor) is

a casting with cooling fins between the two brak-
ing surfaces. This enables air to circulate be-
tween the braking surfaces making them less
sensitive to heat buildup and more resistant to
fade. Dirt and water do not affect braking
action since contaminants are thrown off by
the centrifugal action of the rotor or scraped off
the by the pads. Also, the equal clamping action
of the two brake pads tends to ensure uniform,
straight line stops. Disc brakes are inherently
self-adjusting.

There are three general types of disc brake:
1. A fixed caliper.
2. A floating caliper.
3. A sliding caliper.

The fixed caliper design uses {wo pistons
mounted on either side of the rotor (in each
side of the caliper). The caliper is mounted rig-
idly and does not move.

The sliding and floating designs are quite sim-
ilar. In fact, these two types are often lumped
together. In both designs, the pad on the inside
of the rotor is moved into contact with the
rotor by hydraulic force. The caliper, which is
not held in a fixed position, moves slightly,
bringing the outside pad into contact with the
rotor. There are various methods of attaching
floating calipers. Some pivot at the bottom or
top, and some slide on mounting bolts. In any
event, the end result is the same.

All the cars covered in this book employ the
sliding caliper design.

Drum Brakes
BASIC OPERATING PRINCIPLES

Drum brakes employ two brake shoes
mounted on a stationary backing plate. These
shoes are positioned inside a circular drum
which rotates with the wheel assembly. The
shoes are held in place by springs. This allows
them to slide toward the drums (when they are
applied) while keeping the linings and drums in
alignment. The shoes are actuated by a wheel
cylinder which is mounted at the top of the back-
ing plate. When the brakes are applied, hydrau-
lic pressure forces the wheel cylinder’s actuat-
ing links outward. Since these links bear di-
rectly against the top of the brake shoes, the
tops of the shoes are then forced against the
inner side of the drum. This action forces the
bottoms of the two shoes to contact the brake
drum by rotating the entire assembly slightly
(known as servo action). When pressure within
the wheel cylinder is relaxed, return springs
pull the shoes back away from the drum.

Most modern drum brakes are designed to
self-adjust themselves during application when
the vehicle is moving in reverse. This motion
causes both shoes to rotate very slightly with



the drum, rocking an adjusting lever, thereby
causing rotation of the adjusting screw.

Power Boosters
Power brakes operate just as non-power

brake systems except in the actuation of the
master cylinder pistons. A vacuum diaphragm
is located on the front of the master cylinder
and assists the driver in applying the brakes,
reducingboth the effort and travel he must put
into moving the brake pedal.

The vacuum diaphragm housingis connected
to the intake manifold by a vacuum hose. A
check valve is placed at the point where the
hose enters the diaphragm housing, so that
during periods of low manifold vacuum brake
assist vacuum will not be lost.

Depressing the brake pedal closes off the
vacuum source and allows atmospheric pres-
sure to enter on one side of the diaphragm.
This causes the master cylinder pistons to
move and apply the brakes. When the brake
pedal is released, vacuum is applied to both
sides of the diaphragm, and return springs
return the diaphragm and master cylinder pis-
tons to the released position. If the vacuum
fails, the brake pedal rod will butt against the
end of the master cylinder actuating rod, and
direct mechanical application will occur as the
pedal is depressed.

The hydraulic and mechanical problems that
apply to conventional brake systems also apply
to power brakes, and should be checked for if
the tests below do not reveal the problem.

Test for a system vacuum leak as de-
scribed below:

1. Operate the engine at idle without touch-
ing the brake pedal for at least one minute.

2. Turn off the engine, and wait one
minute.

3. Test for the presence of assist vacuum by
depressing the brake pedal and releasingit sev-
eral times. Light application will produce less
and less pedal travel, if vacuum was present. If
there is no vacuum, air is leaking into the
gystem somewhere.

Test for system operation as follows:
1. Pump the brake pedal (with engine off)

until the supply vacuum is entirely gone.
2. Put a light, steady pressure on the pedal.
3. Start the engine, and operate it at idle. If

the system is operating, the brake pedal should
fall toward the floor if constant pressure is main-
tained on the pedal.

Power brake systems may be tested for hy-
draulic leaks just as ordinary systems are
tested. r a
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BRAKE SYSTEM
All vehicles are equipped with independent

front and rear brake systems. The systems con-
gist of a power booster, a master cylinder, a com-
bination valve, front disc assemblies and rear
disc or drum assemblies.

The master cylinder, mounted on the left fire-
wall or power booster, consists of two fluid res-
ervoirs, a primary (rear) cylinder, a secondary
(front) cylinder and springs. The reservoirs,
being independent of one another, are con-
tained within the same housing; fluid cannot
pass from one to the other. The rear reservoir
supplies fluid to the front brakes while the
front regervoir supplies fluid to the rear brakes.

During operation, fluid drains from the res-
ervoirs to the master cylinder. When the brake
pedal is applied, fluid from the master cylinder
is sent to the combination valve (mounted on
the left front fender or frame side rail beneath
the master cylinder), here it is monitored and
proportionally distributed to the front or rear
brake systems. Should a loss of pressure occur
in one system, the other system will provide
enough braking pressure to stop the vehicle.
Also, should a loss of pressure in one system
occur, the differential warning switch (located
on the combination valve) will turn ON the
brake warning light (located on the dash

)
As the fluid enters each brake caliper or

wheel cylinder, the pistons are forced outward.
The outward movement of the pistons force the
brake pads against a round flat disc or brake
shoes against a round metal drum. The brake
lining attached to the pads or shoes comes in
contact with the revolving disc or drum causing
friction, which brings the wheel to a stop.

In time, the brake linings wear down. If not
replaced, their metal support plates (bonded
type) or rivet heads (riveted type) will come in
contact with the disc or drum; damage to the
disc or drum will occur. Never use brake pads
or shoes with a lining thickness less than ¥,, in.

Most manufacturers provide a wear sensor, a
piece of spring steel, attached to the rear edge
of the inner brake pad. When the pad wears to
the replacement thickness, the sensor will pro-
duce a high pitched squeal.

Adjustment

DISC BRAKES
Disc brakes are self-adjusting. No adjust-

ment is possible or necessary. Check fluid level
of reservoir, for as brake pads wear, the piston
moves out and the piston void must be replaced
with brake fluid.
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Troubleshooting the Brake System
Problem Cause Solution

Low brake pedal (excessive pedal
travel required for braking action.)

+ Excessive clearance between rear
linings and drums caused by in-
operative automatic adjusters

+ Worn rear brakelining

. Bent, distorted brakeshoes, from
or rear

» Air in hydraulic system

« Make 10 to 15 alternate forward
and reverse brake stops to ad-
just brakes. If brake pedal does
not come up, repair or replace
adjuster parts as necessary.

+ Inspect and replace lining if worn
beyond minimum thickness
specification

Replace brakeshoes in axie sets

» Remove air from system. Refer to
Brake Bleeding.

Low brake pedal (pedal may goto
floor with steady pressure ap-
plied.)

+ Fluid leak in hydraulic system

+ Alr in hydraulic system

+ Incorrect or non-recommended
brake fluid (fluid evaporates at
below normal temp).

Master cylinder piston seals worn,
or master cylinder bore is
scored, worn or corroded

- Fill master cylinder to fill line; have
helper apply brakes and check
calipers, wheel cylinders, differ-
ential valve tubes, hoses and fit-
tings for leaks. Repair or replace
as necessary.

+ Remove air from system. Refer to
Brake Bleeding.

» Flush hydraulic system with clean
brake fluid. Refill with correct-
type fluid.

+ Repair or replace master cylinder

Low brake pedal (pedal goes to floor
on first application—o.k. on sub-
sequent applications.)

Disc brake pads sticking on abut-
ment surfaces of anchor plate.
Caused by a build-up of dirt,
rust, or corrosion on abutment
surfaces

Clean abutment surfaces

Fading brake pedal (pedal height
decreases with steady pressure’
applied.)

Fluid leak in hydraulic system

« Master cylinder piston seals wom,
or master cylinder bore is
scored, worn or corroded

Fill master cylinder reservoirs to fill
mark, have helper apply brakes,
check calipers, wheel cylinders,
differential valve, tubes, hoses,
and fittings for fluid leaks. Repair

o r  replace parts as necessary.
+ Repair or replace master cylinder

Decreasing brake pedal travel (pedal
travel required for braking action
decreases and may be accompa-
nied by a hard pedal.)

+ Caliper or wheel cylinder pistons
sticking or seized

+ Master cylinder compensator ports
blocked (preventing fluid retum
to reservoirs) or pistons sticking
or seized in master cylinder bore

* Power brake unit binding internally

+ Repair or replace the calipers, or
wheel cylinders

+ Repair or replace the master cylin-
der

* Test unit according to the following
procedure:

(a) Shift transmission into neutral
and start engine

(b) Increase engine speed to 1500
rpm, close throttle and fully de-
press brake pedal

(c) Slow release brake pedal and
stop engine

(d) Have helper remove vacuum
check valve and hose from
power unit. Observe for back-
ward movement of brake
pedal.

{e) If the pedal moves backward,
the power unit has an intemal
bind—replace power unit
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Troubleshooting the Brake System (cont.)
Problem Cause Solution

Spongy brake pedal (pedal has ab-
normally soft, springy, spongy feel
when depressed.)

a

+ Air in hydraulic system

+ Brakeshoes bent or distorted
+ Brakelining not yet seated with

drums and rotors
+ Rear drum brakes not properly

adjusted

+ Remove air from system. Refer to
Brake Bleeding.

+ Replace brakeshoes
« Bumish brakes

+ Adjust brakes

Hard brake pedal (excessive pedal
pressure required to stop vehicle.
May >e accompanied by brake

+ Loose or leaking power brake unit
vacuum hose

+ Incorrect or poor quality brake-
lining

+ Bent, broken, distorted brakeshoes
« Calipers binding or dragging on

mounting pins. Rear brakeshoes
dragging on support plate.

+ Caliper, wheel cylinder, or master
cylinder pistons sticking or
seized

+ Power brake unit vacuum check
valve malfunction

« Power brake unit has intemal bind

+ Master cylinder compensator ports
(at bottom of reservoirs) blocked
by dirt, scale, rust, or have small
burrs (blocked ports prevent fluid
return to reservoirs).

- Brake hoses, tubes, fittings
clogged or restricted

« Brake fluid contaminated with im-
proper fluids (motor oil, trans-
mission fluid, causing rubber
components to swell and stick in
bores

+ Low engine vacuum

+ Tighten connections or replace
leaking hose

+ Replace with lining in axle sets

+ Replace brakeshoes
+ Replace mounting pins and bush-

ings. Clean rust or burrs from
rear brake support plate ledges
and lubricate ledges with molydi-
sulfide grease. :

NOTE: If ledges are deeply grooved
or scored, do not attempt to sand or
grind them smooth—replace support .
plate.
+ Repair or replace parts as neces-

sary

+ Test valve according to the follow-
ing procedure: :

(a) Start engine, increase engine
speed to 1500 rpm, close
throttle and immediately stop
engine

(b) Wait at least 90 seconds then
depress brake pedal

(c) If brakes are not vacuum as-
sisted for 2 or more applica-
tions, check valve is faulty

« Test unit according to the following
procedure:

(a) With engine stopped, apply
brakes several times to ex-
haust all vacuum in system

(b) Shift transmission into neutral,
depress brake pedal and start
engine

(c) If pedal height decreases with
foot pressure and less pres-
sure is required to hold pedal
in applied position, power unit
vacuum system is operating
normally. Test power unit. If
power unit exhibits a bind con-
dition, replace the power unit.

+ Repair or replace master cylinder
CAUTION: Do not attempt to clean
blocked ports with wire, pencils, or
similar implements. Use com-
pressed air only.
+ Use compressed air to check or

unclog parts. Replace any dam-
aged parts.

+ Replace all rubber components,
combination valve and hoses.
Flush entire brake system with
DOT 3 brake fluid or equivalent.

« Adjust or repair engine

»”
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Troubleshooting the Brake System (cont.
Problem Cause Salution

Grabbing brakes (severe reaction to
brake pedal pressure.)

« Brakelining(s) contaminated by
grease or brake fluid

- Parking brake cables incorrectly
adjusted or seized

+ Incorrect brakelining or lining loose
on brakeshoes

Caliper anchor plate bolts loose
Rear brakeshoes binding on sup-

port plate ledges

» Incorrect or missing power brake
reaction disc ;

Rear brake support plates loose

» Determine and correct cause of
contamination and replace
brakeshoes in axle sets

+ Adjust cables. Replace seized
cables.

- Replace brakeshoes in axle sets

+ Tighten bolts
- Clean and lubricate iedges. Re-

place support plate(s) if ledges
are deeply grooved. Do not
attempt to smooth ledges by
grinding.

+ Install correct disc

+ Tighten mounting bolts

Dragging brakes (slow or incomplete
release of brakes)

Brake pedal binding at pivot
« Power brake unit has internal bind

Parking brake cables incorrectly
adjusted or seized

Rear brakeshoe retum springs
weak or broken

« Automatic adjusters malfunctioning

« Caliper, wheel cylinder or master
cylinder pistons sticking or
seized

« Master cylinder compensating
ports blocked (fluid does not
return to reservoirs).

+ Loosen and lubricate
+ Inspect for intemal bind. Replace

unit if internal bind exists.
+ Adjust cables. Replace seized

cables.
+ Replace retum springs. Replace

brakeshoe if necessary in axle
sets.

+ Repair or replace adjuster parts as
required

+ Repair or replace parts as neces-
sary

+ Use compressed air to clear ports.
Do not use wire, pencils, or simi-
lar objects to open blocked
ports.

Vehicle moves to one side when
brakes are applied

+ Incorrect front tire pressure

+ Wom or damaged wheel bearings

+ Brakelining on one side contami-
nated

- Brakeshoes on one side bent, dis-
torted, or lining loose on shoe

+ Support plate bent or loose on one
side

+ Brakelining not yet seated with
drums or rotors

- Caliper anchor plate loose on one
side

+ Caliper piston sticking or seized
+ Brakelinings water soaked

+ Loose suspension component
attaching or mounting bolts

+ Brake combination valve failure

Inflate to recommended cold (re-
duced load) inflation pressure

Replace wom or damaged bear-
ings

+ Determine and correct cause of
contamination and replace
brakelining in axie sets

+ Replace brakeshoes in axle sets

*

- Tighten or replace support plate

+ Bumnish brakelining

+ Tighten anchor plate bolts

+ Repair or replace caliper
+ Drive vehicle with brakes lightly

applied to dry linings
+ Tighten suspension bolts. Replace

worm suspension components.
+ Replace combination valve

Chatter or shudder when brakes are
applied (pedal pulsation and
roughness may also occur.)

« Brakeshoes distorted, bent, con-
taminated, or worn

+ Caliper anchor plate or support
plate loose

«+ Excessive thickness variation of
rotor(s)

+ Replace brakeshoes in axle sets

+ Tighten mounting bolts

+ Refinish or replace rotors in axle
sets

Noisy brakes (squealing, clicking,
scraping sound when brakes are
applied.)

+ Bent, broken, distorted brakeshoes
- Excessive rust on outer edge of

rotor braking surface

+ Replace brakeshoes in axle sets
+ Remove rust
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Troubleshooting the Brake System (cont.)
| Problem Cause Solution

| Noisy brakes (squealing, clicking, + Brakelining worn out—shoes con- + Replace brakeshoes and lining in
| scraping sound when brakes are tacting drum of rotor axle sets. Refinish or replace

applied.) (cont.) drums or rotors.
+ Broken or loose holdown or retum + Replace parts as necessary

springs
, + Rough or dry drum brake support + Lubricate support plate ledges

plate ledges
« Cracked, grooved, or scored + Replace rotor(s) or drum(s).

rotor(s) or drum(s) Replace brakeshoes and lining
in axle sets if necessary.

+ Incorrect brakelining and/or shoes « Install specified shoe and lining
(front or rear). assemblies

Pulsating brake pedal + Qut of round drums or excessive + Refinish or replace drums,
lateral runout in disc brake re-index rotors or replace
rotor(s)

DRUM BRAKES drum can just be turned by hand. The drag

The drum brakes are designed to self-adjust
when applied with the car moving in reverse.
However, they can also be adjusted manually.
This manual adjustment should also be per-
formed whenever the linings are replaced.

1. Use a punch to knock out the lanced area
in the brake backing plate. If this is done with
the drum installed on the car, the drum must
then be removed to clean out all metal pieces.
After adjustments are complete, obtain a hole
cover to prevent entry of dirt and water into
the brakes.

2. Use an adjusting tool especially made for
the purpose to turn the brake adjusting screw
star wheel. Use a small screwdriver to push the
adjusting lever away from star wheel when ad-
justing brakes. Expand the shoes until the

INSERT SMALL SCREWDRIVER OR AWL
THROUGH BACKING PLATE SLOT AND
HOLD ADJUSTER LEVER AWAY FROM
SPROCKET BEFORE BACKING OFF
BRAKE SHOE ADJUSTMENT

Adjusting rear drum brakes using brake adjusting
spoon

» ”

should be equal at all the wheel.
3. Back off the adjusting screw 12 notches.

If  the shoes still are dragging lightly, back off
the adjusting screw one or two additional
notches. If the brakes still drag, the parking
brake adjustment is incorrect or the parking
brake is applied. Fix and start over.

4. Install the hole cover into the drum.
5. Check the parking brake adjustment.

Brake Light Switch
REMOVAL AND INSTALLATION

1. Disconnect the wiring harness from the
brake light switch.

2. Remove the switch.
3. To install, depress the braked pedal,

insert the switch into the tubular clip until the
switch body seats on the clip. Clicks should be
heard as the threaded portion of the switch are
pushed through the clip toward the brake

dal
4. Pull the brake pedal fully rearward (to-

wards the driver) against the pedal stop, until
the click sounds can no longer be heard. The
switch will be moved in the tubular clip provid-
ing adjustment.

5. Release the brake pedal, and then repeat
Step 4, to assure that no click sound remains.

6. Connect the wiring harness to the brake
light switch.

Master Cylinder
REMOVAL AND INSTALLATION

1. Disconnect hydraulic lines at master cyl-
inder.
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CRUISE CONTROL
CLUTCH SWITCH

VACUUM
RELEASE

Brake light switch — mounted above brake pedal

2. Remove the retaining nuts and lockwash-
ers that hold cylinder to firewall or the brake
booster. Disconnect pushrod at brake pedal
(non-power brakes only).

3. Remove the master cylinder, gasket and
rubber boot.

4. On non-power brakes, position master cyl-
inder on firewall, making sure pushrod goes
through the rubber boot into the piston. Recon-
nect pushrod clevis to brake pedal. With power
brakes, install the cylinder on the booster.

To install:
1. Install nuts and lockwashers. Torque

nuts to 22-30 ft. Ibs. (30-45 Nm).
2. Install hydraulic lines then check brake

pedal free play.
3. Bleed the brakes.

OVERHAUL
This is a tedious, time-consuming job. You

can save yourself a lot of trouble by buying a
rebuilt master cylinder from your dealer or
parts supply house. The small difference in
price between a rebuilding kit and a rebuilt
part usually makes it more economical, in
terms of time and work, to buy the rebuilt part.

Disassembly
1. Remove the reservoir cover and dia-

phragm. Discard any brake fluid in the reser-
voir.

2. Inspect the reservoir cover and dia-
phragm for cuts, cracks, or deformation. Re-
place any defective parts.

3. Depress the primary piston and remove
the lock ring.

4. Direct compressed air into the outlet at

the blind end of the bore and plug the other
outlet to remove primary and secondary piston.

5. Remove the spring retainer and seals
from the secondary piston.

6. Clamp the master cylinder in a vise. Do
not clamp it on the master cylinder body. Using
a pry bar, remove the reservoir.

7. Do not attempt to remove the quick take-
up valve from the body. This valve is not serv-
iced separately.

8. Remove the reservoir grommets.
9. Inspect the master cylinder bore for cor-

rosion. If  corroded, replace the master cylinder.
Do not use any abrasive on the bore.

Assembly
10. Reassemble, using new seals and grom-

mets. Lubricate all parts with brake fluid.
11. Install the reservoir grommets.
12. Install the reservoir.
13. Install the spring retainer and seals from

the secondary piston.
14. Install primary and secondary piston.
15. Depress the primary piston and install

the lock ring.
16. Fill with brake fluid. Install the reservoir

cover and diaphragm.
17. Bleed brake system.

Power Brake Booster
REMOVAL AND INSTALLATION

1. Disconnect vacuum hose from vacuum
check valve.

2. Unbolt the master cylinder and carefully
move it aside without disconnecting the hydrau-

c lines.

Lo
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RESERVOIR COVER

RESERVOIR DIAPHRAGM

- RESERVOIR

eo  — GROMMET

, QUICK TAKE-UP VALVE

MASTER CYLINDER
BODY

SPRING

SECONDARY PISTON
ASSEMBLY

PRIMARY PISTON
ASSEMBLY

(NOT SERVICEABLE)

SPRING RETAINER

PRIMARY SEAL

SECONDARY PISTON

| oo  SECONDARY SEAL

LOCK RING oo

Quick take-up master cylinder assembly

3. Disconnect pushrod at brake pedal assem-
bly.

NOTE: Some brake boosters may also be
held on with a sealant. This can be easily re-
moved with tar remover.

4. Remove nuts and lockwashers that
secure booster to firewall and remove booster
from engine compartment.

5. Install the booster and torque the nuts to
20 ft. bs. (27 Nm). Install the brake master cyl-
inder. Make sure to check operation of stop
lights. Allow engine vacuum to build before ap-
plying brakes.

~

Combination Valve
REMOVAL AND INSTALLATION

NOTE: This valve is not repairable and only
serviced as a complete assembly. The valve is
mounted under the master cylinder assem-
bly.
1. Disconnect the hydraulic lines from the

valve using flare nut wrenches. Plug the lines
to prevent fluid loss and dirt contamination.

2. Disconnect the electrical connection.
3. Remove the valve.
4. To install, position the valve.
5. Connect the electrical connection.
6. Connect the hydraulic lines to the valve
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MASTER
CYLINOER
800Y

Removing the mast cylinder reservoir

Install the master cylinder to the reservoir with a
rocking.motion
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1. Pushrod -
34. Master cylinder
35. Booster
36. Nut
37. Nut 34

using a flare nut wrench. Torque the lines to 15
ft. Ibs. (20 Nm).

7. Bleed the brake system.

Brake Hoses
REMOVAL AND INSTALLATION
Front

1. Clean dirt and foreign material from
both the hose and fittings.

2. Disconnect the brake pipe from the hose
fitting using a backup wrench and flare nut
wrench on the fitting. Be careful not to bend
the frame bracket or the brake pipe.

‘3. Remove the U-clip from the female fit-
ting at the bracket and remove the hose from
the bracket.

4. Remove the bolt from the caliper end of
the hose. Remove the hose from the caliper and
discard the two copper gaskets on either side of
the fitting block.

To install:
5. Use new copper gaskets on both sides of

the fitting block. Lubricate the bolt threads
with brake fluid. With the fitting flange en-
gaged with the caliper orientation ledge, fasten
the hose to the caliper and torque to 32 ft. lbs.
(44 Nm).

6. With the weight of the car on the suspen-
sion, pass the female fitting through the frame
bracket of crossmember. Fitting fits the
bracket in only one position. With least amount
of twist in the hose, install the fitting in this
position. There should be no kinks in the hose.

7. Install the U-clip to the female fitting at
the frame bracket.

8. Attach the brake pipe to the hose fitting
using a backup wrench on the fitting. Torque
to 17 ft. Ibs. (24 Nm).

9. Inspect to see that the hose doesn’t make

To
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Power brake booster mounting



contact with any part of the suspension. Check
in the extreme right hand and extreme left
hand turn conditions. If the hose makes any con-
tact, remove and correct.

10. Bleed the brake system.
Rear

1. Remove the two brake pipes from the
junction block and , with the use of a flare nut
wrench and a backup wrench, remove the hose
at the female fitting. Be careful not to bend the
bracket or pipes.

2. Remove the U-clip and take the female
fitting out of the bracket.

3. Observe the position at which the junc-
tion block is mounted to the axle. When install-
ing the new hose, be sure this junction block is
in the same position.

4. Remove the bolt attachingjunction block
to axle.

To install:
5. Thread both the rear axle pipes into the

junction block.
6. Bolt the junction block to the axle to 20

ft. Ibs. (27 Nm). Torque the rear pipes to 17 ft.
lbs. (24 Nm).

7. Pass the female end of the hose through
the frame bracket. The female fitting will fit
the bracket in only one position; without twist-
ing the hose, position the female end in the
bracket.

8. Install the U-clip.
9. Attach the pipe to the female fitting

using a backup wrench on the fitting, torque to
17 ft. Ibs. (24 Nm) again be careful not to bend
the bracket or pipe. Check to see that the hose
installation did not loosen the frame bracket.
Re-torque the bracket, if necessary.

10. Fill and maintain the brake fluid level in
the reservoirs. Bleed the system.

Bleeding
The purpose of bleeding the brakes is to

expel air trapped in the hydraulic system. The
gystem must be bled whenever the pedal feels
spongy, indicating that compressible air has en-
tered the system. It must also be bled whenever
the system has been opened, repaired or the
fluid appears dirty. You will need a helper for
this job.

CAUTION: Never reuse brake fluid which
has been bled from the brake system!
1. The sequence for bleeding is right rear,

left rear, right front and left front. If the car
has power brakes, remove the vacuum by ap-
plying the brakes several times. Do not run the
engine while bleeding the brakes.

2. Clean all the bleeder screws. You may
want to give each one a shot of penetrating sol-

»
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Bleeding the brakes

vent to loosen it; seizure is a common problem
with bleeder screws, which then break off, some-
times requiring replacement of the part to
which they are attached.

3. Fill the master cylinder with good qual-
ity brake fluid.

NOTE: Brake fluid absorbs moisture from
the air. Don’t leave the master cylinder or the
fluid container uncovered any longer than
necessary. Be careful handling the fluid; it
eatspaint. Check the level of the fluid often
when bleeding and refill the reservoirs as nec-
essary. Don’t let them run dry or you will
have to repeat the process.
4. Attach a length of clear vinyl tubing to

the bleeder screw on the wheel cylinder. Insert
the other end of the tube into a clear, clean jar
half filled with brake fluid.

5. Have your assistant slowly depress the
brake pedal. As this is done, open the bleeder
screw 9/4 of a turn and allow the fluid to run
through the tube. Then close the bleeder screw
before the pedal reaches the end of its travel.
Have your assistant slowly release the pedal.
Repeat this process until no air bubbles appear
in the expelled fluid.

6. Repeat the procedure on the other three
brakes, checking the level of fluid in the master
cylinder reservoir often.

7. Upon completion, check the brake pedal
for sponginess and the brake warning light for
unbalanced pressure. If necessary, repeat the
entire bleeding procedure.

FRONT DISC BRAKES

Brake Pads
INSPECTION

The pad thickness should be inspected every
time that the tires are removed for rotation.
The outer pad can be checked by looking in
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6. Inboard shoe & lining
8. Shoe retainer spring

Install the retaining spring on the inboard pad

each end, which is the point at which the high-
est rate of wear occurs. The inner pad can be
checked by looking down through the inspec-
tion hole in the top of the caliper. If the thick-
ness of the pad is worn to within 0.030 in.
(0.76mm) of the rivet at either end of the pad,
all the pads should be replaced.

NOTE: Always replace all pads on both
front wheels at the same time. Failure to do
so will result in uneven braking action and
premature wear.

REMOVAL AND INSTALLATION
Single Piston

CAUTION: Brake pads contain asbestos,
which has been determined to be a cancer
causing agent. Never clean the brake sur-
faces with compressed air! Avoid inhaling
any dust from any brake surface! When clean-
ing brake surfaces, use a commercially avail-
able brake cleaning fluid.
1. Siphon #3 of the brake fluid from the

master cylinder reservoir. Loosen the wheel lug
nuts and raise the car. Remove the wheel.

2. Position a C-clamp across the caliper and
press on the pads. Tighten it until the caliper
piston bottoms in its bore.

NOTE: If you haven’t removed some brake
fluid from the master cylinder, it may over-
flow when the piston is retracted.
3. Remove the C-clamp.
4. Remove the allen head caliper mounting

bolts. Inspect the bolts for corrosion and re-
place as necessary.

5. Remove the caliper from the steering
knuckle and suspend it from the body of the car
with a length of wire. Do not allow the caliper
to hang by its hose.

6. Remove the pad retaining springs and
remove the pads from the caliper.

7. Remove the plastic sleeves and the
rubber bushings from the mounting bolt holes.

To install:
1. Obtain a pad replacement kit. Lubricate

and install the new sleeves and bushings with
a light coat of silicone grease.

La

CALIPER
Install a C-clamp to retract the brake pads

CHANNEL
LOCK PLIERS

OUTBOARD
SHOE

. EARS

Bend the outboard pad ears into place with a large
pair of slipjoint pliers

2 Install the retainer spring on the inboard
pad.

NOTE: A new spring should be included in
the pad replacement kit.
3. Install the new inboard pad into the cali-

per with the wear sensor at the leading of the
shoe during forward wheel rotation.

4. Install the outboard pad into the caliper.
5. Use a large pair of slip joint pliers to

bend the outer pad ears down over the caliper.
6. Install the caliper onto the steering

knuckle. Tighten the mounting bolts to 21-35
ft. Ibs. (28-47 Nm.). Install the wheel and lower
the car. Fill the master cylinder to its proper
level with a good quality brake fluid.
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Dual Piston
CAUTION: Some brake pads contain asbes-
tos, which has been determined to be a cancer
causing agent. Never clean the brake sur-
faces with compressed air! Avoid inhaling
any dust from any brake surface! When clean-
ing brake surfaces, use a commercially avail-
able brake cleaning fluid.
1. Remove thé caliper assembly.
2. Position a C-clamp over the caliper hous-

ing and the center of the inboard disc brake
pad. Compress the C-clamp until the pistons
are bottomed.

3. Remove the disc brake pads.
To install:
4, Clean all residue from the mounting

bracket and caliper pad contact surfaces.
5. Install the disc brake pads. The outboard

disc brake pad with insulator is installed in the
caliper housing. The inboard brake pad with
wear sensor is pressed into the caliper pistons.
Push the pads in firmly until they are flush and
fully seated in the caliper housing.

6. Install the caliper and bleed the brake
system.

Brake Caliper
REMOVAL AND INSTALLATION

- Single Piston
CAUTION: Brake pads contain asbestos,
which has been determined to be a cancer
causing agent. Never clean the brake sur-
faces with compressed air! Avoid inhaling
any dust from any brake surface! When clean-
ing brake surfaces, use a commercially avail-
able brake cleaning fluid.
1. Remove 2/3 of the brake fluid from the

master cylinder. Raise the vehicle and remove
the wheel.

=
-

le 7
3. Caliper housing
7. Retainer pin

} Removing caliper retaining pin
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2. Place a C-clamp across the caliper, posi-
tioned on the brake pads. Tighten it until the
piston is forced into its bore.

3. Remove the C-clamp. Remove the bolt g
holding the brake hose to the caliper.

4. Remove the allen head caliper mounting
bolts. Inspect them for corrosion and replace
them if necessary. Remove the caliper.

To install:
1. Position the caliper with the brake pad

installed and install allen head caliper mount-
ing bolts. Mounting bolt torque is 21-35 ft. lbs.
(28-47 Nm.) for the caliper.

CAUTION: Before moving the vehicle,pump
the brakes several times to set the brake pad
against the rotor
2. Install the C-clamp. Install the bolt hold-

ing the brake hose to the caliper and tighten to
18-30 ft. lbs. (24-40 Nm.).
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3. Caliper housing
7. Retainer pin

11. Circlip

1 \ \

3. Caliper housing
8. Inboard pad assembly

Compressing caliper pistons
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3. Fill the master cylinder with brake fluid.
4. Install the wheels and lower the vehicle.

OVERHAUL
1. Remove the caliper.
2. Remove the pads.
3. Place some cloths or a slat of wood in

front of the piston. Remove the piston by apply-
ing compressed air to the fluid inlet fitting. Use
just enough air pressure to east the piston from
the bore.

CAUTION: Do not try to catch the piston
with your fingers, it can result in serious
injury!
4. Remove the piston boot with a screw-

driver, working carefully so that the piston
bore is not scratched.

5. Remove the bleeder screw.
6. Inspect the piston for scoring, nicks, cor- -

rosion, wear, etc, and damaged or worn
chrome plating. Replace the piston if any de-
fects are found.

7. Remove the piston seal from the caliper
bore groove using a piece of pointed wood or
plastic. Do not use a screwdriver, which will
damage the bore. Inspect the caliper bore for
nicks, corrosion, and wear. Very light wear can
be cleaned up with crocus cloth. Use finger pres-
sure to rub the corcus cloth around the circum-
ference of the bore —do not slide it in and out.
More extensive wear or corrosion warrants re-
placement of the part.

8. Clean any parts which are to be reused in
denatured alcohol. Dry them with compressed
air or allow to air dry. Don’t wipe the parts dry
‘with a cloth, which will leave behind bits of lint.

9. Lubricate the new seal, provided in the
repair kit, with clean brake fluid. Install the
seal in its groove, making sure it is fully seated
and not twisted.

10. Install the new dust boot on the piston.
Lubricate the bore of the caliper with clean
brake fluid and insert the piston into its bore.
Position the boot in the caliper housing and
seat with a seal driver of the appropriate size,
or G.M. tool no. J-26267.

11. Install the bleeder screw, tightening to

* Remove the piston boot with an awl

80-140 inch lbs. (9-16 Nm.). Do not over-
tighten.

12. Install the pads, install the caliper, and
bleed the brakes.

Double Piston
CAUTION: Some brake pads contain asbes-
tos, which has been determined to be a cancer
causing agent. Never clean the brake sur-
faces with compressed air! Avoid inhaling
any dust from any brake surface! When clean-
ing brake surfaces, use a commercially avail-
able brake cleaning fluid.
1. Remove 2/3 of the brake fluid from the

master cylinder.
.2. Raise and support the vehicle safely.
*.3. Remove the wheel and tire assembly.
4. Remove the bolt, inlet fitting and 2 wash-

ers from the caliper housing. Plug the openings
in the caliper bousing and inlet fittings.

5. Remove the circlip and retainer pin.
6. Remove the caliper housing from the

rotor and mounting bracket.
To install:
7. Check the inlet fitting bolt for blockage

and clear or replace as necessary.
8. Install the caliper housing over the rotor

and onto the mounting bracket. Make sure the
guiding surfaces on the inboard and outboard
disc brake pads and mounting bracket are
seated correctly.

9. Press the caliper housing down to com-
press the bias springs and slide a new retainer
pin into position and install a new circlip.

10. Install the inlet fitting, bolt and 2 new
washers. Tighten the bolt to 30 ft. Ibs. (40 Nm).

11. Bleed the brakes.
12. Install the wheel and tire assembly and

lower the vehicle.
13. With the engine running, pump the

brake pedal slowly and firmly 3 times to seat
the brake pads.

OLEEDER
SCAEW

Use air pressure to remove the piston from the bore
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| Exploded View of the front Disc Brake Caliper
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A. Shop towel
3. Caliper housing

Removing caliper pistons

OVERHAUL

CAUTION: Do not place fingers in front of -

the pistons in an attempt to catch or protect
them whem applying compressed air. This
could result in serious injury.

1. Use clean shop towels to pad the interior
of the caliper housing during piston removal.

———— 7

Remove the pistons by directing compressed air
into the brake hose port of the housing.

2. Remove the piston boots using a small
non-metal prybar.

3. Remove the piston seals using a small .
piece of wood or plastic.

4. Remove the bleeder and cap.
5. Inspect the pistons for scores, nicks and

corrosion. Replace if damage is excessive.
6. Clean the all parts in denatured alcohol

and dry with unlubricated compressed air.
7. Apply anti-seize compound to the bleeder

and install.
.8. Lubricate the new piston seals and bores

with silicone grease or brake fluid.
9. Install the seals into the caliper bores.

10. Install the boot over the end of the
piston so that the fold will face outboard.

11. Seat the boot into the caliper groove and
slide the piston into the bore. ~

12. Install the caliper onto the vehicle as out-
lined in this section.

. Bleeder screw
1. Nut 7 "a  11. Bushing 21. Anti-frictipn washer
2. Washer 12. Caliper housing 22. Leverseal
3. Return spring 5 13. Shaft seal 23. Mounting bolt
4. Bolt 14. Thrust washer 24. Bolt
5. Bracket 15. Balance spring 25. Inboard shoe & lining
6. Sleeve 16. Actuator screw 26. Wear sensor |

7. Bushing 17. Piston seal 27. Outboard shoe & lining8. Bolt 18. Piston assembly 28. Shoe dampening spring
9. Washer 19. Two way check valve 37. Damper

10. Fitting
Rear caliper exploded view



1. HAND SPIN WHEEL

3
2. TIGHTEN THE RUT TO a

MWN-m {12 FT. LBS.) FULLY 9

SEAT BEARINGS THIS
OVERCOMES ANY BURRS
ON THREADS

~
4. HAND “SNUG-UP”

THE NUT

5. LOOSEN NUT UNTIL EITHER HOLE
IN THE SPINDLE LINES UP WITH
A SLOT IN THE NUT THEN
INSERT COTTER PIN.

NOTICE: BEND ENDS OF COYTER PIN
AGAINST NUT, CUT OFF EXTRA
LENGTH TO PREVENT
INTERFERENCE WITH DUSTY CAP.

6. WHEN THE BEAR ING iS PROPERLY
ADJUSTED THERE WiLL BE FROM
.03-.13mm {.001-.006 INCHES)
END-PLAY (LOOSENESS|.

Wheel bearing adjustment

Brake Disc (Rotor)

REMOVAL AND INSTALLATION
CAUTION: Brake pads contain asbestos,
which has been determined to be a cancer
causing agent. Never clean the brake sur-
faces with compressed air! Avoid inhaling
any dust from any brake surface! When clean-
ing brake surfaces, use a commercially avail-
able brake cleaning fluid.
1. Remove the caliper by following instruc-

tions of caliper removal procedure.
2. Remove dust cap, cotter pin, castle nut,

thrust washer and outside wheel bearing. Pull
the disc/hub assembly from the steering
knuckle.

3. To install, position the disc/hub assem-
bly to the spindle/steering knuckle.

4. Install the outside wheel bearing, thrust
washer and castle nut. Tighten the castle nut
until the bearing is snug. Back off the nut 1/4
turn. Refer to Chapter 1 or 8 for Wheel Bearing
Removal and Installation, and Adjustment.

5. Install the cotter pin and dust cap.

ROTOR INSPECTION

Thickness Variation Check

The thickness variation can be checked by
measuring the thickness of the rotor at four or
more points. All of the measurements must be
made at the same distance from the edge of the
rotor. A rotor the varies by more than 0.0005

BRAKES 355

Check the out with a dial indicator

inch (0.013mm) can cause a pulsation in the
brake pedal. If these measurement are exces-
sive, the rotor should be refinished or replaced.

Lateral Runout Check

1. Remove the caliper and hang from the
body with a piece of wire. Install two inverted
lug nuts to retain the rotor.

2. Install a dial indicator to the steering
knuckle so that the indicator button contacts
the rotor about 1 inch from the rotor edge.

3. Zero the dial indicator.
4. Move the rotor one complete revolution

and observe the total indicated runout.
5. If the rotor runout exceeds 0.0015 inch

(0.040mm) have the rotor refinished or re-
placed.

Refinishing Brake Rotors

All brake rotors have a minimum thickness
dimension cast onto them. Do NOT use a brake
rotor that will not meet minimum thickness
specifications in the “Brake Specifications”
chart at the end of this chapter.

Accurate control of rotor tolerances is neces-
sary for proper brake performance and safety.
Machining of the rotor should be done by a qual-
ified machine shop with the proper machining
equipment.

The optimum speed for refinishing the rotor
surface 1s a spindle speed of 200 rpm. Crossfeed
for rough cutting should range from 0.010-
0.006 inch (0.254-0.152mm) per revolution.
The finish cuts should be made at crossfeeds no
greater than 0.002 inch (0.051mm) per revolu-
tion.
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REAR DRUM BRAKES

Brake Drums

REMOVAL AND INSTALLATION
CAUTION: Brake shoes contain asbestos,
which has been determined to be a cancer
causing agent. Never clean the brake sur-
faces with compressed air! Avoid inhaling
any dust from any brake surface! When clean-
ing brake surfaces, use a commercially avail-
able brake cleaning fluid.
1. Raise and support the car.
2. Remove the wheel or wheels.
3. Pull the brake drum off. It may be neces-

sary to gently tap the rear edges of the drum to
start it off the studs.

4. If extreme resistance to removal is en-
countered, it will be necessary to retract the ad-
justing screw. Knock out the access hole in the
backing plate and turn the adjuster to retract
the linings away from the drum.

5. Install a replacement hole cover before re-
installing drum.

6. Install the drums in the same position on
the hub as removed.

WHEEL CYLINDER RETAINER

3 Cn NK

~ ~

>)  LEVER PIVOT

- NOLD-DOWN SPRING

DRUM INSPECTION
1. Check the drums for any cracks, scores,

grooves, or an out-of-round condition. Replace
if cracked. Slight scores can be removed with
fine emery cloth while extensive scoring re-
quires turning the drum on a lathe.

2. Never have a drum turned more than
0.060 in.

Brake Shoes

ADJUSTMENT
Rotate the star wheel adjuster until a slight

drag is felt between the shoes and drum, then
back off 12 clicks on the adjusting wheel. Put
the car in reverse and, while backing up, apply
the brakes several times. This will allow the
self-adjusters to complete the adjustment.

REMOVAL AND INSTALLATION
CAUTION: Brake shoes contain asbestos,
which has been determined to be a cancer
causing agent. Never clean the brake sur-
faces with compressed air! Avoid inhaling
any dust from any brake surface! When clean-
ing brake surfaces, use a commercially avail-
able brake cleaning fluid.

SECONDARY SHOE

SHOE GUIDE

PARKING BRAKE
STRUT

ACTUATOR
LEVER

. ACTUATING

Exploded View of the Rear Brake Drum
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1. Raise and support the car. Remove the
wheel. Mark the relationship of the drum to
the axle, then remove the drum.

2. Using a set of brake spring pliers,
remove the return springs and the hold down
springs. Remove the hold down pins.

3. Lift up on the actuator lever and remove
the actuating link. Remove the actuator lever,
pawl and return spring. Remove the shoe
guide.

4. Remove the parking brake strut and
springby spreading the shoes apart. Spread the
shoes to clear the axle flange. Disconnect the
parking brake cable from the primary shoe and
the parking brake lever. Remove the shoes.

5. Remove the adjusting screw and spring
from the shoes. (DO NOT interchange the ad-
justing screws from the right or left brake as-
semblies).

6. Remove the parkingbrake lever from the
secondary shoe slot. Discard worn out shoes.

NOTE: Any part which may appear doubtful
due to discoloration, stress or wear, should
be replaced.

NUT —

LEVER

WASHER

FITTING

BALANCE SPRING

PISTON
SEAL

PISTON
LOCATOR
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To install:
1. Clean dirt from all parts and wirebrush

raisedpads on backing plate. Lubricate backing
plate pads and adjusting screw with brake
grease.

2. Install the parkingbrake lever to the sec-
ondary shoe slot.

3. Install the adjusting screw and spring to
the shoes.

4. Install the shoes. Connect the parking
brake cable to the primary shoe and the park-
ing brake lever. Install the parking brake strut
and spring.

5. Install the shoe guide. Install the actua-
tor lever, pawl and return spring. Lift up on the
actuator lever and install the actuating link.

6. Install the hold down pins. Install the
return springs and the hold down springs.

7. Install the wheel to the marks made on
the drum and the axle and adjust the brakes.

8. Lower the car.

INSPECTION
Inspect the brake linings at least twice a year

LEVER SEAL
BLEEDER

/ SCREW
CALIPER
HOUSING

THRUST
WASHER

7)  SHOE DAMPENING
SPRINGLOCATOR

Rear caliper overhaul
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when the wheels are moved. Look through the
hole in the top of the caliper to view the inner
shoe. Disc and drum brake linings should
be replaced when the thickness of any
part of the lining is worn to within 0.030
in. (0.76mm) of the shoe or rivet. Replace
the shoes or linings in axle sets.

Wheel Cylinders
REMOVAL AND INSTALLATION

CAUTION: Brake shoes contain asbestos,
which has been determined to be a cancer
causing agent. Never clean the brake sur-
faces with compressed air! Avoid inhaling
any dust from any brake surface! When clean-
ing brake surfaces, use a commercially avail-
able brake cleaning fluid.
1. Raise and support the car. Remove the

wheel. Remove the brake shoes by following the
Brake Shoe Replacement procedure.

2. Remove dirt from around the wheel cyl-
inder inlet and pilot. Disconnect the inlet tube.

8. Using 2 awls (}/s in. diameter.), remove
the wheel cylinder retainer. Insert the awls into
the access slots between the wheel cylinder
pilot and retainer. Simultaneously, bend both
tabs away from each other. Remove the wheel
cylinder.

To install:
1. Place wheel cylinder into position and

place a block of wood between it and the axle
flange. Install a new retainer over the end of
the wheel cylinder. Using a 11/8 in. 12-point
socket with an extension, drive the new re-
tainer into position.

2. Connect the inlet tube and torque 120-
280 inch lbs. (13.6-20 Nm).

3. Install the brakes, drum and wheels as
outlined in this chapter.

4. Bleed the brakes as outlined in this chap-
ter.

OVERHAUL
Overhaul kits for wheel cylinders are readily

available. When rebuilding and installing wheel
cylinders, avoid getting any contaminants into
the system. Always install clean, new high qual-
ity brake fluid. If dirty or improper fluid has
been used, it will be necessary to drain the
entire system, flush the system with proper
brake fluid, replace all rubber components,
refill, and bleed the system.

1. Remove the wheel cylinder by referring
to the Wheel Cylinder Removal procedure.

2. Remove the rubber boots from the cylin-
der ends with pliers. Discard the boots. Remove
‘and discard the pistons and cups.

3. Wash the cylinder and metal parts in de-
‘natured alcohol or clean brake fluid.

%
TNBLEEDER SCREW <@

pg  iE  EREN ®
Ve \
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WHEEL CYL BODY

Exploded view of a typical wheel cylinder

CAUTION: Never use a mineral based sol-
vent such as gasoline, kerosene, orpaint thin-
ner for cleaning purposes. These solvents
will swell rubber components and quickly de-
teriorate them.
4. Allow the parts to air dry or use com-

pressed air. Do not use rags for cleaning since
lint will remain in the cylinder bore.

5. Inspect the piston and replace it if it
shows scratches.

6. Lubricate the cylinder bore and counter-
bore with clean brake fluid.

7. Install the seals (flat side out) and then
the pistons (flat side in).

8. Insert new boots into the counterbores
by hand. Do not lubricate the boots.

9. To install the wheel cylinder refer to the
Wheel Cylinder Installation procedure.

REAR DISC BRAKES
Brake Pads
INSPECTION

Inspect the brake linings at least twice a year
when the wheels are moved. Look through the
hole in the top of the caliper to view the inner
shoe. Disc and drum brake linings should
be replaced when the thickness of any
part of the lining is worn to within 0.030
in. (0.76mm) of the shoe or rivet. Replace
the shoes or linings in axle sets.
REMOVAL AND INSTALLATION
1982-88

CAUTION: Brake pads contain asbestos,
which has been determined to be a cancer
causing agent. Never clean the brake sur-
faces with compressed air! Avoid inhaling
any dust from any brake surface! When clean-
ing brake surfaces, use a commercially avail-
able brake cleaning fluid.
1. To remove the brake caliper, refer to the

Rear Caliper Removal procedure.
2. Remove the brake pads from the cali-
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ANTLFRICTION
WASHER

BRAKE PIPE
TUBE NUT

Remove and install rear caliper — 1982-88

pers. Remove the sleeves from the mounting
bolts and the bushings from the caliper.

3. Using a small screwdriver, remove the 2-
way check valve from the end of the piston.
Clean and check the valve for leakage.

NOTE: If leakage is noted, the caliper must
be overhauled.
To install:
1. Position the brake pads into the caliper.

Lubricate and install new bushings, sleeves and
check valve.

2. When installing the inner, brake pad,
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A. C-clamp
14. Caliper housing
17. Bracket

Compressing caliper piston with C-clamp —
1989-90

make sure that the D-shaped tab of the pad en-
gages with the D-shaped notch of the piston.

3. Upon installation of the inner pad, make
sure that the wear sensor of the pad is at the
leading edge of the shoe during forward wheel
rotation. Slide the metal edge of the pad under
the ends of the dampening spring and snap the
pad into position against the piston.

4. Install the outer pad and caliper. After
installing the caliper, apply the brakes, then
bend the ears of the outer pad against the cali-
per and ensure that there is no radical clear-
ance.

1989-90
1. Remove two thirds of the brake fluid

from the master cylinder.
2. Raise the vehicle and support with jack-

stands.
3. Remove the rear wheels and install two

lug nuts to retain the rotor.
4. Position a C-clamp and tighten until the

piston bottoms in the bore.
5. Remove the upper caliper guide pin bolt.
6. Remove the brake pads from the bracket.

To install:
1. Clean all residue from the pad guide sur-

faces on the mounting bracket and caliper.
2. Install the new pads on the mounting

bracket. The outboard pad is installed with the
insulator toward the caliper housing. The in-
board pad is installed with the wear indicator
nearest the caliper piston. The wear indicator
must be in the trailing position with forward
wheel rotation.

3. Rotate the caliper to the original posi-
tion.

4. Install the springs onto the pads so that
the spring does not stick through the hole in
the housing.
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. 5. Install a new guide pin bolt. Torque the
= upper bolt to 26 ft. Ibs. (35 Nm) and the lower

bolt to 16 ft. Ibs. (22 Nm).
6. With the engine running, pump the

‘ b rake  pedal to seat the linings.

Brake Caliper
REMOVAL AND INSTALLATION
1982-88

CAUTION: Brake pads contain asbestos,
which has been determined to be a cancer
causing agent. Never clean the brake sur-

© faces with compressed air! Avoid inhalingwnany  dust from any brake surface! When clean-
“ing brake surfaces, use a commercially avail-
able brake cleaning fluid.
1. Remove %/3 of the brake fluid from the

master cylinder. Raise the car. Remove the
wheel. Reinstall a wheel nut, with the flat side
toward the rotor, to hold the rotor in place.

2. Loosen the parking brake cable at the
equalizer. At the caliper, remove the parking
brake cable, damper and spring from the lever.

3. Hold the parking brake lever and remove
the lock nut. Remove the lever, seal and anti-
friction washer.

4. Position a C-clamp over the caliper and
force the piston into its bore. Remove the C-
clamp. Reinstall the lever, seal and nut to the
caliper.

5. Loosen the brake tube nut and discon-
nect the brake tube from the caliper. Plug the
tube to prevent the loss of brake fluid.

NOTE: At the right rear wheel, it may be nec-
essary to remove the rear bolt from the lower
control arm to allow the lower caliper mount-
ing bolt to be removed.
6. Remove the mounting bolts using a 3/s

in.  allen head socket. Remove the caliper and
inspect the mountingbolts for corrosion. I f  nec-
essary, replace the mounting bolts.

To install:
1. Place the caliper onto the rotor and in- |

stall the mounting bolts. Torque the mounting
bolts to 30-45 ft. Ibs. (40.7-61 Nm).

2. Install a new anti-friction washer and lu-
bricate the lever with silicone brake lube. In-
stall the lever on the actuator with the lever
pointing down. Rotate the lever toward the
front of the car and hold while installing the
‘nut. Torque the nut to 30-40 ft. lbs. (40.7-54.2
Nm), then rotate the lever back against the
stop on the caliper.

3. Install damper and spring. Connect the
parking brake cable. Tighten the cable at the
equalizer until the lever starts to move off the

- stop on the caliper, then loosen the adjustment
until the lever moves back against the stop.

13. Bolt
14, Caliper housing 29. Inboard pad
15. Guide pin 30. Outboard pad
17.. Bracket 39. Rotor

Removing rear brake pads — 1989-90

4. Remove the nut holding the rotor in
place and install the wheel. Lower the car and
fill the master cylinder with brake fluid.

1989-90
1. Raise the vehicle, support with jack-

stands and remove the rear wheels. Install two
lug nuts to retain the rotor.

2. Loosen the parking brake cable at the
equalizer.

3. Remove the bolt and two gaskets from
the brake hose. Plug both openings to stop fluid
from escaping.

4. Remove the caliper lever return spring if
defective.

5. Remove the parking cable from the cali-
per. .

6. Remove the two guide pin bolts.
7. Remove the caliper from the mounting |

bracket and support the caliper using a piece of
wire connected to a frame member.

To install:
1. Install the caliper over the rotor into the

mounting bracket.
2. Install the guide pin bolts and torque the

upper bolt to 26 ft. Ibs. (35 Nm) and the lower
bolt to 16 ft. Ibs. (22 Nm).

3. Install the parking cable and return
spring if removed.

4. Install the brake hose with two new gas-
kets and torque the bolt to 30 ft. Ibs. (40 Nm).

5. Adjust the parking cable at the equalizer.
6. Bleed the brake system as outlined in

this chapter.
7. Install the rear wheels and torque the

lug nuts to 100 ft. Ibs. (136 Nm).
8. Pump the brake pedal, lower the vehicle

and road test.
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OVERHAUL
1982-88

1. Remove the shoe dampening spring from
the end of the piston.

2. Place the caliper in a vise. Move the park-
ing brake lever back and forth to work the
piston out of the caliper.

NOTE: If the piston will not come out,
remove the lever and use a wrench to rotate
the adjusting screw. Rotate the screw in the
directionof brake application. Remove the bal-
ance spring.
3. Remove the nut, lever, lever seal, and

anti-friction washer.
4. Press on the threaded end of the actua-

tor screw to remove it from the housing.
5. Remove the shaft seal and washer.
6. Remove the dust boot. Be careful not to

scratch the housing bore.
7. Remove the locator retainer if so

equipped. Remove the piston locator if so
equipped.

8. Remove the piston seal using a wooden
or plastic tool.

9. Remove the bleeder screw, bolt, fitting,
and copper washer. Remove the bracket only if
it is damaged.

10. Inspect caliper bore for scoring, nicks, cor-
rosion, and wear. Use crocus cloth for light cor-
rosion. Replace caliper if  bore will not clean up.

11. To install, replace the bleeder screw,
bolt, fitting, and copper washer.

12. Install the piston. Lubricate seals and
piston with brake fluid prior to reinstallation.

13. Install the locator retainer if so
equipped. Install the piston locator if so
equipped.

14. Install the dust boot.
15. Install the shaft seal and washer.
16. Install actuator screw to the housing.
17. Install the nut, lever, lever seal, and anti-

friction washer. It may be necessary to rotate
the parking brake lever away from the stop to
install the nut. Torque the nut 3040 ft. lbs.
(41-54 Nm) and rotate the lever back to the

~ stop.
18. Install the shoe dampening spring to the

end of the piston.
NOTE: It may be necessary to move thepark-
ing brake lever off the stop, extending the
piston slightly, making the dampening
spring groove accessible. I f  the piston is ex-
tended, push it back into the caliper before
installing the caliper on the car.

1989-90
DISASSEMBLY

1. Remove the caliper from the vehicle as
outlined in this section.

»
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LEVER SEAL

ANTI-FRICTION
WASHER

BRAKE PIPE
TUBE NUT

Remove and install rear caliper
2. Remove the two collar return springs

from the actuating collar.
3. Remove the actuating collar with the as-

sembled parts. Pull the collar out of the hous-
ing with the assembled parts.

4. Remove the clamp rod and compliance
bushing from the actuating collar.

5. Remove the two boot retainers, boots
and pushrods from the actuating collar. Bend
back the retainer tabs and take apart.

6. Remove the preload spring from the re-
tainer.

7. Use shop towels to pad the inside of the
caliper housing during piston removal. Remove



a grads 3LAGE oS A" NYP dL

362
C

E
N

 
B

L
N

 
=

BRAKES

Seal
Sprag clip
Pivot pin
Spring
Lever
Bleeder valve
Bleeder valve cap
Bracket
Bolt

. Adjuster screw
Nut

. Bolt

. Caliper housing

. Guide pin

. Boot

. Bracket

. Seal

. Piston

20. Boot
21. Retainer
22. Pushrod
23. Preload spring
24. Actuating collar
25. Boot

Rear caliper exploded view — 1989-90

26.
27.
28.
29.
30.
31.

Return spring
Bushing
Clamp rod
Inboard pad
Outboard pad
Retainer



the caliper pistons by directing compressed air
into the brake hose inlet.

8. Inspect the bores and pistons for scores,
corrosion and damage.

9. .Using a wood or plastic tool, remove the
piston seals,

10. Remove the bleeder cap and valve.
11. Remove the caliper lever pivot pin seal,

sprag clip, springand lever from the pivot pin.
_ 12. Remove the adjuster screw from the hous-
ing.

13. Remove the two guide pins and boots
from the mounting bracket.

ASSEMBLY

1. Clean all parts not included in the repair
kit in denatured alcohol and dry with unlubri-
cated compressed air.

2. Lubricate the new piston seal and caliper
bore with silicone grease of clean brake fluid.

3. Install the new piston seals into the
groove.

4. Install the piston into the bore by push-
ing down to the bottom of the bore by hand.

5. Install the pushrod, new boots and retain-
ers to the actuating collar. Lubricate the collar

with the grease provided in the repair kit,
clamp the retainers against the actuating collar
and bend the tabs on the retainer to hold the
assembly together.

6. Preload spring into the boot retainers.
7. Clamp the rod to the actuating collar

boot.
8. Install a new compliance bushing to the

clamp rod. Lubricate the outside of the bushing
with lubricant.

9. Install the bleeder valve and cap.
10. Install the pivot pin and new nut into the

caliper housing. Torque the nut to 16 ft. lbs.
(22 Nm).

11. Lubricate the parking lever and pivot pin
with lubricant.

12. Install the pivot pin seal, parking lever,
sprag clip and spring in that order. The teeth of
the clip must face away from the lever.

13. Install the two collar return springs to
the retainer.

14. Install the adjuster screw until the actu-
ating collar is about parallel to the piston bore
face of the caliper housing.

15. Install the new guide pin boots and pins.
Lubricate the pins, slide the boots on the guide
pins and fill the boots with grease.

16. Install the caliper, install wheels, lower
the vehicle, bleed brakes, pump brakes and
check operation.

»
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Brake Disc (Rotor)
REMOVAL AND INSTALLATION

CAUTION: Brake pads contain asbestos,
which has been determined to be a cancer
causing agent. Never clean the brake sur-
faces with compressed air! Avoid inhaling
any dust from any brake surface! When clean-
ing brake surfaces, use a commercially avail-
able brake cleaning fluid.
1. Raise and support the car. Remove the

wheel,
2. Remove the caliper by referring to the

Rear Caliper Removal procedure. Pull the
brake disc from the axle. Remove the caliper
mounting bracket on 1989-90 rear disc brake
systems.

3. To install, place the rotor onto the spin-
dle and install caliper.

4. Install the wheel and lower the car.

INSPECTION
1. Raise and support the car. Remove the

wheel. Replace wheel nuts to hold rotor in
place.

2. Check the rotor surface for wear, scor-
ing, grooves or rust pitting. Rotor damage can
be corrected by refacing, consult your local
garage or machine shop. I f  the damage exceeds
the minimum thickness, which is stamped on
the rotor, replace the rotor.

3. Using a dial indicator, check the rotor par-
allelism at several points around the circumfer-
ence. The difference must not vary more than
0.0005 in. (0.013mm). Make all measurements
at the same distance in from the edge of the
rotor.

4, Using the same dial indicator, measure
the rotor runout. The runout should not exceed
0.004 in. (0.10mm).

5. If any of these conditions are not met,
reface or replace the rotor.

PARKING BRAKE

Cables
REMOVAL AND INSTALLATION
Front Cable

1. Raise the car and support it with jack-
stands.

2. Remove the adjusting nut at the equal-
izer.

3. Remove the spring retainer clip from the
bracket.

4. Lower the car. Remove the upper console
cover and lower console rear screws.

5. Lift the rear of the lower console for
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1. Rear cable drum brakes
2. Rear cable disc brakes

Parking brake rear cables (rear drum and rear disc)

access to the cable retainer at the hand lever.
6. Remove the cable retainer pin, cable re-

tainer, then the cable.
To install:
1. Position the cable retainer pin, cable re-

tainer, then the cable.
2. Install the upper console cover and lower

console rear screws. Raise the car and support
it with jackstands.

3. Install the spring retainer clip from the
bracket.

| 4. Install the adjustingnut at the equalizer.
5. Adjust the parking brake. Lower the car.

Rear Cable
DRUM BRAKES

CAUTION: Brake shoes contain asbestos,
which has been determined to be a cancer
causing agent. Never clean the brake sur-
faces with compressed air! Avoid inhaling
any dust from any brake surface! When clean-
ing brake surfaces, use a commercially avail-
able brake cleaning fluid.
1. Raise the car and support it with jack-

stands.
2 .  Loosen the adjusting nut at the equal-
izer.

3. Disengage the rear cable at the connec-
tor.

4. Remove the wheel assembly and brake
drum.

5. Bend the retainer fingers.
6. Disengage the cableat the brake shoe op-

erating lever.
To install:
1. Engage the cable at the brake shoe oper-

ating lever.
2. Bend the retainer fingers.
3. Install the wheel assembly and brake

drum.
4. Engage the rear cable at the connector.
5. Adjust the parking brake by the adjust-

ing nut at the equalizer.
6. Lower the car.

DISC BRAKES

CAUTION: Brake pads contain asbestos,
which has been determined to be a cancer
causing agent. Never clean the brake sur-
faces with compressed air! Avoid inhaling
any dust from any brake surface! When clean-
ing brake surfaces, use a commercially avail-
able brake cleaning fluid.
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1. Raise the car and support it with jack-stands.

2 .  Loosen the adjusting nut at the equal-
izer.

3. Disengage the cable at the connector.
4. Push forward on the caliper parking

brake apply lever. This allows the cable to be
removed from the tang. Then, release the lever.

5. Pull on the caliper parking brake apply
lever to engage the cable to the tang.

6. Engage the cable at the connector.
7. Adjust the parkingbrake cable by the ad-

Justing nut at the equalizer.
8. Apply the parking brake 3 times with

heavy pressure and repeat adjustment.
9. Lower the car.

ADJUSTMENT

Models With Rear Drum Brakes
1. Depress the parking brake lever exactly

two ratchet clicks.
2. Raise the rear of the vehicle and support

safely with jackstands.
3. Tighten the brake cable adjusting nut

until the left rear wheel can be turned rear-
ward with both hands, but locks when forward
rotation is attempted.

4. Release the parking brake lever; both

BRAKES 365

rear wheels must turn freely in either direction
without brake drag.

5. Lower the vehicle.
Models With Rear Disc Brakes

1. Check for free movement of the parking
brake cables and lubricate the underbody rub
points of the cables. Also lubricate the equal-
izer hooks.

2. Release the parking brake lever com-
pletely.

3. Raise the rear of the vehicle and support
it safely with jackstands.

4. Hold the brake cable stud from turning,
- then tighten the adjusting nut until all cable

slack is taken up.
NOTE: Check that the parking brake levers
on the rear calipers are against the stops on
the caliper housing. If the levers are not con-
tacting the stops, loosen the cable adjusting
nut until the levers just contact the stops.
5. Operate the parking brake cable several

times. Parking brake pedal travel should be 14
clicks with approximately 130-170 Ibs. of force
applied to the pedal.

6. Readjust if necessary.
7. Make sure that the levers contact the cal-

iper stops after adjustments.
8. Lower the vehicle.

BRAKE SPECIFICATIONS
Brake Disc Brake Drum Wheel Cyl.

Master Orig. Max. Maximum or
Cyl. Original Minimum Maximum Inside Wear Machine Caliper Bore

Yoars Model Bore Thickness Thickness Run-out Dia. Limit 0/8 Front Rear
1982 ® 0.945 0.980 0.965 0.005 9.50 9.58 9.56 2.50 0.748

® 1.000 0.980 0.965 0.005 -_-   - —_ 2.50 1.890
1983 ® 0.945 0.980 0.965 0.005 9.50 9.59 9.56 2.50 0.748

® 1.000 0.980 0.965 0.005 — — -_ 2.50 1.890
1984 ® 0945 0.980 0.965 0.005 9.50 9.59 9.56 2.50 0.748

®@ 1.000 0.980 0.965 0.005 — _ — 2.50 1.890
1985 ® 0945 0.980 0.965 0.005 9.50 9.59 9.56 2.50 0.748

®@ 1.000 0.980 0.965 0.005 — — — 2.50 1.890
1986 © 0.945 1.043 0.980 0.005 9.50 9.59 9.56 2.50 0.750

®@ 1.000 1.042 0.986 0.005 —- —- — 2.50 1.870
1987 ® 0.945 1.043 0.980 0.005 9.50 9.59 9.56 2.50 0.750

@ 1.000 1.042 0.986 0.005 — — —_ 2.50 1.870
1988-90 @ 0.945 1.043 0.980 0.005 9.50 959 9.56 2.50 0.750

© 1.000 1.042 0.986 0.005 — — — 2.50 1.870
® Equipped with rear drum brakes
@ Equipped with rear disc brakes
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EXTERIOR

Doors
REMOVAL AND INSTALLATION

1. On doors that are equipped with power
operated components, do the following:

a. Remove the door trim panel and inner
panel water deflector.

b. Disconnect the wire harness from all
components in the door.

c. Remove the rubber conduit from the
door, then remove the wire harness from the
door through the conduit access hole.
2. Tape the area (on the door pillar and

body pillar) above the lower hinge with cloth
backed body tape.

CAUTION: Before performing the following
step, cover the spring with a shop cloth or rag
to prevent the spring from flying andpossibly
causingpersonal injury or damage.
3. Insert along, flat-blade prybar under the

pivot point of the hold-open link and over the
top of the spring. The prybar should be posi-
tioned so as not to apply pressure to the hold-
open link. Cover the spring with a shop cloth or
rag and lift the screwdriver to disengage the
spring. The spring can also be removed by
using tool J-28625, J-36604 (or equivalent)
door hinge spring compressor tool. The tool is
stamped right side and left side. The tool
stamped left side is used to service the right
hand hinge spring and vise-a-versa for the tool
stamped right side.

NOTE: Cover all painted areas with heavy
cloth and tape to protect the surface from
damage. Always use an assistant when remov-
ing body parts to protect painted surfaces
and reduce the chance ofpersonal injury.
4. With the aid of a helper to support the

door, remove the lower hinge pin using a soft-
headed hammer and locking type pliers. The

=o
helper can aid the hinge pin removal by raising

and  lowering the rear of the door.
5. Insert a bolt into the hole of the lower

hinge to maintain the door attachment during
upper hinge removal.

6. Using a 13mm socket, remove the upper
hinge bolts from the pillar. Remove the bolt
from the lower hinge and remove the door from
the body.

To install:
1. Replace the hinge pin clip.
2. With the aid of a helper, position the

door and insert the bolt in the hole of the lower
hinge.

3. Bolt the upper hinge to the body. The
lower hinge pin is installed with the pointed
end down.

4. Remove the screw from the lower hinge
and install the lower hinge pin. The use of tool
J-28625 or equivalent is recommended for in-
stalling the hinge spring.

NOTE: If the spring is installed before in-
stalling the lower hinge pin, damage to the
hinge bushings may resuit.
5. If the spring was removed using a screw-‘driver, install the spring as follows:

a. Place the spring in tool J-28625 or
equivalent.

_ b. Place the tool and spring in a bench
vise.

c. Compress the tool in the vise and in-
stall the bolt until the spring is fully com-
pressed.

d. Remove the tool (with the compressed
spring) from the vise and install in the
proper position in the door lower hinge. A
slot in one jaw fits over the hold-open link.
The hole on the other jaw fits over the
bubble.

e. Remove the bolt from the tool to install
the spring.

f. Remove the tool from the door hinge
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76. Upper body hinge strap
77. Upper door hinge strap
81. Lower body hinge strap
83. Bolt
86. Bolt

Door hinge-to-body strap

(tool will fall out in three pieces). Cycle the
door to check the spring operation.
6. Remove the tape from the door and the

body pillars.
7. On doors with power operated compo-

nents:
a. Install the wire harness to the door

through the conduit access hole, then install
the rubber conduit to the door.

b. Connect wire harness to all compo-
nents in the door.

c. Install the inner panel water deflector
and door trim panel.

ADJUSTMENT
The door hinges are made of steel and are

welded to the door and bolted to the body hinge
pillars. No adjustment provisions are used in
this type system. The upper hinge is a one piece
type. The lower hinge is made up of a door side
and body side strap with a removable pin. All

A
(|.

Door hinge spring compressor tool
»
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Upper hinge assembly
Spring
Lower hinge pin
Door side hinge strap
Body side hinge strap
Hold open link

Door hinge assembly
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service hinge straps have holes to permit bolt-
on installation. No service welding is required
when replacing door hinge straps.

Hood
REMOVAL AND INSTALLATION

1. Open the hood and mark the position of
the hood hinge assembly-to-hood by a scribe,
caulk or paint.

NOTE: Cover all painted areas with heavy
cloth and tape to protect the surface from
damage. Always use an assistant when remov-
ing body parts to protect painted surfaces
and reduce the chance ofpersonal injury.
2. Remove the hood attachingbolts that are

towards the front of the hood.
3. Slowly loosen the remaininghood attach-

ing bolts.
4. With the aid of a helper, remove the bolts

and remove the hood. Place the hood on a pro-
tected surface. :

To install:
1. Position the hood over the hood hinge as-

sembly with the aid of a helper and install the
hood attaching bolts finger tight.

2. Align the hood to the match marks made
earlier and tighten the hood attaching bolts.
Torque the bolts to 20 ft. Ibs. (27 Nm).

3. Close the hood and check align.

ADJUSTMENT
Slotted holes are provided at all hood hinge

attaching points for proper adjustment. Vertical
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adjustment may be made by adjusting rubber
bumpers up and down. For best appearance,
make one adjustment at a time.

1. Hood bumpers: close the hood, deter-
mine the amount of adjustment needed and
open the hood.

2. Change the height by loosening the
locknuts and turning the bumpers up or down,
then tighten the locknuts.

3. Fore and aft: loosen the hinge-to-hood
bolts, move the hood forward or rearward and
tighten the hinge bolts to 97 inch lbs. (11 Nm).

4. Repeat step 3 on the opposite side if
needed.

Rear Compartment Lift Window
REMOVAL AND INSTALLATION

1. Prop the lid open and place a protective
covering along the edges of the rear compart-
ment opening to prevent any damage to the
painted surfaces.

2. Use a 13mm socket to remove the nuts
holding the glass to the hinge.

CAUTION: Do not attempt to remove or
loosen the gas support assembly attachments
with the lid in any position other than fully
open as personal injury may result.
3. While a helper supports the glass, disen-

gage the gas supports from the lift window as-
sembly and disconnect the harness connector
for the electric grid defogger, if equipped.

4. With the aid of a helper, remove the lift
window assembly from the body and place it on
a protected surface.

To install:
1. Position the lift window assembly to the

.- Rear hatch lid hinge servicing

1. Gas support-to-rear
compartment

. lift window bolt
2. Gas support-to-body bolt
3.-Spacer
4. Bushing

Rear hatch lid gas support servicing

body with the aid of a helper. Install the attach-
ing bolts and torque to 11 ft. lbs. (16 Nm).

CAUTION: Do not overtighten the glass-to-
hinge bolts as it could cause the glass to
break and possible personal injury. Always
wear safety glasses during this operation.
2. Connect the harness connector for the

electric grid defogger, if equipped, and connect
the gas supports to the lift window assembly.

3. Lower the lid and check alignment.

ADJUSTMENT
The rear compartment lift window assembly

height, fore and aft and side adjustments are
controlled at the hinge-to-body location. This
area of the body has oversize hinge attaching
holes in addition to the hinge-to-body spacers.
Adjustments at the hinge location must be
made with the gas supports disengaged. Addi-
tional height adjustment can also be made at
the lower panel by adjusting the rubber bump-
ers. Bolts holding hinge-to-body should be tight-

ened to 15-20 ft. Ibs. (20-28 Nm).

Bumpers
REMOVAL AND INSTALLATION
Front Bumper Fascia

1. Disconnect the negative (-) battery cable.
2. Remove the forward horn and bolts for

the fascia support panel.
3. Remove the front end panel air lower de-

flector.
4. Remove the bolts from the radiator air

lower baffle.
5. Disconnect the fog lamp electrical connec-

tor, if so equipped.
6. Remove the retainers from the bumper

impact bar.
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A. Trans Am fascia
B. Sport coupe and Formula fascia
C. Fascia-to-fender view
1. Fascia insert
3. Bolt
4. Fascia reinforcement panel 9. Bumper impact bar 14. Nut
5. Rivets 10. Stud plate 15. Screw
6. Bolt 11. Push-on nut 17. Screw
7. Fascia support panel 12. Nut 38. Shim
8. Energy absorber 13. Bumper fascia 45. Retainer

Front bumper assembly

7. Remove the front bumper fascia-to-
fender attaching nuts and screws.

8. With an assistant, remove the bumper
fascia.

9. Remove the metal bumper impact bar by
removing the four impact bar-to-energy ab-
sorber nuts.

To install:
1. With an assistant, install the bumper

fascia, nuts and screws. Torque the retainers to
97 inch Ibs. (11 Nm).

2. Install the impact bar retainers.
3. Install the lower air baffle bolts. and

torque to 20 inch Ibs. (2.25 Nm). ~~

4. Connect the fog lamps and install the
front end panel lower air deflector.

5. Install the fascia support panel and bolts.
Torque the bolts to 97 inch Ibs. (11 Nm). 3

6. Install the forward horns and connect
the negative battery cable.

Rear Bumper
1. Disconnect the negative (-) battery cable,
2. Open the rear lid window and remove the

rear center trim panel.
3. Remove the right and left rear quarter:

trim panels.
4. Remove the spare tire assembly.

4
32
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24. Bumper fascia
25. Push-in retainer
26. Retainer
27. Rivet
28. Energy absorber
29. Bumper impact bar

33. Nut
34. Nut

30. Push-on nut 35. Bolt
31. Shim 36. Fascia insert
32. Push-on nut 37. Screw

Rear bumper assembly

5. Remove the right and left side tail light
assemblies.

6. Remove the bumper fascia nuts from the
retainers.

7. Remove the rear fascia push-in retainers.
8. Remove the fascia with the help of an as-

sistant.
9. Remove the metal impact bar by remove

the four retaining bolts.
To install:
1. Install the impact bar and torque the

bolts to 20 ft. Ibs. (27 Nm). ‘

2. With an assistant, install the fascia and
push-in retainers.

3. Install the rear fascia nuts and torque to
52 inch Ibs. (6 Nm).

4. Install the tail lights, spare tire and inte-
rior trim panels.

Fog Lights
REMOVAL AND INSTALLATION

1. Disconnect the negative (-) battery cable.
2. Remove the six screws holding the filler

" panel under the front fascia and filler panel.
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3. Disconnect the electrical connector and
two retaining bolts.
4 .  Remove the fog lamp assembly by lower-
ing through the filler panel opening.

To install:
” 1. Install the lamp assembly and retaining
doit.

2. Connect the electrical connector.
3. Install the filler panel and screws.

. Front end fascia

. Nut
. Front impact fascia

forward lamp harness
. Fog light assembly

1
2
3
4. To fog light connector and

5
6. Bolt/screw

Fog light assembly

Outside Mirrors
REMOVAL AND INSTALLATION

Standard Mirrors
1. Remove the door trim panel and detach

inner panel water deflector enough to gain
access to the mirror retainer nuts.

2. Remove the attaching nuts from the
mirror base studs and remove the mirror as-
sembly from the door.

3. To install, position the mirror onto the
door making sure the mirror gasket is properly
aligned on the door outer panel.

Yo  .
IST . 1X8 a i
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1. Manual mirror
2. Remote control mirror
3. Electric remote control mirror

Outside mirror assemblies

4. Install the attaching nuts to the mirror
base studs and tighten.

5. Install the inner panel water deflector
and door trim panel.

Remote Control Mirrors

1. Remove the mirror remote control bezel
and door trim panel. Detach the inner panel
water deflector enough to expose the mirror
and cable assembly from the door. |

2. Remove the mirror base-to-door outer
panel stud nuts, remove the cable from the clip
and remove the mirror and cable assembly
from the door.

3. To install, position the mirror onto the
door making sure the mirror gasket is properly
aligned on the door outer panel.

4. Install the cable onto the clip and install
the mirror base-to-door outer panel stud nuts.
Torque to 72 inch lbs. (8 Nm).

5. Install the inner panel water deflector
and door trim panel.

6. Install the mirror remote control bezel.

Power Operated Mirrors
1. Disconnect the negative battery terminal

and, from the door trim panel side, remove the
remote control mirror bezel, release and
remove the door panel.

2. Disconnect wire harness connection
from the remote mirror electrical switch.

3. Peel back water deflector enough to
detach the harness from the retaining tabs in
the door.

4. Remove the mirror base-to-door stud
nuts and lift mirror housing and harness assem-
bly from the door.

To install:
1. Feed the mirror harness through the

door along with the mirror assembly. Install
the mirror base-to-door stud nuts and tighten.
. 2. Connect the mirror wire harness and in-

stall the water deflector. 7
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3. Connect the wire harness connection to
the remote mirror electrical switch.

4. Install the door panel and install the
remote control mirror bezel.

5. Connect the negative battery terminal.

Antenna
REPLACEMENT

1. Disconnect the antenna coaxial at the
radio. (It may be necessary to remove the radio
to gain access to the connector.

2. Connect a length of string or wire to the
antenna coaxial radio connector.

3. On fixed antennas, remove the antenna
mast.

4. Remove the antenna nut and bezel on
top of the fender.

5. Remove the antenna bolt(s) to bracket.
(It may be necessary to partially or fully
remove the front fender to gain access.)

6. On power antennas, disconnect the elec-
trical connector.

7. Slowly remove the antenna assembly,
pulling the coaxial with the string or wire.

To install:
1. Tie the string or wire to the antenna co-

axial radio connector.
2. From inside the car, slowly pull the coax-

ial through to the radio.
3. On power antennas, connect the electri-

cal connector.
4. Install the antenna attaching bolt(s) to

the bracket. (If the fender was removed, install
the fender.)

5. Install the antenna nut and bezel on top
of the fender.

6. On fixed antennas, install the antenna
mast.

7. Connect the antenna coaxial to the radio.
(Install the radio if it was removed).

INTERIOR

Door Panels
REMOVAL AND INSTALLATION

The one-piece trim hangs over the door inner
panel across the top and is secured by clips
down the sides and across the bottom. It is re-
tained by screws located in the areas of the arm-
rest and pull handle assembly.

1. Remove all the door inside handles.
2. Remove the door inside locking rod knob.
3. Remove the screws inserted through the

door armrest and pull the handle assembly into
the door inner panel or armrest hanger support
bracket.

4. On models with remote control mirror as-
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Antenna assembly
Nut
Bezel
Cable assembly
Bracket
Boit/screwO
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Antenna assembly
Bracket
Bolt/screw
Brackst

N
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O
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Insulator -

I ~

Power antenna servicing



SECTION 8-8

VIEW A

Door armrest and pull handle attachment

semblies, remove the control plate from the
bezel on the trim pad and remove the control
from the plate.

5. On models with power door lock controls
located in the door trim panel, disconnect the
wire harnesses at the switch assemblies.

6. Remove the remote control handle bezel
screws.

7. Remove the screws used to hold the arm-
rest to the inner panel.

8. Remove the screws and plastic retainers
from the perimeter of the door trim panel using
tool BT-7323A or equivalent and a screw-
driver. To remove the trim panel, push the trim
upward and outboard to disengage from the
door inner panel at the beltline.

9. On models with a water deflector held in
place by fasteners, use tool BT-7323A or equiv-
alent to remove the fasteners and water deflec-
tor.

To install:
1. Install the water deflector, locate the fas-

teners in the holes in the door inner panel and
press in place. Replace all tape which may have
been applied to assist in holding the water de-
flector in place.

2. Before installing the door trim panel,
make certain that all the trim retainers are in-
stalled securely to the panel and are not dam-
aged. Where required, replace damaged retain-
ers. Start the retainer flange into /4 in. (6mm)
cutout attachment hole in the trim panel,
rotate the retainer until the flange is engaged
fully.

3. Connect all electrical components where
present. of

BODY 373

4. To install the door trim panel, locate the
top of the assembly over the upper flange of the
door inner panel, inserting the door handle
through the handle slot in the panel and press
down on the trim panel to engage the upper re-
taining clips.

5. Position the trim panel to the door inner
panel so the trim retainers are aligned with the
attaching holes in the panel and tap the retain-
ers into the holes with the palm of hand or a
clean rubber mallet.

6. Install the screws used to hold the arm-
rest to the inner panel.

7. Install the remote control handle bezel
SCrews,

8. On models with power door lock controls
located in the door trim panel, connect the wire
harnesses at the switch assemblies.

9. On models with remote control mirror as-
semblies, install the control to the plate. Install
the control plate to the bezel on the trim pad.

10. Install the handle assembly and install
the screws inserted through the door armrest.

11. Install the door inside locking rod knob.
12. Install all the door inside handles.

Door Locks
REMOVAL AND INSTALLATION

1. Raise the door window. Remove the door
trim panel and detach the inner panel water de-
flector enough to expose the access hole.

2. Disengage the lock cylinder to the lock
rod at the cylinder.

CAUTION: If removing the lock cylinder re-
tainer by hand, wear gloves to prevent per-
sonal injury.
3. With a suitable prybar or similar tool,

slide the lock cylinder retainer forward until it
disengages. Retainer can also be removed by
hand by grasping anti-theft shield at the top of
the retainer and rotating until disengaged.
Remove the lock cylinder from the door.

To install:
1. Lubricate the cylinder with the proper lu-

bricant. :

2. Position the cylinder into place and
rotate it until the cylinder engages. Install the
cylinder retainer.

3. Engage the lock cylinder to lock rod at
the cylinder.

4. Install the inner panel water deflector
and door trim panel. :

Door Window
REMOVAL AND INSTALLATION

1. Remove the door trim panel and the
inner panel water deflector.

2. Raise the window to half-up position.
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Door trim panel servicing

: 29. Power door lock switch
v 30. Connector
: 31. Screw

32. Cover
: _ Inside door lock switch and cover

Outer belt sealing strip
Door weatherstrip
Water deflector
Insulator pad
Door trim panel
Lower sealing stripO
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FYwR2 r sealing components

Outside handle-to-lock rod
Outside door handle
Lock cylinder
Lock cylinder gasket
Lock cylinder retainer
Door lock assembly
Lock cylinder-to-lock rodN
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Door locking system (exterior)

3. Punch out the center pins of the glass to
sash channel attaching rivets.

4. Remove the rear guide channel through
the rear access hole.

5. Remove the up stop.
6. Using a Y/4 in. (6mm) drill bit, drill out

the attaching rivets on sash channel.
7. Raise the glass to remove from the sash

channel and remove the glass from the door.
To install:
1. Remove the drilled out rivets and shav-

ings from the door.
2. Check the rivet bushings and retainers

on the glass for damage. If necessary, remove
the bushings using a flat-bladed tool covered
with a cloth body tape. Install by snapping rivet
retainer into the bushing.

3. Lower the glass into the door and posi-
tion on the sash channel so the holes in the
sash line up with the holes in the bushings and
retainers.

4. Using rivet tool J-29022 or equivalent,
install Ys in. peel type rivet (part No. 20184399
or equivalent) to retain the glass to sash chan-
nel.

5. Install the rear guide channel.
6. Install the front up stop to support on

the inner panel.
7. Before installing the trim parts, check

the window operation for performance and fit
to roof rail weatherstrip.

8. Install the inner panel water deflector
and the door trim panel. 3

IRL



Inside handle-to-lock rod
Bell crank (power locks only)
Lock assembly
Power lock actuator
Inside locking rod
Rivet

. Inside handle
Door locking system (interior)
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Window Regulator and Regulator
Motor
REMOVAL AND INSTALLATION

1. Remove the door trim panel and inner
panel water deflector.

2. Raise the window to half-up position and
hold in place by inserting a rubber wedge door
stops at the front and rear of the window be-
tween window and inner panel.

3. Remove the rear guide channel and inner
panel cam channel.

4. Punch out the center pins of the regula-
tor rivets; then drill out the rivets using a }/4 in.
(6mm) drill bit.

5. Move the regulator rearward and discon-
nect wire harness from the motor (if equipped).
Disengage the roller on the regulator lift arm
from glass sash channel.

6. Remove the regulator through the rear
access hole.

CAUTION: If electric motor removal from
the regulator is required, the sector gear
must be locked in position. The regulator lift
arm is under tension from the counterbal-

J 9886-01
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21. Spring clip
22. Window regulator handle

Window regulator handle removal ~~
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1. Door glass
2. Lower sash panel
3. Rear guide channel
4. Inner guide channel

Door glass and operating hardware

5. Window regulator
6. Filter assembly
7. Guide stabilizer
8. Support —front up stop

ance spring and could cause personal injury
if  the sector gear is not locked in position.
7. Drill a hole through the regulator sector

gear and backplate and install a bolt and nut to
lock the sector gear in position.

8. Using a ¥,  in. drill bit, drill out the
motor attaching rivets and remove the motor
from the regulator.

To install:
1. To install the motor to the regulator, use

a rivet tool J-29022 or equivalent, and install
¥%e inch rivets or ¥ inch nuts and bolts. °
Remove bolt and nut used to secure the sector
gear in position.

2. Place the regulator through the rear
access hole into the door inner panel. If  electric
regulator is being installed, connect the wire con-
nector to motor prior to installing the regulator
to the inner panel.

3. Locate the lift arm roller into the glass
sash channel.

4. Using rivet tool J-29022 or equivalent,
rivet regulator to the inner panel of the door
using Y4 in. X 1/2 in. aluminum peel type rivets
(part No. 9436175 or equivalent). If  rivet tool is
not available, use the following nut and bolt
method:

a. Install U-clips on the regulator at the
attaching locations. Be sure to install the
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clips with clinch nuts on the outboard side of
the regulator.

b. Locate the regulator in the door inner
panel. If the electric regulator is being in-
stalled, connect the wire connector to the reg-
ulator motor.

c. Locate the lift arm roller in the glass
sash channel.

d. Align the regulator with clinch nuts to
holes in the inner panel.

e. Attach the regulator (and motor) to
the door inner panel with M6.0 x 1 x 13
(1/420 x Y/2in.) screws (part No. 9419723 or
equivalent) into 4 in. nuts with integral
washers. Tighten the screw to 90-125 inch
lbs. (10-14 Nm) torque.
5. Install the inner panel cam channel and

rear guide channel.
6. Remove the rubber wedge door stops at

the front and rear of the window between
window and inner panel.

7. Install the inner panel water deflector
and the door trim panel.

Ins ide Rear View Mirror
INSTALLATION

The rear view mirror is attached to a support
which is secured to the windshield glass. This
support is installed by the glass supplier using
a plastic-polyvinyl butyl adhesive.

Service replacement windshield glass has the
mirror support bonded to the glass assembly.
To install a detached mirror support or install
a new part, the following items are needed:

» Part No. 1052369, Loctite® Minute-Bond
Adhesive 312 two component pack or equiva-
ent

* Original mirror support (prepared per
Steps 4 and 5 of the installation procedure) or
replacement rear view mirror support

+ Wax marking pencil or crayon
* Rubbing alcohol
¢ Clean paper towels |

+ Fine grit emery cloth or sandpaper (No.
320 or No. 360)

* Clean toothpick
» Six-lobed socket bit.
1. Determine the rear view mirror support

position on the windshield. Support is to be lo-
cated at the center of the glass 27's in.
(68.8cm) from the base of the glass to the base
of the support.

2. Mark the location on the outside of the
glass with wax pencil or crayon. also make a
larger diameter circle around the mirror sup-
port circle on the outside of the glass surface.

3. On the inside of the glass surface, clean
the large circle with a paper towel and domestic
scouring cleanser, glass cleaning solution or pol-

1. Locating circle and base
of support line

B on outside glass surface
2. Circle on outside glass

surface indicates
area to be cleaned

Locating and marking bonded rear view mirror sup-
port on the glass

ishing compound. Rub until the area is com-
pletely clean and dry. When dry, clean the area
with an alcohol saturated paper towel to
remove any traces of scouring powder of clean-
ing solution from this area.

4. With a piece of fine grit (No. 320 or No.
360) emery cloth or sandpaper, sand the bond-
ing surface of the new rear view mirror support
or factory installed support. If original rear
view mirror support is to be reused, all traces of
the factory installed adhesive must be removed
prior to reinstallation.

5. Wipe the sanded mirror support with a
clean paper towel saturated with alcohol and
allow it to dry.

6. Follow the directions on the manufac-
turer’s kit to prepare the rear view mirror sup-
port prior to installation on the glass.

7. Properly position the support to its pre-
marked location, with rounded end pointed
upward, press the support against the glass for
30-60 seconds, exerting steady pressure
against the glass. After five minutes, any excess
adhesive may be removed with an alcohol mois-
tened paper towel or glass cleaning solution.

8. Install the mirror.

Seats
REMOVAL AND INSTALLATION
Front

1. Operate the seat to the full-forward posi-
tion. If six-way power seat is operable, operate
seat to the full-forward and up positions.
Where necessary to gain access to the adjuster-
to-floor pan attaching nuts, remove the ad-
juster rear foot covers and/or carpet retainers.

2. Remove the track covers where neces-
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1. Rear outer adjuster cover 5. Passenger adjuster
2. Rear inner adjuster cover 6. Passenger adjuster cover
3. Driver adjuster 7. Nut
4. Driver adjuster cover 8. Auxiliary locking wire

Seat-to-floor pan components and servicing for manual seats

79

A. Velcro, or equivalent
B. Anchor wire loop
79. Seat cushion
80. Bolt

Rear seat cushion
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sary; then remove the adjuster-to-floor pan
rear attaching nuts. Operate the seat to the full-
rearward position. Remove the adjuster front
foot covers; then remove the adjuster-to-floor
pan front attaching nuts.

3. Remove the seat assembly from the car.
To install:
1. Prior to installing the seat assembly,

check that both seat adjusters are parallel and
in phase with each other.

2. Install the adjuster-to-floor pan attach-
ing nuts by moving the seat forward and rear-
l y  and torque nuts to 15-21 ft. lbs. (20-28
Nm).

3. Check the operation of the seat assembly
to full limits of travel.

Rear

CUSHION
NOTE: Placeprotective covering over nearby
trim and paint to help prevent damage to
these areas.
1. Remove the bolt and seat cushion by pull-

ing upward and forward.
2. Remove the rear seat cushion through

the rear compartment lift window, being care-
ful not to damage the painted surfaces.

3. If necessary, remove the protective
shield.

To install:
1. Position the cushion into the vehicle

through the rear compartment lift window.

A. Full seat F. Floor stud
B. Split seat 81. Striker
C. Seat stud 82. Seatback lock
D. Inner pivot support 83. Seatback
E. Quter pivot support 84. Nut

Rear seatback

2. Install the bolt through the anchor wire
loop into the hole in the floor apn and torque to
106 inch lbs. (12 Nm).
SEATBACK

NOTE: Placeprotective covering over nearby
trim and paint to help prevent damage to
these areas.
1. Remove the seat cushion and shoulder

strap guide. |

2. Rmeove the seatback lock from striker.
3. Remove the nuts from the seat studs.
4. Remove the seat studs from the outer

pivot supports by lifting upward on the out-
board side of the seatback.

5. Remove the seatback from the vehicle
through the rear compartment lift window.

To install:
1. Install the seatback into the vehicle

through the rear compartment lift window.
2. Install the seat studs into the outer pivot

supports.
3. Install the seatback lock to the striker.

Torque the nuts to 20 ft. Ibs. (27 Nm).
4. Install the seat cushion and shoulder

strap guide.

Power Seat Motor
REMOVAL AND INSTALLATION

1. Remove the front seat assembly and
place upside down on a clean protected surface.

2. Disconnect the motor feed wires from
the motors.

3. Remove the nut securing the front of the
motor support bracket to the inboard adjuster
and withdraw the assembly from the adjuster
and the gearnut drives.

1.' Seat adjuster 5. Seat cushion
assembly 6. Wire harness

2. Attaching screw connector to
3. Three motor direct seat switch

drive 7. Adjuster-to-seat
4. Wiring harness spacer

connector

Six-way power seat components
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4. Disconnect the drive cables from the
motors and complete removal of the support
bracket with the motor attached.

5. Grind off the peened over end(s) of the
grommet assembly securing the motor to the
support and separate the motor(s) as required

BODY 379

motor support bracket and secure the motor to
the grommet using ¥,, in. rivet.

3. Install the support bracket with the
motor attached and connect the drive cables to
the motors.

4. Install the support bracket nuts securingfrom the support.
To install:
1. Before installation, drill out the top end

of the grommet assembly using a ¥ in. drill.
2. Install the grommet assembly to the

the front of the motor support bracket to the
inboard adjuster.

5. Connect the motor feed wires to the
motors.

6. Install the front seat assembly.

How to Remove Stains from Fabric Interior
For best results,spots and stains should be removed as soon as possible. Never use gasoline, lacquer thinner, acetone,
nail polish remover or bleach. Use a 3’ x 3” piece of cheesecloth. Squeeze most of the liquid from the fabric and wipe
the stained fabric from the outside of the stain toward the center with a lifting motion. Tum the cheesecloth as soon as
one side becomes soiled. When using water to remove a stain, be sure to wash the entire section after the spot has
been removed to avoid water stains. Encrusted spots can be broken up with a dull knife and vacuumed before removing
the stain.

Type of Stain How to Remove it

Surface spots Brush the spots out with a small hand brush or use a commercial
preparation such as K2R to lift the stain.

Mildew Clean around the mildew with warm suds. Rinse in cold water and
soak the mildew area in a solution of 1 part table salt and 2 parts
water. Wash with upholstery cleaner.

Water stains Water stains in fabric materials can be removed with a solution made
from 1 cup of table salt dissolved in 1 quart of water. Vigorously
scrub the solution into the stain and nnse with clear water.

Water stains in nylon or other synthetic fabrics should be removed
with a commercial type spot remover.

Chewing gum, tar, crayons, shoe
polish (greasy stains)

Do not use a cleaner that will soften gum or tar. Harden the deposit
with an ice cube and scrape away as much as possible with a dull
knife. Moisten the remainder with cleaning fluid and scrub clean.

Ice cream, candy Most candy has a sugar base and can be removed with a cloth wrung
out in warm water. Oily candy, after cleaning with warm water,
should be cleaned with upholstery cleaner. Rinse with warm water
and clean the remainder with cleaning fluid.

Wine, alcohol, egg, milk, soft drink
(non-greasy stains)

Do not use soap. Scrub the stain with a cloth wrung out in warm
water. Remove the remainder with cleaning fluid.

Grease, oil, lipstick, butter and
related stains

Use a spot remover to avoid leaving a ring. Work from the outisde of
the stain to the center and dry with a clean cloth when the spot is
gone.

Headliners (cloth) Mix a solution of warm water and foam upholstery cleaner to give
thick suds. Use only foam—liquid may streak or spot. Clean the en-
tire headliner in one operation using a circular motion with a natural
sponge.

Headliner (vinyl) Use a vinyl cleaner with a sponge and wipe clean with a dry cloth.

Seats and door panels Mix 1 pint upholstery cleaner in 1 gallon of water. Do not soak the
fabric around the buttons.

Leather or vinyl fabric Use a multi-purpose cleaner full strength and a stiff brush. Let stand 2
minutes and scrub thoroughly. Wipe with a clean, soft rag.

Nylon or synthetic fabrics For normal stains, use the same procedures you would for washing
cloth upholstery. If the fabric is extremely dirty, use a multi-purpose
cleaner full strength with a stiff scrub brush. Scrub thoroughly in ali
directions and wipe with a cotton towel or soft rag.

FEL 5



Mechanic’s Data

General Conversion Table
Multiply By To Convert To Multiply By Te Convert 1}

LENGTH AREA
2.54 Inches Centimeters .3937 8.45 Square inches Square cms. 155

25.4 Inches Millimeters 03937 .836 Square yds. Square meters 1.196
30.48 Feet  Centimeters 0328  FORCE

304 Feet Meters 3.28
914 Yards Meters 1.094 4.448 Pounds Newtons 225

1.609 Miles Kilometers 621 138 Ft. Ibs. Kilogram/meters 7.23
1.356 Ft. lbs. Newton-meters 737

VOLUME A113 In. lbs. Newton-meters 8.844
473 Pints Liters 2.11
046 Quarts Liters 1.06 PRESSURE

3.785 Gallons Liters .264 .068 Psi Atmospheres 14.7
.164 Cubic inches Liters 61.02 8.89 Psi Kilopascals 145

16.39 Cubic inches Cubic cms. 061
2832 Cubic feet Liters 0353 OTHER

MASS (Weight) 1.104 Horsepower (DIN) Horsepower (SAE) .9861
.748 Horsepower (SAE) Kilowatts (KW) 1.34

28.35 Ounces Grams 035 1.609 Mph Km/h 621
4536 Pounds Killograms 2.20 .425 Mpg Km/L 2.35

- To obtain From Multiply by - Ta abtain From Multiply by

Tap Drill Sizes
National National National

Coarse or 14.5.8. Coarse or U.S.S. Fine or S.A.E.
Screw & Threads Per inch Use Drill Screw & Threads Per inch Use Dril Screw & Threads Per inch Use DrillTap Size Number Tap Size Number Tap Size Number

No. 5 . . . . . . . . 40 . . . . . 39 1 a . . .  8 oo  Tis No.12  . . . . . . 28 . .15
No. 6 . . . . . . . . 32 . . . . . 36 1M . . . . . . . .  7 . . .  %3Ygy Ya oo . . . 28 . . 3
No. 8 . . . . . . . . 32 . . . . . 29 a . . . . . . .  7 17ea ¢6 . . . . . . 24 . .  1
No.10 . . . . . . . .24 . . . . . 25 We . . . . . . . .  8 ...11 Ya . . . . . . 28 ..Q
No.12 . . . . . . . . 24 . . . . . 17 The . . . . . . 20 ..W

Yauron . .20 . . . . .  8 National fo o. . . . . . 20 . .  29,S16 . . . . .18 . . . . . .F Fine or S.A.E. %e . . . . . . 18 .. 2g,
i g  [RR  18  Pesan 8/1e Screw & Threads  Per Inch Use Drill 5 . . . . . . 18  . 37/84he . . . . . 14 . . . . . . u Tap Size Number Ya . . . . . . 16 .. 16Ya . . . . . .18 . . . . . . . 27g Ts . . . . . . 14 | .  136
ea  . . . . . 12 . . . . . . . 364 No. 5 . . . . . . . 44 . . . 37 1% . . . . . . 12 . .  19a
Ss . . . . . . 11 . . . . . . . 17/32 No. 8 . . . . . . . . 40 . . . . . 33 Ma . . . . . . 12 . .  11Ya . . . . . .10 . . . . . . .213  No. 8 . . . . . . . .36 . . . . .29 12 . . . . . .12 .. 127g
. . . . . .  9 . . . . . . . 49fg4 No.10 . . . . . . . . 32 . . . . . 21
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Drill Sizes In Decimal Equivalents
Dec- Dec Oo Wire

3 & Dec- Lot:
bch mal Wie mm [dmch imal Win mm | loch imal Letter mm | keh imal ter mm | lach pant ma

Ves .0156 39 0730 49 1614 4.1 2n7 6.9 4331 11.0
0187 4 0748 19 .1654 4.2 2720 | The 4375 11.11
0160 78 0760 48 1660 19 2756 7.0 4528 115
0185 42 0768 1.95 1673 4.25 2770 J Bj, 4531 1151
0173 44 | Ses 0781 1.98 1693 43 2795 79 | "  .4688 11.900177 45 0785 47 1695 18 2810 K 4724 120
0180 77 0787 20 | es 1719 4368 | .2812 7.14 | 3s  4844 1230
0181 46 .0807 205 1730 17 2835 7.2 4921 125.
.0189 A8 0810 46 1732 4.4 2854 725% 5000 12.70
0197 5 0820 45 A770 16 2874 7.3 5118 13.0
0200 76 0827 21 A772 45 2900 Bley 5156 13.09
0210 75 0846 2.15 1800 15 2913 74 | i  5312 13.49
0217 55 0860 44 1811 46 2950 M 5315 135
0225 74 .0866 22 | 1820 14 2953 75 |%/e .5469 13.89
0236 6 08868 2.25 1850 13 We, 2969 7.54 5512 14.0
0240 73 0890 43 .1850 47 2902 76 |%e 5625 14.28
0250 72 .0906 23 1870 4.75 3020 N 5709 145
0256 65 0925 235] Ye .1875 4.76 3031 7.7 | Ys  5781 14.68
0260 71 0935 42 1890 438 3051 7.75 5906 15.0
0276 7 |¥2 .0938 2.38 1890 12 3071 78 | ;  5938 15.08
0280 70 .0945 24 1910 11 3110 79 | e  6094 1547
0292 69 0960 41 1920 48 |%e 3125 7.93 8102 155
0295 75 0965 2.45 1935 10 3150 80 [%  .6250 15.87
0310 68 0980 40 1960 9 3160 O 6299 16.0:

Ya 0312 79 .0981 25 .1969 5.0 3189 81 (4s 8406 16.27
0315 8 0995 39 1980 8 3228 8.2 8496 16.5
0320 67 1015 38 2008 5.1 3230 P Yj, 6562 16.66
0330 66 1024 26 2010 7 3248 8.25 6693 17.0
.0335 85 1040 37 es 2031 5.16 3268 8.3 | “ed 6719 17.06
0350 65 1063 27 2040 6 2g, 3281 8.33 | he  6875 17.46
0354 9 .1085 36 .2047 52 3307 8.4 6890 17.5
0360 64 .1083 275 2056 5 3320 Q “jes 7031 17.85
.0370 63 jes 1094 277 2067 5.25 3346 8.5 7087 18.0
0374 95 1100 35 .2087 53 .3386 86 [22 .7188 18.25
0380 62 1102 28 2000 4 3390 R 7283 185,
0390 &1 1110 34 2126 54 3425 8.7 | 47a 7344 18.65
.0394 1.0 1130 33 2130 3 Ms .3438 8.73 7480 19.0,
0400 860 1142 29 2165 5.5 3445 875 (% 7500 19.05
0410 59 1160 32 Tm 2188 5.55 3465 88 | e  7656 19.44
0413 1.05 1181 3.0 2208 5.6 3480 S 7677 195,
0420 58 1200 31 2210 2 3504 89 |#/ .7812 19.84
0430 57 1220 31 2244 5.7 3543 9.0 7874 20.0"
0433 11 |% .1250 3.17 2264 5.75 3580 T Ses .7969 20.24
.0453 1.18 1260 32 2280 1 3583 9.1 8071 20.5

0485 56 1280 3.25 2283 58 | Pe .3504 9.12 | 6 8125 20.63
Yea 0469 1.19 1285 30 2323 5.9 3622 9.2 8268 21.0

0472 1.2 1299 3.3 2340 A 3642 925 [5% .8281 21.03
0492 1.25 1339 34 | 15, 2344 5.95 3661 93 [Zh 8438 2143
0512 13 1360 29 2362 6.0 3680 U 8465 215°
0520 55 1378 as 2380 B 3701 94 [Slee 8594 21.83
0531 1.35 1405 28 2402 6.1 3740 9.5 8661 220°
0550 54 Yes .1408 3.57 2420 C % 3750 952 |% 8750 22.22
.0551 14 1417 36 2441 6.2 3770 V 8858 225°
0571 1.45 1440 27 2480 D 3780 96 | e  .8906 2262
.0591 15 .1457 37 2461 6.25 3819 9.7 9055 23.0
0595 53 1470 26 2480 6.3 3839 9.75 | #¥/  .9062 23.01
0610 1.55 1476 875% 2500 E 6.35 .3858 88 |®e 9219 23.41

he .0625 1.59 1495 25 2520 6.  3860 W 9252 235
.0830 16 1496 38 2559 65 .3898 9.9 |'She .9375 2381
0635 52 1520 24 2570 F 25g, 3908 9.92 9449 240

.0850 1.65 1535 3.9 .2598 6.6 3937 10.0 | es .9531 24.2
0669 17 1540 23 2610 G 3970 X 9646 24.5
0670 51 S32 1562 3.96 2638 8.7 4040 Y j e  9688 24.6
.0689 1.76 1570 22 Yea .2656 6.74 | 122.4062 10.31 9843 25.0
0700 50 1575 4.0 2657 8.75 4130 Z f g ,  9844 25.0
0709 18 1590 21 2660 H 4134 105 [1 1.0000 254

1.85 1610 20 2877 68 | V i  4219 10.710728
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AIR/FUEL RATIO: The ratio of air to gaso-
line by weight in the fuel mixture drawn into
the engine.

AIR INJECTION: One method of reducing
harmful exhaust emissions by injecting air into
each of the exhaust ports of an engine. The
fresh air entering the hot exhaust manifold
causes any remaining fuel to be burned before
it can exit the tailpipe.

ALTERNATOR: A device used for converting
mechanical energy into electrical energy.

AMMETER: An instrument, calibrated in am-
peres, used to measure the flow of an electrical
current in a circuit. Ammeters are always con-
nected in series with the circuit being tested.

AMPERE: The rate of flow of electrical cur-
rent present when one volt of electrical pres-
sure is applied against one ohm of electrical re-
sistance.

ANALOG COMPUTER: Any microprocessor
that uses similar (analogous) electrical signals
to make its calculations.

ARMATURE: A laminated, soft iron core
wrapped by a wire that converts electrical
energy to mechanical energy as in a motor or
relay. When rotated in a magnetic field, it
changes mechanical energy into electrical
energy as in a generator.

ATMOSPHERIC PRESSURE: The pressure
on the Earth’s surface caused by the weight of
the air in the atmosphere. At sea level, this pres-
sure is 14.7 psi at 32°F (101 kPa at 0°C).

ATOMIZATION: The breaking down of a
liquid into a fine mist that can be suspended in
air.

AXIAL PLAY: Movement parallel to a shaft or
bearing bore.

- BACKFIRE: The sudden combustion of gases
“in the intake or exhaust system that results in
a loud explosion.

BACKLASH: The clearance or play between
two parts, such as meshed gears.

BACKPRESSURE: Restrictions in the .ex-
haust system that slow the exit of exhaust
gases from the combustion chamber.

BAKELITE: A heat resistant, plastic insulator
material commonly used in printed circuit
boards and transistorized components.

BALL BEARING: A bearing made up of hard-
ened inner and outer races between which hard-
ened steel balls roll.

BALLAST RESISTOR: A resistor in the pri-
mary ignition circuit that lowers voltage after
the engine is started to reduce wear on ignition
components.

BEARING: A friction reducing, supportive
~ device usually located between a stationary
part and a moving part.

BIMETAL TEMPERATURE SENSOR: Any
sensor or switch made of two dissimilar types
of metal that bend when heated or cooled due
to the different expansion rates of the alloys.
These types of sensors usually function as an
on/off switch.

BLOWBY: Combustion gases, composed of
water vapor and unburned fuel, that leak past
the piston rings into the crankcase during
normal engine operation. These gases are re-
moved by the PCV system to prevent the
buildup of harmful acids in the crankcase.

BRAKE PAD: A brake shoe and lining assem-
bly used with disc brakes.

BRAKE SHOE: The backing for the brake
lining. The term is, however, usually applied
t o  the assembly of the brake backing and

ng.

BUSHING: A liner, usually removable, for a
bearing; an anti-friction liner used in place of a
bearing.

BYPASS: System used to bypass ballast resis-
tor during engine cranking to increase voltage
supplied to the coil.

CALIPER: A hydraulically activated device in
a disc brake system, which is mounted strad-
dling the brake rotor (disc). The caliper con-
tains at least one piston and two brake pads.
Hydraulic pressure on the piston(s) forces the
pads against the rotor.

CAMSHAFT: A shaft in the engine on which
are the lobes (cams) which operate the valves.
The camshaft is driven by the crankshaft, via a
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belt, chain or gears, at one half the crankshaft
speed.

CAPACITOR: A device which stores an elec-
trical charge.

CARBON MONOXIDE (CO): A colorless,
odorless gas given off as a normal byproduct of
combustion. It is poisonous and extremely dan-
gerous in confined areas, building up slowly to
toxic levels without warning if adequate venti-
lation is not available.

CARBURETOR: A device, usually mounted
on the intake manifold of an engine, which
mixes the air and fuel in the proper proportion
to allow even combustion.

CATALYTIC CONVERTER: A device in-
stalled in the exhaust system, like a muffler,
that converts harmful byproducts of combus-
tion into carbon dioxide and water vapor by
means of a heat-producing chemical reaction.

CENTRIFUGAL ADVANCE: A mechanical
method of advancing the spark timing by using
fly weights in the distributor that react to cen-
trifugal force generated by the distributor shaft
rotation.

CHECK VALVE: Any one-way valve installed
to permit the flow of air, fuel or vacuum in one
direction only.

CHOKE: A device, usually a movable valve,
placed in the intake path of a carburetor to re-
strict the flow of air.

CIRCUIT: Any unbroken path through which
an electrical current can flow. Also used to de-
scribe fuel flow in some instances.

CIRCUIT BREAKER: A switch which pro-
tects an electrical circuit from overload by open-
ing the circuit when the current flow exceeds a
predetermined level. Some circuit breakers
must be reset manually, while most reset auto-
matically

COIL (IGNITION): A transformer in the igni-
tion circuit which steps up the voltage provided
to the spark plugs.

COMBINATION MANIFOLD: An assembly
which includes both the intake and exhaust
manifolds in one casting.

COMBINATION VALVE: A device used in
some fuel systems that routes fuel vapors to a
charcoal storage canister instead of venting

GLOSSARY 383

them into the atmosphere. The valve relieves
fuel tank pressure and allows fresh air into the
tank as the fuel level drops to prevent a vapor
lock situation.

COMPRESSION RATIO: The comparison of
the total volume of the cylinder and combus-
tion chamber with the piston at BDC and the
piston at TDC.

CONDENSER: 1. An electrical device which
acts to store an electrical charge, preventing volt-
age surges.
2. A radiator-like device in the air condition-

ing system in which refrigerant gas condenses
into a liquid, giving off heat.

CONDUCTOR: Any material through which
an electrical current can be transmitted easily.

CONTINUITY: Continuous or complete cir-
cuit. Can be checked with an ohmmeter.

COUNTERSHAFT: An intermediate shaft
which is rotated by a mainshaft and transmits,
in turn, that rotation to a working part.

CRANKCASE: The lower part of an engine in
which the crankshaft and related parts
operate.

CRANKSHAFT: The main driving shaft of an
engine which receives reciprocating motion
from the pistons and converts it to rotary
motion.

CYLINDER: In an engine, the round hole in
the engine block in which the piston(s) ride.

CYLINDER BLOCK: The main structural
member of an engine in which is found the cyl-
inders, crankshaft and other principal parts.

CYLINDER HEAD: The detachable portion
of the engine, fastened, usually, to the top of
the cylinder block, containing all or most of the
combustion chambers. On overhead valve en-
gines, it contains the valves and their operating
parts. On overhead cam engines, it contains the
camshaft as well.

DEAD CENTER: The extreme top or bottom
of the piston stroke.

DETONATION: An unwanted explosion of
the air/fuel mixture in the combustion cham-
ber caused by excess heat and compression, ad-
vanced timing, or an overly lean mixture. Also
referred to as “ping”.
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DIAPHRAGM: A thin, flexible wall separat-
ing two cavities, such as in a vacuum advance
unit.

DIESELING: A condition in which hot spots
in the combustion chamber cause the engine to
run on after the key is turned off.

DIFFERENTIAL: A geared assembly which
allows the transmission of motion between
drive axles, giving one axle the ability to turn
faster than the other.

DIODE: An electrical device that will allow cur-
rent to flow in one direction only.

DISC BRAKE: A hydraulic braking assembly
consisting of a brake disc, or rotor, mounted on
an axle, and a caliper assembly containing, usu-
ally two brake pads which are activated by hy-
draulic pressure. The pads are forced against
the sides of the disc, creating friction which
slows the vehicle.

DISTRIBUTOR: A mechanically driven
device on an engine which is responsible for elec-
trically firing the spark plug at a predeter-
mined point of the piston stroke.

DOWEL PIN: A pin, inserted in mating holes
in two different parts allowing those parts to
maintain a fixed relationship.

DRUM BRAKE: A braking system which con-
sists of two brake shoes and one or two wheel
cylinders, mounted on a fixed backing plate,
and a brake drum, mounted on an axle, which
revolves around the assembly. Hydraulic action
applied to the wheel cylinders forces the shoes
outward against the drum, creating friction,
slowing the vehicle.

DWELL: The rate, measured in degrees of
shaft rotation, at which an electrical circuit
cycles on and off.

ELECTRONIC CONTROL UNIT (ECU): Ig-
nition module, amplifier or igniter. See Module
for definition.

ELECTRONIC IGNITION: A system in
which the timing and firing of the spark plugs
is controlled by an electronic control unit, usu-
ally called a module. These systems have no
points or condenser.

ENDPLAY: The measured amount of axial
~ movement in a shaft.

ENGINE: A device that converts heat into me- :
chanical energy.

EXHAUST MANIFOLD: A set of cast pas-
sages or pipes which conduct exhaust gases
from the engine.

FEELER GAUGE: A blade, usually metal, of
precisely predetermined thickness, used to meas-
ure the clearance between two parts. These
blades usually are availablein  sets of assorted
thicknesses.

F-HEAD: An engine configuration in which
the intake valves are in the cylinder head, while
the camshaft and exhaust valves are locatedin

the cylinder block. The camshaft operates the
intake valves via lifters and pushrods, while it
operates the exhaust valves directly.

FIRING ORDER: The order in which combus-
tion occurs in the cylinders of an engine. Also
the order in which spark is distributed to the
plugs by the distributor.

FLATHEAD: An engine configuration in
which the camshaft and all the valves are lo-
cated in the cylinder block.

FLOODING: The presence of too much fuel in
the intake manifold and combustion chamber
which prevents the air/fuel mixture from
firing, thereby causing a no-start situation.

FLYWHEEL: A disc shaped part bolted to the
rear end of the crankshaft. Around the outer
perimeter is affixed the ring gear. The starter
drive engages the ring gear, turning the fly-
wheel, which rotates the crankshaft, imparting
the initial starting motion to the engine.

FOOT POUND (ft.lb. or sometimes, ft.
Ibs.): The amount of energy or work needed to
raise an item weighing one pound, a distance of
one foot.

FUSE: A protective devicein  a circuit which
prevents circuit overload by breaking the cir-
cuit when a specific amperage is present. The
deviceis constructed around a strip or wire of
a lower amperage rating than the circuit it is
designed to protect. When an amperage higher
than that stamped on the fuseis presentin  the
circuit, the strip or wire melts, opening the cir-
cuit.

GEAR RATIO: The ratio between the number
of teeth on meshing gears.
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GENERATOR: A device which converts me-
chanical energy into electrical energy.

HEAT RANGE: The measure of a spark plug’s
ability to dissipate heat from its firing end. The
higher the heat range, the hotter the plug fires.

HUB: The center part of a wheel or gear.

HYDROCARBON (HC): Any chemical com-
pound made up of hydrogen and carbon. A
major pollutant formed by the engine as a bypro-
duct of combustion.

HYDROMETER: An instrument used to meas-
ure the specific gravity of a solution.

INCH POUND (in.]b. or sometimes, in.
Ibs.): One twelfth of a foot pound.

INDUCTION: A means of transferring electri-
cal energy in the form of a magnetic field. Prin-
ciple used in the ignition coil to increase volt-
age.

INJECTION PUMP: A device, usually me-
chanically operated, which meters and delivers
fuel under pressure to the fuel injector.

INJECTOR: A device which receives metered
fuel under relatively low pressure and is acti-
vated to inject the fuel into the engine under
relatively high pressure at a predetermined
time.

INPUT SHAFT: The shaft to which torque is
applied, usually carrying the driving gear or
gears.

INTAKE MANIFOLD: A casting of passages
or pipes used to conduct air or a fuel/air mix-
ture to the cylinders.

JOURNAL: The bearing surface within which
a shaft operates.

KEY: A small block usually fitted in a notch
between a shaft and a hub to prevent slippage
of the two parts.

MANIFOLD: A casting of passages or set of
pipes which connect the cylinders to an inlet or
outlet source.

MANIFOLD VACUUM: Low pressure in an
engine intake manifold formed just below the
throttle plates. Manifold vacuum is highest at
idle and drops under acceleration
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MASTER CYLINDER: The primary fluid pres-
surizing device in a hydraulic system. In auto-
motive use, it is found in brake and hydraulic
clutch systems and is pedal activated, either di-
rectly or, in a power brake system, through the
power booster.

MODULE: Electronic control unit, amplifier
or igniter of solid state or integrated design
which controls the current flow in the ignition
primary circuit based on input from the pick-
up coil. When the module opens the primary cir-
cuit, the high secondary voltage is induced in
the coil.

NEEDLE BEARING: A bearing which con-
sists of a number (usually a large number) of
long, thin rollers.

OHM:(2) The unit used to measure the resis-
tance of conductor to electrical flow. One ohm
is the amount of resistance that limits current
flow to one ampere in a circuit with one volt of
pressure,

OHMMETER: An instrument used for meas-
uring the resistance, in ohms, in an electrical
circuit.

OUTPUT SHAFT: The shaft which transmits
torque from a device, such as a transmission.

OVERDRIVE: A gear assembly which pro-
duces more shaft revolutions than that trans-
mitted to it.

OVERHEAD CAMSHAFT (OHC): An
engine configuration in which the camshaft is
mounted on top of the cylinder head and oper-
ates the valves either directly or by means of
rocker arms.

OVERHEAD VALVE (OHV): An engine con-
figuration in which all of the valves are located
in the cylinder head and the camshaft is located
in the cylinder block. The camshaft operates
the valves via lifters and pushrods.

OXIDES OF NITROGEN (NOx): Chemical
compounds of nitrogen produced as a bypro-
duct of combustion. They combine with hydro-
carbons to produce smog.

OXYGEN SENSOR: Used with the feedback
system to sense the presence of oxygen in the
exhaust gas and signal the computer which can
reference the voltage signal to an air/fuel ratio.

PINION: The smaller of two meshing gears.
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PISTON RING: An open ended ring which
fits into a groove on the outer diameter of the
piston. Its chief function is to form a seal be-
tween the piston and cylinder wall. Most auto-
motive pistons have three rings: two for com-
pression sealing; one for oil sealing.

PRELOAD: A predetermined load placed on a
bearing during assembly or by adjustment.

PRIMARY CIRCUIT: Is the low voltage side
of the ignition system which consists of the ig-
nition switch, ballast resistor or resistance
wire, bypass, coil, electronic control unit and
pick-up coil as well as the connecting wires and
harnesses.

PRESS FIT: The mating of two parts under
pressure, due to the inner diameter of one
being smaller than the outer diameter of the
other, or vice versa; an interference fit.

RACE: The surface on the inner or outer ring
of a bearing on which the balls, needles or roll-
ers move.

REGULATOR: A device which maintains the
amperage and/or voltage levels of a circuit at pre-
determined values.

RELAY: A switch which automatically opens
and/or closes a circuit.

RESISTANCE: The opposition to the flow of
current through a circuit or electrical device,
and is measured in ohms. Resistance is equal to
the voltage divided by the amperage.

RESISTOR: A device, usually made of wire,
which offers a preset amount of resistance in
an electrical circuit.

RING GEAR: The name given to a ring-
shaped gear attached to a differential case,or af-
fixed to a flywheel or as part a planetary gear
set.

ROLLER BEARING: A bearing made up of
hardened inner and outer races between which
hardened steel rollers move.

ROTOR: 1. The disc-shaped part of a disc
brake assembly, upon which the brake pads
bear; also called, brake disc.

..2. The device mounted atop the distributor
shaft, which passes current to the distributor
cap tower contacts.

SECONDARY CIRCUIT: The high voltage
gide of the ignition system, usually above

20,000 volts. The secondary includes the igni-
tion coil, coil wire, distributor cap and rotor, - ;

spark plug wires and spark plugs.

SENDING UNIT: A mechanical, electrical, hy-
draulic or electromagnetic device which trans-
mits information to a gauge.

SENSOR: Any device designed to measure
engine operating conditions or ambient pres-
sures and temperatures. Usually electronic in
nature and designed to send a voltage signal to
an on-board computer, some sensors may oper-
ate as a simple on/off switch or they may pro-
vide a variable voltage signal (like a potentiom-
eter). as conditions or measured parameters
change.

SHIM: Spacers of precise, predetermined thick-
ness used between parts to establish a proper
working relationship.

SLAVE CYLINDER: In automotive use, a
device in the hydraulic clutch system which is
activated by hydraulic force, disengaging the
clutch.

SOLENOID: A coil used to produce a mag-
netic field, the effect of which is to produce
work.

SPARK PLUG: A device screwed into the com-
bustion chamber of a spark ignition engine.
The basic construction is a conductive core
inside of a ceramic insulator, mounted in an
outer conductive base. An electrical charge
from the spark plug wire travels along the con-
ductive core and jumps a preset air gap to a
grounding point or points at the end of the con-
ductive base. The resultant spark ignites the
fuel/air mixture in the combustion chamber.

SPLINES: Ridges machined or cast onto the
outer diameter of a shaft or inner diameter of
a bore to enable parts to mate without rotation.

TACHOMETER: A device used to measure
the rotary speed of an engine, shaft, gear, etc.,
usually in rotations per minute.

THERMOSTAT: A valve, located in the cool-
ing system of an engine, which is closed when
cold and opens gradually in response to engine
heating, controlling the temperature of the cool-
ant and rate of coolant flow.

TOP DEAD CENTER (TDC): The point at
which the piston reaches the top of its travel on
the compression stroke.



1

TORQUE: The twisting force applied to an
object.

TORQUE CONVERTER: A turbine used to
transmit power from a driving member to a
driven member via hydraulic action, providing
changes in drive ratio and torque. In automo-
tive use, it links the driveplate at the rear of the
engine to the automatic transmission.

TRANSDUCER: A device used to change a
force into an electrical signal.

TRANSISTOR: A semi-conductor component
which can be actuated by a small voltage to per-
form an electrical switching function.

TUNE-UP: A regular maintenance function,
usually associated with the replacement and ad-
justment of parts and components in the elec-
trical and fuel systems of a vehicle for the pur-
pose of attaining optimum performance.

TURBOCHARGER: An exhaust driven pump
which compresses intake air and forces it into
the combustion chambers at higher than atmos-
pheric pressures. The increased air pressure
allows more fuel to be burned and results in in-
creased horsepower being produced.
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VACUUM ADVANCE: A device which ad-
vances the ignition timing in response to in-
creased engine vacuum.

VACUUM GAUGE: An instrument used to
measure the presence of vacuum in a chamber.

VALVE: A device which control the pressure,
direction of flow or rate of flow of a liquid or
gas.

VALVE CLEARANCE: The measured gap be-
tween the end of the valve stem and the rocker
arm, cam lobe or follower that activates the
valve.

VISCOSITY: The rating of a liquid’s internal
resistance to flow.

VOLTMETER: An instrument used for meas-
uring electrical force in units called volts. Volt-
meters are always connected parallel with the
circuit being tested.

WHEEL CYLINDER: Found in the automo-
tive drum brake assembly, it is a device, actu-
ated by hydraulic pressure, which, through in-
ternal pistons, pushes the brake shoes outward
against the drums.
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A: Ampere

AC: Alternating current

A/C: Air conditioning

A-h: Amper hour

AT: Automatic transmission

ATDC: After top dead center

pA: Microampere

bbl: Barrel |

BDC: Bottom dead center

bhp: Brake horsepower

BTDC: Before top dead center

BTU: British thermal unit

C: Celsius (Centigrade)

CCA: Cold cranking amps

cd: Candela 
|

cm?: Square centimeter

cm3, cc: Cubic centimeter

CO: Carbon monoxide

CO,: Carbon dioxide |

cu.in.,in3: Cubic inch

CV: Constant velocity

Cyl: Cylinder

DC: Direct current

ECM: Electronic control  module

EFE: Early fuel evaporation

EFI: Electronic fuel injection

EGR: Exhaust gas recirculation

Exh.: Exhaust |

F: Farenheit

F: Farad

pF: Picofarad

pF: Microfarad

FI: Fuel injection

ft.lb., ft. Ib., ft. Ibs.: foot pound(s)

gal: Gallon

g: Gram

HC: Hydrocarbon

HEI: High energy ignition

HO: High output

hp: Horsepower

Hyd: Hydraulic

Hz: Hertz

ID: Inside diameter

in.lb; in. Ibs.; in. lbs.: inch pound(s)

Int: Intake |

K: Kelvin

kg: Kilogram

kHz: Kilohertz

km: Kilometer

km/h: Kilometers per hour
kQ: Kilohm

kPa: Kilopascal

kV: Kilovolt

kW: Kilowatt

I: Liter

Vs: Liters per second

m: Meter

mA: Milliampere

5
.
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mg:Milligram
mHz: Megahertz
mm:Millimeter

mm?: Square millimeter
m3: Cubic meter

MQ: Megohm

m/s: Meters per second

MT: Manual transmission

mV: Millivolt

pm: Micrometer

N: Newton

N-m: Newton meter

NOx: Nitrous oxide

OD: Outside diameter

OHC: Over head camshaft

OHV: Over head valve

0: Ohm
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psi: Pounds per square inch

pts: Pints

qts: Quarts

rpm: Rotations per minute

rps: Rotations per second

R-12: refrigerant gas (Freon)

SAE: Society of Automotive Engineers

SO,: Sulfur dioxide

T: Ton

t: Megagram

TBI: Throttle Body Injection

TPS: Throttle Position Sensor

V: 1. Volt; 2. Venturi

nV: Microvolt

W: Watt

co: Infinity

«t Less than

»: Greater than
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A
Abbreviations and Symbols, 388
Air Bag, 329
Air cleaner, 8,149
Air conditioning, 23

Blower, 243
Charging, 29
Compressor, 106
Condenser, 25, 109
Control panel, 247
Discharging, 27
Evacuating, 27
Evaporator, 297
Gauge sets, 25
General service, 23
Inspection, 26
Leak testing, 29
Oil, 29
Operation, 23
Preventive maintenance, 23
Safety precautions, 26
Sight glass check, 26
System tests, 27
Troubleshooting, 28

+ "Air pump, 150
Alternator

Alternator precautions, 74
Operation, 73
Removal and I taltagion, 74
Specifications, 73
Troubleshooting, 75, 76"

Alignment,wheel
Camber, 314
Caster, 315
Toe, 315

Ammeter, 238
Antenna, 371
Antifreeze, 20, 40
Automatic transmission

Adjustments, 293
Application chart, 291
Auxiliary oil cooler, 45
Back-up light switch, 296
Filter change, 38, 291
Fluid change, 38, 291
Linkage adjustments, 294
Neutral safety switch, 296
Operation, 289
Pan removal, 291
Removal and installation, 297
Troubleshooting, 292

Axle 301

Back-up light switch
Automatic transmission, 296
Manual transmission, 270

Ball joints
Inspection, 308
Removal and installation, 308

Battery
Fluid level and maintenance, 14, 70
Jump starting, 45
Removal and installation, 75

Bearings
Axle, 302, 314

Differential, 302
‘Engine, 124, 127, 134
Wheel, 314

Belts, 16
Blower motor, 243
Brakes

Bleeding, 349
Brake light switch, 345
Combination valve, 346
Disc brakes (Front)

Caliper, 351
Description, 340
Operating principals, 340, 349
Pads, 349
Rotor (Disc), 355

Disc brakes (Rear)
Caliper, 360
Operating principals, 340
Pads, 358
Rotor (Disc), 363

Drum brakes (Rear)
Adjustment, 356
Drum, 356
Operating principals, 340, 345
Shoes, 356
Wheel cylinder, 358

Fluid level, 41
Hoses and lines, 348
Master cylinder, 345
Operation, 339
Parking brake

Adjustment, 365
Removal and installation, 363

Power booster
Operating principles, 341
Removal and installation, 346

Proportioning valve, 347
Specifications, 365
Troubleshooting, 342

Bulbs, 255
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Bumpers, 368

Cc
Calipers

Overhaul, 352, 361
Removal and installation, 351, 360

Camber, 314
Camshaft and bearings

Service, 124
Specifications, 94

Camshaft sensor, 61
Capacities Chart, 48
Carburetor

Adjustments, 64, 162, 192, 205, 219
Overhaul, 194
Removal and Installation, 198 -

Specifications, 203, 211
Care of special wheels, 33
Caster, 315
Catalytic converter,143, 165
Center link, 335
Charging system, 71
Chassis electrical system

Circuit protection, 259
Heater and air conditioning, 243
Instrument panel, 253
Troubleshooting, 80, 322, 363
Windshield wipers, 249

Chassis lubrication, 41
Choke, 64, 219 :

Circuit breakers, 259
Circuit protection, 258
Clock, 255
Clutch

Adjustment, 287
Hydraulic system bleeding, 289
Master cylinder, 289
Operation, 285
Removal and installation, 287
Slave cylinder, 289
Troubleshooting, 287

Coil (ignition), 60
Combination switch, 347
Compression testing, 89
Compressor

Removal and installation, 106
Computer Command Control (CCC), 160
Condenser

Air conditioning, 25, 109
Connecting rods and bearings

Service, 127
Specifications, 92

Console, 254
Control arm

Lower, 311, 318
Upper, 319

Cooling system, 20, 40 .
Crankcase ventilation valve, 12, 145
Crankshaft

Service, 132 ”

INDEX

Specifications, 92
CrossFire Injection (CFI), 216
Crankshaft sensor, 61
Cylinder head, 113
Cylinders

Inspection, 127
Reboring, 127
Refinishing, 127

D
~ Disc brakes, 340, 345

Distributor
Removal and installation, 56

Door glass, 373
Door locks, 373
Doors

Glass, 373
Locks, 373
Removal and installation, 366
Striker plate, 366

Door trim panel, 371
Drive axle

Axle shaft, 302
Axle shaft bearing, 302
Fluid recommendations, 40
Identification, 301
Lubricant level, 40
Operation, 301
Pinion oil seal, 303
Ratios, 302 |

Removal and installation, 304
Troubleshooting, 298

Driveshaft, 298
Drive Train, 267

~ Drum brakes, 356

EGR valve, 156-160
Electrical

Chassis
Battery, 14, 70
Bulbs, 255
Circuit breakers, 259
Fuses, 259
Fusible links, 258
Heater and air conditioning, 243
Jump starting, 45
Spark plug wires, 54

Engine
Alternator, 73
Coil, 60
Distributor, 56
Electronic engine controls, 55
Ignition module, 60

391
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ALDL, 167
Catalytic Converter, 143
Choke Heat By-pass Valve, 149
EFE System, 16, 154
ECM, 160, 182, 231
Electrically Assisted Choke, 64
Evaporative canister, 13, 147
Exhaust Gas Recirculation

(EGR) system, 156
Feedback system, 161
Fuel Return system, 212
Fuel Tank Vapor Control system, 147
Oxygen (O,) sensor, 166, 230
PCV valve, 12, 145
Thermostatically controlled

air cleaner, 149
Transmission controlled spark system, 164
Troubleshooting, 167

Engine
Application chart, 91
Camshaft, 124
Compression testing, 89
Connecting rods and bearings, 127, 132
Crankshaft, 132
Cylinder head, 113
Cylinders, 127
Electronic controls, 55, 71
Exhaust manifold, 104
Fluids and lubricants, 36
Flywheel, 141
Front (timing) cover, 121
Front seal, 121
Identification, 6
Intake manifold, 99
Lifters, 119
Main bearings, 134
Oil pan, 136
Oil pump, 138
Overhaul, 82
Piston pin, 127, 132
Pistons, 127
Pushrod cover, 96
Rear main seal, 139
Removal and installation, 90
Rings, 131
Rocker cover, 96
Rocker shafts and studs, 97
Spark plug wires, 54
Specifications, 90
Thermostat, 98
Timing chain and gears, 123
Tools, 141
Troubleshooting, 83
Valve guides, 118
Valve lifters, 119

Starter, 70 Valves, 118
Electronic engine controls, 55, 71, 160, 231 Valve seats, 119
Electronic Ignition, 55, 71 Valve springs, 118
Emission controls, 145 Valve stem oil seals, 119

Air pump, 150 Water pump, 111
Evaporative canister, 13, 147
Evaporator, 247
Exhaust Manifold, 104
Exhaust pipe, 142
Exhaust system, 141
Extension housing seal

Manual transmission, 271

Filters
Air, 8
Fuel, 10
Oil, 36

Firing orders, 53
Flashers, 260
Flexplate, 141
Fluids and lubricants

Automatic transmission, 37
Battery, 14
Body, 41
Chassis greasing, 41
Coolant, 40, 44
Drive axle, 40
Engine oil, 36
Fuel, 34
Manual transmission, 38
Master cylinder

Brake, 41
Clutch, 285, 289

Power steering pump, 41
Steering gear, 41
Steering knuckle, 42

Flywheel and ring gear, 141
Fog lights, 370
Front bumper, 368
Front brakes, 340, 349
Front suspension

Ball joints, 308
Description, 305
Knuckles, 313
Lower control arm, 311
Shock absorbers, 307
Spindles, 313
Springs, 307
Struts, 307
Troubleshooting, 305
Wheel alignment, 314

Front wheel bearings, 42, 314
Fuel injection

Cold start valve, 229
Fuel body, 10, 213, 220
Fuel pressure regulator, 225
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Fuel pump, 212
Idle speed actuator motor, 219
Injectors, 229
Operation, 212
Relieving fuel system pressure, 213
Throttle body, 213, 220
Throttle position sensor, 162, 230
Troubleshooting, 191, 222

Fuel filter, 10
Fuel pump

Electric, 212
Mechanical, 191

Fuel system
Carbureted, 10, 191
Gasoline Fuel Injection, 10, 212
Troubleshooting, 222

Fuel tank, 232
Fuses and circuit breakers, 259
Fusible links, 258

G
Gearshift linkage

Adjustment
Automatic, 283
Manual, 270

Generator
Operation, 73
Removal and installation, 74
Troubleshooting, 75

Glass
Door, 373
Liftgate, 368

Glossary, 382
Grille, 368

H
Hazard flasher, 261
Headlights, 255
Heater

Blower, 243
Control panel, 247
Core, 243

High Energy Ignition (HEI), 55, 71
History, 2
Hoisting, 47
Hood, 367
Hoses

Brake, 348
Coolant, 18

How to Use This Book, 1

Identification
Axle,7

INDEX

Body, 5
Engine, 6
Model, 5
Serial number, 5
Transmission

Automatic, 7
Manual, 7

Vehicle, 5
Idle speed and mixture

adjustment, 64, 162, 219, 231
Ignition

Coil, 60, 62
Electronic, 55, 71
Lock cylinder, 334
Module, 60
Switch, 332
Timing, 62

Injectors, fuel, 229
Instrument cluster, 253
Instrument panel

Cluster, 253
Console, 254
Radio, 248
Speedometer cable, 256

Intake manifold, 99

J
Jacking points, 47
Jump starting, 45

K
Knuckles, 313

L
Lighting

Fog/driving lights, 370
Headlights, 256
Signal and marker lights, 257

Liftgate, 368
Liftgate glass, 368
Lower ball joint, 308
Lubrication

Automatic transmission, 37, 291
Chassis, 41
Differential, 40
Engine, 36
Manual transmission, 38

MacPherson struts, 307
Main bearings, 134
Maintenance intervals, 8
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Manifolds
Intake, 99
Exhaust, 104

Manual steering gear
Removal and installation, 336
Troubleshooting, 325

Manual transmission
Application chart, 269
Linkage adjustment, 270
Operation, 38, 267
Overhaul, 271
Removal and installation, 271
Troubleshooting, 268

Marker lights, 257
Master cylinder

Brake, 345
Clutch, 289

Mechanic's data, 380
Mirrors, 370
Model identification, 5
Module (ignition), 60
Muffler, 142
Multi-port fuel injection, 221
Multi-function switch, 330

Neutral safety switch, 296

0
Oil and fuel recommendations, 35
Oil and filter change (engine), 36
Qil cooler

Transmission, 106
Oil level check

Differential, 40
Engine, 36
Transmission

Automatic, 38
Manual, 38

Oil pan, 136
Oil pump, 138
Overdrive, 278
Oxygen (O,) sensor, 166, 230

P
Parking brake, 363
Piston pin, 130
Pistons, 127
Plenum, 223
PCV valve, 12, 145
Power brake booster, 341
Power seat motor, 378
Power steering gear

Adjustments, 336n
g i  Co
FS ~ !Nodre

Removal and installation, 337
Troubleshooting, 326

Power steering pump
Fluid level, 41, 338
Removal and installation, 337
Troubleshooting, 328

Power windows, 375
Pushing, 45
Pushrod cover, 96

Radiator, 23, 106
Radiator cap, 23
Radio, 248
Rear axle

Axle shaft, 302
Axle shaft bearing, 302
Fluid recommendations, 40
Identification, 301
Lubricant level,40
Operation, 301
Pinion oil seal, 303
Ratios, 302
Removal and installation, 304

Rear brakes, 340, 356
Rear bumper, 369
Rear main oil seal, 139
Rear suspension

Control arms, 318
Shock absorbers, 316
Springs, 316
Sway bar, 319
Track bar, 319

Rear view mirror, 376
Rear wheel bearings, 376
Regulator

Removal and installation, 74, 375
Testing and adjustment, 75

Relieving fuel system pressure, 213
Repairing damaged threads, 85
Rings, 131
Rocker arms or shaft, 96
Rotor (brake disc), 355, 363 .

Routine maintenance, 8

S
Safety notice, 4, 233
Seats, 376
Serial number location, 5
Shock absorbers 307, 316
Slave cylinder, 289
Solenoid, 82
Spare tire carrier, 30
Spark plugs, 49
Spark plug wires, 54
Special tools 2, 82, 141
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Specifications Charts
Alternator and regulator, 73
Brakes, 365
Camshaft, 94
Capacities, 48
Carburetor, 203, 211
Crankshaft and connecting rod, 92
General engine, 91
Generator and regulator, 73
Piston and ring, 93
Preventive Maintenance, 38
Starter, 81
Torque, 94
Tune-up, 50 -
Valves, 90
Wheel alignment, 315

Speedometer, 253
Speedometer cable, 256
Spindles, 313
Springs, 307, 316
Stabilizer bar, 318, 319
Stain removal, 379
Starter

Drive replacement, 78
Overhaul, 78
Removal and installation, 77
Solenoid or relay replacement, 82
Specifications, 81
Troubleshooting, 80

Steering column, 344
Steering gear

Manual, 336
Power, 336

Steering knuckles, 313
Steering knuckle oil seal, 314
Steering linkage

Center link, 335
Pitman arm, 334
Relay rod, 335
Tie rod ends, 335

Steering wheel, 320
Stripped threads, 85
Supplemental Inflatible Restraint

(SIR), 329
Suspension, 305, 316
Switches

Back-up light, 270
Headlight, 255
Ignition switch, 332
Multi-function switch, 330
Windshield wiper, 330

T
Thermostat, 98
Throttle body, 213, 220
Throttle Postion Sensor (TPS), 162, 230
Tie rod ends, 355
Timing (ignition), 55, 71

INDEX

Timing chain and gears, 123
Timing gear cover, 121
Tires

Description, 32
Rotation, 30
Storage, 33
Troubleshooting, 35
Wear problems, 35

Tire Size Chart, 35
Toe-in, 315
Tools, 2, 141
Torque converter, 289
Torque specifications, 94
Towing, 45
Track bar, 318
Trailer towing, 42
Trailer wiring, 44, 258
Transmission

Application charts, 291
Automatic, 7, 45, 164, 289
Manual, 7, 267
Routine maintenance, 37, 42, 293

Trouble codes, 68, 167, 183
Troubleshooting Charts

Air conditioning, 28
Automatic transmission, 293
Brakes, 342
Charging system, 76
Clutch, 287
Cooling system, 86
Drive belts, 88
Driveshaft, 298
Engine mechanical,83
Fuel system, 191, 222
Gauges, 265
Heater, 262
Ignition switch, 322
Lights, 264
Lockup torque converter, 292
Manual steering gear, 325
Manual transmission, 268
Power steering gear, 326
Power steering pump, 328
Rear axle, 298
Serpentine drive belt, 88
Starting system, 80
Steering and suspension, 305
Steering column, 321
Tires, 35
Turn signals and flashers, 263
Turn signal switch, 323
Wheels, 34
Windshield wipers, 266

Trunk lid, 368
Tune-up

Distributor, 56
Idle speed, 64, 162, 219, 231
Ignition timing, 54, 62
Procedures, 49
Spark plugs and wires, 49, 54

395
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Specifications, 50
Turbocharger, 105

Turn signal flasher, 260
Turn signal switch, 330

U-joints
Identification, 298
Overhaul, 300
Replacement, 300

Understanding the manual
transmission, 38, 267

Vacuum diagrams, 185
Valve guides, 118
Valve lash adjustment, 64
Valve seats, 119
Valve service, 117
Valve specifications, 90
Valve springs, 118
Vehicle identification, 5
Voltage regulator,74
Voltmeter, 370

Water pump, 111
Wheel alignment

Adjustment, 314, 320
Specifications, 315

Wheel bearings
Front axle, 42
Front wheel, 314
Rear wheel, 302

Wheel cylinders, 358
Wheels, 30
Window glass, 368, 373
Window regulator, 375
Windshield wipers, 249

Arm, 249
Blade, 30, 249
Inspection, 30
Linkage, 251
Motor, 249 |

Rear window wiper, 251
Windshield wiper switch, 330

Wire sets, 54
Wiring

Spark plug, 54
Trailer, 44, 258

Wiring harnesses, 239
Wiring repair, 240

.
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and MUCH MORE! |
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