FOREWORD

This manual is divided into five volumes: 1 — Chassis, 2 — Engine, 3 — Electrical, 4 — Body,
5 — Maintenance and Lubrication. These volumes should provide Service Technicians with
complete information covering normal service repairs on all 1973 model passenger cars built
by the Ford Companies in the U. S. and Canada. As changes in the product occur. This
information will be updated by Technical Service Bulletins. When issued, T.S.B. information
always supersedes the information in the manual.
Information in each volume is grouped by system or component plus "General Service" part
which contains information common to several similar components.
The table of contents on the first page of each volume indicates the general content of the
book and provides a handy tab locator to make it easy to find the first page of each
"Group." That page will contain an index to "Parts" and the first page of each "Part"
contains a detailed index which gives page location for each service operation covered. Page
numbers are consecutive in each "Part."
To make reference easier, information has been broken down into smaller units so that
essentially there is now one "Part" for each component or system. Group numbers indicate
the volume in which the group may be found.
Example:

11

-

02

-

21

Volume 1 - Group 11 - Part 02 - Page 21
Engine Diagnosis and Emission Systems diagnosis and service for 1973 model vehicles are
covered in a separate publication (Form No. 365-12673F).
The descriptions and specifications in this manual were in effect at the time this manual was
approved for printing. Ford Marketing Corporation reserves the right to discontinue models
at any time, or change specifications or design, without notice and without incurring
obligation.

Service Publications

IDENTIFICATION CODES

10-00-01

10-00-01

GROUP

Identification Codes
OFFICIAL VEHICLE
IDENTIFICATION NUMBER

Number (VIN) (Fig. 1) for title and
registration purposes is stamped on a
metal tab that is fastened to the

The official Vehicle Identification

10

instrument panel close to the windshield
on the driver's side of the car and is
visible from outside.

MFD. BY FORD MOTOR CO.
IN U.S.A.
(VEHICLE IDENTIFICATION NUMBER)

MFD. BY FORD MOTOR CO. IN U.S.A.
DATE: 08/72
GVWR 5892
GAWR: FRONT 2964, REAR 2928

DATE: 08/72
THIS VEHICLE MANUFACTURED
FOR EXPORT

THIS VEHICLE CONFORMS TO ALL
APPLICABLE FEDERAL MOTOR
VEHICLE SAFETY STANDARDS IN
EFFECT ON THE DATE OF MANUACTURE SHOWN ABOVE.
PASSENGEI
BODY /1 COLOR | TRIM

[JTFII

He]

TYPE
| TRANS.

[DA]

(EXPORT)
MFD. BY FORD MOTOR CO.
OF CANADA LTD. IN CANADA

fwl

(UNITED STATES)
1)

n j

(12

CONSECUTIVE UNIT NO. (jj

COLOR CODE

( T ) BODY SERIAL CODE

(T)

VEHICLE TYPE

(T)

(J}

DISTRICT - SPECIAL EQUIPMENT

DATE: 08/72
GVWR 5892
GAWR: FRONT 2964, REAR 2928
THIS VEHICLE CONFORMS TO ALL
APPLICABLE FEDERAL MOTOR
VEHICLE SAFETY STANDARDS IN
EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE.
3B49S500001
PASSENGER
VEH. IDENT. NO.

MODEL YEAR CODE

53B
( T ) ASSEMBLY PLANT CODE HO) REAR AXLE CODE
( T ) ENGINE CODE

U ? ) TRANSMISSION CODE

(T)

(]2)

BODY TYPE CODE

|

TYPE

BODY I COLOR | TRIM | TRANS. | AXLE | DSO

1C

DA

W

6

Bl

(CANADA)

TRIM CODE
Y1410-C

FIG. 1 Vehicle Identification and Certification Labels
VEHICLE CERTIFICATION LABEL

The Vehicle Certification Label
(V.C. Label) (Fig. 1) is attached to the
rear face of the left front door on all 4door models and Mustangs and
Cougars, and to the left door lock pillar
on all other 2-door models. The upper
half of the label contains the name of the
manufacturer, the month and year of
manufacture, the Gross Vehicle Weight
Rating (GVWR), the Gross Axle
Weight Rating (GAWR), and the
certification statement.

The V.C. label also contains the
Vehicle Identification Number. This
number is also used for warranty
identification of the vehicle. The first
number indicates the model year. The
letter following the model year number
indicates the manufacturing assembly
plant. The next two numbers designate
the Body Serial Code followed by a
letter expressing the Engine Code.
The last six digits of the Vehicle
Identification Number indicate the
Consecutive Unit Number of each unit

built at each assembly plant. The
Consecutive Unit Numbers begin as
follows:
100,001—Ford, Torino, Mustang,
Thunderbird, Maverick and Pinto.
500,001—Mercury, Meteor,
Montego, Cougar, Comet.
800,001—Lincoln Continental and
Continental Mark IV.
The remaining information on the
V.C. Label consists of the following
vehicle identification codes:
The BODY code is two numerals

10-00-02

and a letter identifying the body style.
The COL (color) code is a number
and letter indicating the exterior paint
color code.
t w oThe
- l e tTRIM
t e r o r code
a l e t consists
t e r - n u m of
b e ra
combination designating the interior
trim.

IDENTIFICATION CODES

The AXLE code is a number or
. indi<*ting; the rear axle ratio and
S t a n d a r d o r lockln
S ^ axles'
The TRNS. code is a number or
j - .•
.i_.
r
l i A
etter lndlcatln
transmission.
S t h e ^V* o f
t sThe
s DSO code, consisting of two
numbers, designates the district in

l teT

f

10-00-02

which the car was ordered and may
appear in conjunction with a Domestic
S e c l a l O r d r o r Fot< n
P
*
?? Spec.al Order
apphcabl e
"r^Zn™
, - fF°r,d'
Canada DSO codes consist ol a letter
and Ta hnumber.
e f o l l o w i n g c h a r t s p r o v id e the
various codes and their respective
identification:
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IDENTIFICATION CODES

10-00-03

ASSEMBLY PLANT, ENGINE, TRANSMISSION, REAR AXLE RATIO, DISTRICT AND
EXTERIOR PAINT COOES
DISTRICT CODES

DISTRICT CODES

FORD

ASSEMBLY PLANT CODES

A
B

...

Atlanta

...

Oakville (Canada)

....

Mahwah

....

Chicago
Lorain
Los Angeles

....

Kansas City

....

Norfolk

.

Twin Cities

..

San Jose
....
....

Allen Park (Pilot)
Metuchen
Louisville

w

....

Wayne

X

....

St. Thomas

Y

....

Wixom

....

St. Louis

Z

•

ENGINE CODES

No. of
Cyls.

Codes
A
C
F
H
L
N
Q
S
T
W
X

3©

...8
...8
... 8
... 8
... 6
..8
.. 8
...8
...6
... 4
... 4
... 6

Code

District

11

Boston
New York
Philadelphia
Washington
Atlanta
Dallas
Jacksonville
Memphis
Buffalo
Cincinnati
Cleveland
Detroit
Chicago
St. Louis
Twin Cities
Denver
Los Angeles
Oakland
Seattle
Home Office Reserve
Export

15

Dearborn

F
G
H
J
K
N
P
R
S
T
U

16
17
21
22
23
26
31
32
33
34
41
42
46
51
52
53
54
84
90

11

Boston

12

Buffalo

13

New York

14

Pittsburgh

15

Newark

ID

Philadelphia

17

Washington

21

Atlanta

22

Charlotte

23
24
25

Jacksonville

26

New Orleans

28

Louisville

Memphis

Richmond

41

Chicago

42

Cleveland

43

Milwaukee

45

Lansing

46

Indianapolis

47

Cincinnati

48

Detroit

Displacement

52

Dallas

460-4V
460-4V Police
302-2V
351-2V
250-1V
429-4V
351-4V (CJ)
400-2V
200-1V
91-1V (1600 cc)
122-2V(2000cc)
250-1V

53

Kansas City

FORD OF CANADA
Mercury
Code

Low Compression Export

Ford
Code

Region

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

A1
A2
A3
A4
A6

®

District

Code

LINCOLN-MERCURY

Code Letter

A7
12

Central
Eastern
Atlantic
Midwestern ..
Western
Pacific
Export

B1
B2
B3
B4
B6
B7
12

54

Omaha

55

St. Louis

56

Davenport

57

Houston

58

Twin City

71

Los Angeles

72

San Jose

73

Salt Lake City

74

Seattle

75

Phoenix

76

Denver

83

Government

84

Home Office Reserve

85

American Red Cross

87

Body Company

89

Transportation Services

90-99

Export

EXTERIOR PAINT COLOR CODES
TRANSMISSION CODES
Codes

Type

1

3-Speed Manual

5

4-Speed Manual

E

4-Speed Manual

Code

W

Automatic (C4)

U

Automatic (C6)

X

Automatic (FMX)

Z

Automatic (C6 Special)

REAR AXLE RATIO CODES

Conventional

Lock

Ratio

2

K

2.75:

3

L

2.79:

6

0

3 003.40:

7
9

R

A

S

G

3.25:
3.50:
TS'v

V

1A
1C

ID
2B
2C
2G
2J
2K
3A
3B
3D
3G
3K
3L
4B
4C
4D
4N
4P
4Q
4S

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

M-32-J
Number

Color

Code

5100-A
1724-A
5106-A
3560-A
5011-A
5070-A
3059-A
5255-A
921-A
3429-A
5087-A
5094-A
5210-A
5209-A
5025-A
5072-A
5069-A
5173-A
3462-A
3542-A
5060-A

Lt. Gray Met.
Black
Silver Met.
Brt. Red
Red Met.
Med. Red Met.
Maroon
Fuschia
Platinum
Lt. Blue
Med. Blue Met.
Brt. Dk. Blue Met.
Brt. Blue Met.
Silver Blue Met.
Brt. Green Gold Met.
Ivy Bronze Met.
Dk. Ivy Bronze Met.
Med. Aqua
Med. Green Met.
Dk. Green Met.
Lt. Green

4U
5A
5D
5F
5H
5J
5K

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

5L
5M
5N . . . .
5P
6B . . . .
6C
6D
6E
6F
6G
6L
9A
9C

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

M-32-J
Number

Color

5212-A
3314-A
5102-A
5099-A
3564-A
5071-A
5076-A
5003-A
5144-A
5146-A
5206-A
3565-A
3492-A
3341-A
5080-A
5079-A
5086-A
5136-A
1619-A
5289-A

Brt. Lime Gold Met.
Pewter Met.
Ginger Bronze Met.
Dk. Brown Met.
Ginger Met.
Med. Ginger Met.
Dk. Gold Met.
Tan
Med. Chestnut Met.
Med. Orange Met.
Copper Met.
Lt. Goldenrod
Med. Goldenrod
Yellow
Med. Brt. Yellow
Brt. Yellow Gold Met.
Brt. Yellow Gold Met.
Med. Gold Met.
White
White

3 91
CY1411-D

10-00-04

IDENTIFICATION CODES

,0-00-04

BODY SERIAL AND STYLE CODES
Vehicle

Body
Serial
Code

Body
Style
Code

Body Type

Model

Vehicle

Body
Serial
Code

TORINO

27

53B

4-Dr. Sedan Hardtop

Torino

MERCURY

25

65B

2-Dr. Hardtop

30

65D

2-Dr. Hardtop

Gran

31

53 D

4-Dr. Sedan Hardtop

35

63R

2-Dr. Fastback

38

65R

2-Dr. Hardtop

COMET

COUGAR

FORD

Body
Style
Code

Body Type

48

57B

4-Dr. Hardtop

54

53 F

4 Dr. Pillar Hardtop

Monterey-

56

65F

2-Dr. Hardtop

Custom

Torino

58

57F

4-Dr. Hardtop

Gran

63

53H

4 Dr. Pillar Hardtop

Torino Sport

66

65H

2-Dr. Hardtop
4-Dr. Hardtop

40

71B

Torino

Station

68

57H

42

71D

Gran. Torino

Wagons 4-Dr.

62

53K

4 Dr. Pillar Hardtop

43

71 K

Torino Squire

64

65K

2-Dr. Hardtop

47

97D

Ranchero 500

48

97 R

Ranchero GT

49

97 K

Ranchero Squire

30

54B

4-Dr. Sedan

31

62B

2-Dr. Sedan®

91

65D

2-Dr. Hardtop®

Ranchero

57K

4-Dr. Hardtop

71B

4-Dr. 6 Pass. (2)

Monterey

74

71H

4-Dr, 6 Pass.®

Marquis Wagon

76

71K

4-Dr. 6 Pass. ®

Marquis Colony
Park Wagon

Wagon
Standard

Standard
53 X

4 Dr. Pillar Hardtop

41

65X

2-Dr. Hardtop

42

57 X

4-Dr. Hardtop

2-Dr. Hardtop (Canada Only)

Custom 500

49

53 B

4 Dr. Pillar Hardtop

53 D

4-Dr. Sedan

Custom 500

51

65B

2-Dr. Hardtop

54

53 F

4-Dr. Sedan

Galaxie 500

50

53B

4 Dr. Pillar Hardtop

56

57 F

4-Dr. Hardtop

52

65B

2-Dr. Hardtop

58

65F

2-Dr. Hartdop

4-Dr. Hardtop

61

76 H

Convertible

62

65H

2-Dr. Hardtop

Convertible
2-Dr. Hardtop

94

76 F

Convertible

52

65D

53

63

53 H

4 Dr. Pillar Hardtop

64

57 H

4-Dr. Hardtop

66

53 K

4 Dr. Pillar Hardtop

67

57 K

4-Dr. Hardtop

68

65K

2-Dr. Hardtop

72

71D

4-Dr. Wagon

Brougham

72

40

76D
65F

Marquis

67

XR-7 Luxury

92
93

Model

METEOR

LTD

Marquis
(Canada Only)

Rideau 500

Montcalm

53

57 B

70

71B

Rideau 500-6 Pass.®

Station

71

71B

Montcalm-6 Pass.®

Wagons-4 Dr.
Montego

02

53B

4-Dr. Sedan Hardtop

03

65B

2-Dr. Hardtop

04

53D

4 Dr. Sedan Hardtop

05

63D

2-Dr. Fastback

07

65D

2-Dr. Hardtop

Custom 500

10

53 K

4-Dr. Sedan Hardtop

Montego MX

Ranch®

11

65K

2-Dr. Hardtop

Brougham

MONTEGO

LTD Brougham

Montego MX

74

71F

4-Dr. Wagon

Country Sedan®

16

63 R

2-Dr. Fastback

Montego GT

76

71H

4-Dr. Wagon

Country

08

71D

Montego MX

Station

LINCOLN

81

65A

2-Dr. Hardtop

CONTINENTAL

82

53A

4-Dr. Sedan Hardtop

Squire ®
MUSTANG

MARK IV

89

65D

2-Dr. Hardtop

MAVERICK

91

62A

2-Dr. Sedan

92

54A

4-Dr. Sedan

93

62D

2-Dr. Sport Sedan

Grabber

44

53B

4 Dr. Pillar Hardtop

Monterey

46

65B

4 Dr. Hardtop

MERCURY

Standard

PINTO

THUNDERBIRD
0

Also " G T "

18

71K

Montego MX Villager

Wagons-4 Dr.

01

65D

2-Dr. Hardtop

Standard

02

63D

2-Dr. Sportsroof

03

76 D

Convertible

04

65F

2-Dr. Hardtop

Grande

05

63R

2-Dr. Sportsroof

Mach 1

10

62B

2-Dr. Sedan

Standard

11

64B

3-Dr. Model

12

73B

2-Dr. Wagon

87

65K

2-Dr. Hardtop

(2) Also available w/Dual Face Rear Seats

CY1412-D

IDENTIFICATION CODES

10-00-05

10-00-05

INTERIOR TRIM CODES
Code

Trim Scheme

COMET
Random Stripe B/Cloth and
Corinth. Vinyl (L/B Bench)
BA
Black
Med. Blue
BB
BF
Ginger
BG
Avocado
Tooled Leather/Corinth. Vinyl
(L/B Bench)
HA
Black
HB
Blue
HC
Orange
HF
Ginger
HG
Avocado
Aurora B/Cloth and Corinth. Vinyl
(L/B Bench)
JA .
Black
JB .
Blue
JF
JG .
Avocado
.Corinth. Vinyl (L/B Bench)
Black
KA
Blue
KB
KC
Orange
KF
Ginger
KG
Avocado
Corinth. Vinyl (H/B Bucket)
LA
Black
LB
Med. Blue
LC
Orange
LF
Ginger
LG
Avocado
Corinth. Vinyl (H/B Bucket)
PU
Tan
CONTINENTAL MARK IV
Westminster B/Cloth and
Corinth. Vinyl (L/B S/Bench)
AA
Black
AB
Dk. Blue
AD
Dk. Red
Silver
AP
Dk. Green
AR
AT
Beige-Brn.
AY
Gold
AZ
Tobacco
Victoria Corduroy B/Cloth
AH
Cranberry
Natural Grain
Leather/Corinth. Vinyl
(L/B S/Bench)
BA
Black
BB
Dk. Blue
Dk. Red
BD
Med. Ginger
BF
BP .
Silver
BR
Dk. Green
BT
Beige-Brn.
BY
Gold
BZ
Tobacco
BQ
W/Blue*
BW
W/Black*
W/Green*
B5 .
B9 .
W/Tobacco*
COUGAR
Ruffino/Corinth. Vinyl
(H/B Bucket)
Black
AA
AB
Med. Blue
AF
Med. Ginger
Avocado
AG
W/Blue*
AQ
AW
W/Black*
*White Trim with Color Components

Code

Trim Scheme

Code

Trim Scheme

FR
FT

W/Gmger*
W/Avocado*
Random Stripe B/Cloth and
Corinth. Vinyl (H/B Bucket)
BA
Black
BB
Med. Blue
Med. Ginger
BF
Avocado
BG
BU
Tan
Sebring Knit and Corinth. Vinyl
(H/B Bucket)
CA
Black
Med. Blue
CB
CF
Med. Ginger
CG
Avocado
CU
Tan
CQ
W/Blue*
CW
W/Black*
C3 .
W/Ginger*
C6 .
W/Avocado*
Natural Grain Leather and
Mateao Vinyl (H/B Bucket)
Black
DA
DB
Med. Blue
DF
Med. Ginger
Avocado
DG

Med. Green
Beige-Brn.
Barletta B/Cloth and
Corinth. Vinyl (L/B Bench)
Black
GA
GB
Med. Blue
GF
Ginger
Med. Green
GR
GT
Beige-Brn.
Aurora B/Cloth and
Corinth. Vinyl (H/B Flight Bench)
HA
Black
HB
Med. Blue
HR
Med. Green
HT
Beige-Brn.
HZ
Tobacco
Aurora B/Cloth and
Corinth. Vinyl (H/B S/Bench)
JA
Black
JB
Med. Blue
JR
Med. Green
JT
Beige-Brn.
JZ
Tobacco
Ruffino/Corinth. Vinyl (H/B S/Bench)
Black
KA
Med. Blue
KB

DU
DQ
DW
D3
D6

KF
KR

A3
A6

.Tan
W/Blue*
W/Black*
W/Ginger*
W/Avocado*
Random Stripe B/Cloth and
Corinth. Vinyl (H/B Bucket)
Black
EA
EB
Med. Blue
EF
Med. Ginger
Avocado
EG
EU
Tan
FORD
Linares B/Cloth and
Corinth. Vinyl (L/B Bench)
AA
Black
Med Blue
AB
IvIOU. LJIUQ
AR
Med. Green
Beige-Brn.
AT
Akron/Corinth. Vinyl (L/B Bench)
BA
Black
BB
Med. Blue
BR
Med. Green
BT
Beige-Brn.
Ruffino/Corinth. Vinyl (L/B Bench)
CA
Black
CB
Med. Blue
CR
Med. Green
Beige-Brn.
CT
Baroda B/Cloth and
Corinth. Vinyl (L/B Bench)
DA
Black
DB
Med. Blue
DF
Ginger
DR
Med. Green
Beige-Brn.
DT
Ruffino/Corinth. Vinyl (L/B Bench)
EA
Black
EB
Med. Blue
EF
Ginger
ER
Med. Green
Beige-Brn.
ET
Ruffino/Corinth. Vinyl (L/B Bench)
FA
Black
Med. Blue
FB
FF
Ginger
**CANADAONLY

AF
AP
AY

BA
BB
BR
BZ

CA
CB
CR
CZ

DA
DB
DD
DF
DP
DR
DT
DY
DZ
DQ
DW
D5
D9

EA
EB
ED
EF
EP
ER
ET
EY
EZ
(

Ginger
Med. Green
LINCOLN CONTINENTAL
Sarasota B/Cloth and
Corinth. Vinyl (L/B Flight Bench)
Ginger
Silver
Gold
Westminster B/Cloth and
Corinth. Vinyl (L/B Flight Bench)
Black
Dk. Blue
Dk. Green
Tobacco
Westminster B/Cloth and
Corinth. Vinyl (L/B S/Bench)
Rlark
DldLK

Dk. Blue
Dk. Green
Tobacco
Natural Grain Leather and
Mateao Vinyl (L/B Flight Bench)
Black
Dk. Blue
Dk. Red
Ginger
Silver
Dk. Green
Beige-Brn.
Gold
Tobacco
W/Blue*
W/Black*
. ..
W/Green*
W/Tobacco*
Natural Grain Leather and
Mateao Vinyl (L/B S/Bench)
Black
Dk. Blue
Dk. Red
Ginger
Silver
Dk. Green
Beige-Brn.
Gold
Tobacco

*White Trim with Black Components

Code
EQ
EW
E5
E9

FF
FP
FY

GA
GP
GT

HA
HP
HT

Trim Scheme

W/Blue*
W/Black*
W/Green*
W/Tobacco*
Sarasota B/Cloth and
Corinth. Vinyl (L/B S/Bench)
Ginger
Silver
Gold
Victoria B/Cloth and
Corinth. Vinyl (L/B Flight Bench)
Black
Silver
Beige-Brn.
Natural Grain Leather and
Mateao Vinyl (L/B Flight Bench)
Black
Silver
Beige-Brn.
MAVFRIPK

IVInv Liiluix

Random Stripe B/Cloth and
Corinth. Vinyl (L/B Bench)
DA

uA
RR
DD
RF
Dr

BG

QlonL-

black
Mori Diue
RIIIQ
ivieo.

Ginger
Avocado
Tooled Leather/Corinth. Vinyl
/i /D Rpnrh)
\!—/ D Del llj 11 /

HA
HB
HC
HF
HG

Black
Blue
Oranoe
Avocado
Aurora B/Cloth and Corinth. Vinyl
H / D Drt«rtl- 1 \

1A
JA
1D
JB
1r
Jr

JG

(L/b Bench)
Rlark
DldLK
Blue
Ginger
Avocado
Corinth. Vinyl (L/B Bench)

KA
KB
KC
KF
KG

Black
Blue
Orange
Ginger
Avocado
Corinth. Vinyl (H/B Bucket)
Black
LA
LB
Med. Blue
Orange
LC
LF
Ginger
Avocado
LG
Corinth. Vinyl (H/B Bucket)
Tan
PU
MERCURY
Linares B/Cloth and
Corinth. Vinyl (L/B Bench)
AA
. Black**
AB
Med. Blue**
AR
Med. Green**
AT
Beige**
Akron/Corinth. Vinyl (L/B Bench)
Black**
BA
BB
Med. Blue**
BR
Med. Green**
BT
Beige**
Barletta B/Cloth and
Corinth. Vinyl (L/B Bench)
CA
Black
CB
Med. Blue
Med. Green
CR
Beige
CT
CY1413C

10-00-06

10-00-06

IDENTIFICATION CODES

INTERIOR TRIM CODES (Cont'd)
Code

Trim Scheme

Ruffino/Corinth. Vinyl (L/B Bench)
DA
Black
DB
Med. Blue
DR
Me.d. Green
DT
Beige
Abalone B/Clothand
Corinth. Vinyl (L/B Bench)
GA
Black
GB
Med. Blue
GR
Med. Green
GT
Beige
Ruffino/Corinth. Vinyl (L/B Bench)
HA
Black
HB
Med. Blue
HR
Med. Green
HT
Beige
Radiant B/Cloth and
Corinth. Vinyl (H/BS/Bench)
JA
Black
JB
Med. Blue
JR
Med. Green
JT
Beige
JZ
Tobacco
Abalone B/Cloth and
Corinth. Vinyl (L/B Bench)
KA
Black
KB
Med. Blue
KR
Med. Green
KT
Beige
KZ
Tobacco
Ruffino/Corinth. Vinyl (L/B Bench)
LA
Black
LB
Med. Blue
LF
Ginger
LR
Med. Green
LT
Beige
LZ
Tobacco
Radiant B/Cloth and
Corinth. Vinyl (H/B S/Bench)
MA
Black
MB
Med. Blue
MR
Med. Green
MT
Beige
MZ
Tobacco
Radiant B/Cloth and
Corinth. Vinyl (L/B Bench)
NA
Black
NB
Med. Blue
NR
Med. Green
NT
Beige
NZ .*
Tobacco
Valino/Corinth. Vinyl (H/B S/Bench)
SA
Black
SB
Med. Blue
SF
Ginger
SR
Med. Green
ST
Beige
SZ
Tobacco
Barletta B/Cloth and
Corinth. Vinyl (L/B Bench)
VA
Black
VB
Med. Blue
VR
Med. Green
VT
Beige
Ruffino/Corinth. Vinyl (L/B Bench)
WA
Black
WB
Med. Blue
WR
Med. Green
WT
Beige
Ruffino/Corinth. Vinyl (L/B Bench)
YA
Black**
YB
Med. Blue**
YR
Med. Green**
YT
Beige**
Valino/Corinth. Vinyl (H/B S/Bench)
ZA
Black
ZB
Med. Blue
ZF
Ginger
*White Trim with Color Components

Code

Trim Scheme
Med. Green
Beige
Tobacco
MONTEGO

Code

Trim Scheme

Sphere B/Cloth and
Corinth. Vinyl (L/B Bench)
Black
Med. Blue
Med. Green
Tahiti/Corinth. Vinyl (L/B Bench)
BA
Black
BB
Med. Blue
BR
Med. Green
Sphere B/Cloth and
Corinth. Vinyl (L/B Bench)
CA
Black
CB
Med. Blue
CR
Med. Green
CT
Beige-Brn.
CZ
Tobacco
Ruffino/Corinth. Vinyl (L/B Bench)
DA
Black
DB
Med. Blue
DF
Ginger
DR
Med. Green
DT
Beige-Brn.
Valino/Corinth. Vinyl
(L/B Flight Bench)
EA
Black
EB
Med. Blue
EF
Ginger
ER
Med. Green
ET
Beige-Brn.
Ruffino/Corinth. Vinyl (H/B Bucket)
FA
Black
FB
Med. Blue
FF
Ginger
FR
Med. Green
FT
Beige-Brn.
Kismet B/Cloth and
Corinth. Vinyl (L/B Flight Bench)
GA
Black
GB
Med. Blue
GR
Med. Green
GT
Beige-Brn.
GZ
Tobacco
Valino/Corinth. Vinyl
(L/B Flight Bench)
HA
Black
HB
Med. Blue
HF
Ginger
HR
Med. Green
HT
Beige-Brn.
Ruffino/Corinth. Vinyl (H/B Bucket)
JA
Black
JB
Blue
JF
Ginger
JR
Green
JT
Beige-Brn.
MUSTANG
Ruffino/Corinth. Vinyl (H/B Bucket)
AA
Black
AB
Med. Blue
AF
Med. Ginger
AG
Avocado
AU
Tan
AW
White***
Sebring Knit and Corinth. Vinyl
(H/B Bucket)
CA
Black
CB
Med. Blue
CF
Med. Ginger
CG
Avocado
CU
Tan
CW
White***
Lambeth B/Cloth and Corinth. Vinyl
(H/B Bucket)

Black
Med. Blue
Med. Ginger
Avocado
Tan
Sebring Knit and Corinth. Vinyl
(H/B Bucket)
GA
Black
GB
Med. Blue
GF
Med. Ginger
GG
Avocado
GU
Tan
GW
White***
PINTO
Dallas/Corinth. Vinyl (H/B Bucket)
AA
Black
AB
Med. Blue
AF
Med. Ginger
AG
Avocado
AT
Beige-Brn.
AQ
W/Blue*
AW
W/Black*
A3
W/Ginger*
A6
W/Avocado*
Manston B/Cloth and
Corinth. Vinyl (H/B Bucket)
BA
Black
BB
Med. Blue
BC
Orange
BF
Med. Ginger
BG
Avocado
BH
Fuchsia
BT
Beige-Brn.
BY
,
Yellow
Corinth. Vinyl (H/B Bucket)
CA
Black
CB
Med. Blue
CF
Med. Ginger
CG
Avocado
CT
Beige-Brn.
CQ
W/Blue*
CW
W/Black*
C3
W/Ginger*
C6
W/Avocado*
THUNDERBIRO
Lambeth B/Cloth and
Corinth. Vinyl (H/B Bucket)
GA
Black
GB
Dk. Blue
GF
Ginger
GR
Dk. Green
Aurora B/Cloth and
Corinth. Vinyl (L/B S/Bench)
HA
Black
HB
Dk. Blue
HF
Ginger
HR
Dk. Green
HY
Gold
HZ
Tobacco
Natural Grain Leather and
Mateao Vinyl (L/B S/Bench)
KA
Black
KB
Dk. Blue
KF
Ginger
KR
Dk. Green
KY
Gold
KZ
Tobacco
KQ
W/Blue*
KW
W/Black*
K5
W/Green*
K9
W/Tobacco*
*White Trim with Color Components
TORINO/RANCHERO
Akron/Corinth. Vinyl (L/B Bench)
AA
Black
AB
Med. Blue
AR
Med. Green
AT
Beige-Brn.

*CANADAONLY

**White Trim with Black Components

•AA
AB
AR

FA
FB
FF
FG
FU

Code

Trim Scheme

Sphere B/Cloth and Corinth. Vinyl
(L/B Bench)
BA
Black
BB
Med. Blue
BR
Med. Green
BT
Beige-Brn.
BZ
Tobacco
Ruffino/Corinth. Vinyl (L/B Bench)
CA
Black
CB
Med. Blue
CF
Ginger
CR
Med. Green
CT
Beige-Brn.
Balmoral B/Cloth and Corinth. Vinyl
(L/B Bench)
DA
Black
DF
Ginger
Balmoral B/Cloth and Corinth. Vinyl
(L/B Bench)
EA
Black
EF
Ginger
Ruffino/Corinth. Vinyl (L/B Bench)
FA
Black
FB
Med. Blue
FF
Ginger
FR
Med. Green
FT
Beige-Brn.
Ruffino/Corinth. Vinyl (L/B Bench)
GA
Black
GB
Med. Blue
GF
Ginger
GR
Green
Ruffino/Corinth. Vinyl (H/B Bucket)
KA
Black
KB
Med. Blue
KF
Ginger
KR
Med. Green
KT
Beige-Brn.
Ruffino/Corinth. Vinyl (H/B Bucket)
MA
Black
MB
Med. Blue
MF
Ginger
MR
Med. Green
MT
Beige-Brn.
Inverness B/Cloth and Corinth. Vinyl
(L/B Flight Bench)
NA
Black
NB
Med. Blue
NR
Med. Green
NT
Beige-Brn.
NZ
Tobacco
Sphere B/Cloth and Corinth. Vinyl
(L/B Bench)
QA
Black
QB
Med. Blue
QR
Med. Green
QT
Beige-Brn.
QZ
Tobacco
Ruffino/Corinth. Vinyl (L/B Bench)
RA
Black
RB
Med. Blue
RF
Ginger
RR
Med. Green
RT
Beige-Brn.
Ruffino/Corinth. Vinyl (H/B Bucket)
SA
Black
SB
Med. Blue
SF
Ginger
SR
Med. Green
ST
:
Beige-Brn.
Ruffino/Corinth. Vinyl (L/B Bench)
UA
Black
UB
Med. Blue
UF
Ginger
UR
Med. Green
UT
Beige-Brn.
Balmoral B/Cloth and Corinth. Vinyl
(L/B Bench)
VA
Black
VF
Ginger
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ADJUSTMENTS
WHEEL BALANCING

See the instructions provided with
the Rotunda Wheel Balancer.
Make certain that the brakes are not
dragging before attempting to spin the
wheels. On vehicles equipped with disc
brakes, push the brake shoes into the
caliper to free the rotor.

FRONT WHEEL BEARING
MAINTENANCE

Wheel bearings are adjustable to
correct for bearing and spindle shoulder
wear. Satisfactory operation and long
life of bearings depend on proper
adjustment and correct lubrication. If
bearings are adjusted too tightly, they
will overheat and wear rapidly. An
adjustment that is excessively loose will

cause pounding and contribute to
uneven tire wear, steering difficulties
and inefficient brakes. The bearing
adjustment should be checked at regular
inspection intervals.
TIRE SIZES

When replacing tires or wheels, it is
MANDATORY to use only the
standard or optional tire sizes and types
recommended on the tire chart attached
to the vehicle. Wheel rim widths and
offsets must be those recommended by
the car manufacturer for that tire size
(see Fig. 1). This illustration shows a
greater variety of combinations than in
the past.
Tires and wheels other than those
recommended above can adversely
affect the safety and durability of your

vehicle; and, therefore, MUST NOT BE
USED.
All tires and wheels on the vehicle
should be of the same size, type, and
load carrying capacity. Never mix radial, belted, and/or conventional-type
tires.
Snow tires should be of size and type
equivalent to the other tires on the
vehicle as recommended above.
Tires larger or smaller than
originally installed may affect the
accuracy of the speedometer, and
require a change of speedometer drive
gears. A new Rotunda tire changer is
available. Details include a bead seater/
inflator using an automatically
adjustable inflation ring. This feature
aids in properly seating the bead for
inflation. To properly operate the new
Rotunda tire changer follow the
instructions provided.
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RIM WIDTH

COLOR CODE APPLIED IN THIS AREA
(INNER SIDE OF WHEEL)

OFFSET IS MEASURED FROM <t OF WHEEL
TO INNER SIDE OF MOUNTING SURFACE
VEHICLE

TIRE SIZE RELEASED
FOR USAGE
A78-13, 6.00-13

PINTO

WHEEL SIZE
13x4

OFFSET

COLOR CODE

1.0

PINK

A70-13, A78-13, 175-13,
175R-13

13x5

1.0

YELLOW
or ALUMINUM

6.45-14, C78-14

14 x4.5

0.0

WHITE-ORANGE

D70-14, DR78-14

14x6

0.0

BROWN-VIOLET
or ALUMINUM

MUSTANG

E78-14, F78-14, E70-14,
F70-14, GR78-14

14 s x6

0.0

ALUMINUM

MUSTANG COUGAR

E78-14, F78-14, E70-14,
F70-14, GR78-14

14 x 5.5

0.0

GREEN-YELLOW

COUGAR

E78-14, F78-14, F70-14

14 x 7

0.0

WHITE-YELLOW

F78-14, G78-14, E78-14

14 x 5

0.55

RED-GREEN

H78-14, HR78-14

14 x 5.5

0.25

BROWN-ORANGE

TORINO-RANCHERO

E78-14, F78-14, G78-14,
F70-14, G70-14

14x7

0.25

RED

TORINO-MONTEGO
RANCHERO

F70-14, G70-14, H70-14

14 x 6

0.25

YELLOW-WHITE

E78-14, F78-14.G78-14,
H78-14.HR78-14

14x5.5

0.25

BROWN-ORANGE

F78-15.G78-15

15x6

0.45

PINK-WHITE

TORINO (TAXI)

F78-15

15x6

0.45

PINK-WHITE

TORINO-MONTEGO
(POLICE)

G78-15, H78-15

15x6.5

0.45

VIOLET-YELLOW

G78-15

15x5

0.45

WHITE-WHITE

H78-15, J78-15

15 x 5.5

0.62

WHITE-GREEN

MAVERICK/COMET

TORINO-MONTEGO

RANCHERO

FORD-MERCURY
METEOR

HR78-15, JR78-15, 225-15

15x6

0.45

YELLOW-YELLOW

FORD-MERCURY
(STATION WAGON)

J78-15, HR78-15, 225-15

15x6.5

0.45

VIOLET-VIOLET

FORD (POLICE)

H78-15, J78-15

15x6.5

0.45

VIOLET-VIOLET

MERCURY (POLICE)

J78-15

15x6.5

0.45

VIOLET-VIOLET

FORD-MERCURY
(STANDARD WITH
CLASS III TOWING
PACKAGE)

J78-15

15x6.5

0.45

VIOLET-VIOLET

THUNDERBIRD

230-15, LR78-15
15x6

0.45

YELLOW-YELLOW

LINCOLN CONTINENTAL

LR78-15.230-15

CONTINENTAL MARK IV

230-15, LR78-15
F1820-C

FIG. 1 Car Tire Wheel Combinations

11-01-02

11-01-03

GENERAL WHEEL AND TIRE SERVICE

11-01-03

CLEANING AND INSPECTION
WHEEL INSPECTION
Wheel hub nuts should be inspected
and tightened to specification at
predelivery. Loose wheel hub nuts may
cause shimmy and vibration. Elongated
stud holes in the wheels may also result
from loose hub nuts. Hub nuts should be
torqued to 70-115 ft-lbs.
Keep the wheels and hubs clean.
Stones wedged between the wheel and
drum and lumps of mud or grease can
unbalance a wheel and tire.

Check for damage that would affect
the runout of the wheels. Wobble or
shimmy caused by a damaged wheel will
eventually damage the wheel bearings.
Inspect the wheel rims for dents that
could permit air to leak from the tires.
Front hubs and bearings should be
cleaned, inspected and lubricated
whenever the hubs are removed or at the
mileage/time periods indicated in the
maintenance schedule.
New hub grease seals should be
installed when the hub is removed. An

imperfect seal may permit bearing
lubricant to reach the brake linings
resulting in faulty brake operation and
necessitating premature cleaning or
replacement of linings.
TIRE INSPECTION
Incorrect wheel alignment can cause
tire wear. Abnormal or excessive tire
wear can also be caused by wheel/tire
unbalance or incorrect tire pressure.
Typical tire wear patterns are shown in
Fig. 2.

11-01-04
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UNDERINFLATION

INCORRECT TOE-IN OR EXTREME CAMBER

STONE BRUISE

BRUISE
FIG. 2 Tire W e a r Conditions

11-01-04

OVERINFLATION

CUPPING-UNDERINFLATION AND/OR
MECHANICAL IRREGULARITIES

FEATHERING DUE TO MISALIGNMENT
OR SEVERE CORNERING

STONE BRUISE

UNDERINFLATION

MEAT BRUISE

DOUBLE BRUISE-SHARP OBJECT
AND RESULTING FATIGUE

F1467-D
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DESCRIPTION
A space saver spare tire is available
as a regular production option on
certain Mustang vehicles.
The Space Saver Spare is designed
primarily to provide more room in the
luggage compartment. The tire is
installed on the wheel in a deflated
condition and protrudes barely beyond
the periphery of the wheel; thereby,
leaving extra storage space. Although
more storage space is available, the
vehicle full rated load specification must
not be exceeded. This tire is not designed
for extended mileage; The Space Saver
Spare will enable the driver to drive at
normal speed and load to the nearest
service facility for repairs to a flat tire.
Usage beyond this limited purpose is not
recommended.
To inflate, carefully follow the instructions shown on the tire inflator can
which is stowed under the tire and wheel
assembly in the trunk Use Inflator
D1ZA-19F514-AA or Equivalent. Tire
warranty for the Space Saver Spare is
the same as original equipment tires.
This warranty is void if inflators
with
sealants are used. While
inflating, keep hands off of metal parts
of the inflator since the bottle becomes
extremely cold during discharge. Read
the instructions on the bottle label.
Always dispose of the empty bottle. Do
not puncture or incinerate. The inflator,
when completely used, will inflate the
tire within specifications. The Space
Saver Spare can, in case of a puncture,
be repaired the same as an original
equipment tire. The Space Saver Spare
can be deflated in the same manner as a
conventional tire.
FRONT WHEEL ASSEMBLY
Each front wheel and tire is bolted to
its respective front hub and brake drum

GREASE
RETAINER

HUB AND BRAKE •
DRUM ASSEMBLY

SPACE SAVER SPARE TIRE

ADJUSTING
NUT

GREASE
CAP

OUTER
BEARING
CONE AND
ROLLER

OUTER
BEARING
CUP

INNER BEARING
CONE AND
" ROLLER

COTTER
PIN

WHEEL
ASSEMBLY

NUT
HUB BOLT?

FIG.

F1422-A

1 Front Hub, Bearing and Grease Retainer Drum Brakes
GREASE
RETAINER

HUB AND ROTOR
ASSEMBLY

ADJUSTING
NUT

INNER BEARING
CONE AND
ROLLER

WHEEL
ASSEMBLY

F1416-A

FIG. 2 Front Hub Bearing and Grease Retainer-Disc Brakes—Typical

or rotor assembly. Two opposed tapered
roller bearings are installed in each hub.
A grease retainer is installed at the inner
end of the hub to prevent lubricant from

leaking into the drum or on the rotor.
The entire assembly is retained to its
spindle by the adjusting nut, nut lock
and cotter pin (Figs. 1 and 2).

11 -02-02
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REAR WHEEL ASSEMBLY

The rear wheel brake drum is
attached to studs on the rear axle shaft
hub flange by three speed nuts. The

wheel and tire mounts on the same rear
axle shaft flange studs and is held
against the hub and drum by the wheel
nuts. The rear wheel bearing is pressed
onto the axle shaft just inside the shaft

11-02-02

flange, and the entire assembly is
retained to the rear axle housing by the
bearing retainer plate which is bolted to
the housing flange.

REMOVAL AND INSTALLATION
HOISTING INSTRUCTIONS

Damage to steering linkage components and front suspension struts may
occur if care is not exercised when
positioning the hoist adapters of 2 post
hoists prior to lifting the vehicle.
If a 2 post hoist is used to lift the
vehicle, place the adapters under the
lower arms or (except for Pinto) the No.
1 crossmember. Do not allow the
adapters to contact the steering linkage.
If the adapters are placed under the
crossmember, a piece of wood (2x4x16
inches) should be placed on the hoist
channel between the adapters. This will
prevent the adapters from damaging the
front suspension struts.

WHEELS A N D TIRES
WHEEL AND TIRE REMOVAL

1. Pry off the wheel hub cap or wheel
cover. Loosen but do not remove the
wheel hub nuts.
2. Raise the vehicle until the wheel and
tire clear the floor.
3. Remove the wheel hub nuts from the
bolts, and pull the wheel and tire
from hub and drum.
WHEEL AND TIRE INSTALLATION

1. Clean all dirt from the hub and
drum.
2. Position the wheel and tire on the
hub and drum. Install the wheel hub

nuts and tighten them alternately to
draw the wheel evenly against the
hub and drum.
3. Lower the vehicle to the floor, and
torque the hub nuts to specifica tion.
REMOVING AND INSTALLING
TIRE FROM WHEEL

Follow the instructions supplied
with the Rotunda KKRE-888 (or
equivalent) tire changer. Further details
of this tire changer are covered under
Adjustments, Group 11, Part 1.
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Adjustment

DESCRIPTION
FRONT WHEEL ASSEMBLY

Each front wheel and tire is bolted to
its respective front hub and brake drum
or rotor assembly. Two opposed tapered

roller bearings are installed in each hub.
A grease retainer is installed at the inner
end of the hub to prevent lubricant from
leaking into the drum or on the rotor.
The entire assembly is retained to its

spindle by the adjusting nut, nut lock
and cotter pin (Figs. 1 and 2, Group 11,
Part 02).

ADJUSTMENTS
HOISTING INSTRUCTIONS

Damage to steering linkage
components and front suspension struts
may occur if care is not exercised when
positioning the hoist adapters of 2 post
hoists prior to lifting the vehicle.
If a 2 post hoist is used to lift the
vehicle, place the adapters under the
lower arms or (except Pinto) the No. 1
crossmember. Do not allow the adapters
to contact steering linkage. If the
adapters are placed under the
crossmember, a piece of wood (2 x 4 x
16 inches) should be placed on the hoist
channel between the adapters. This will
prevent the adapters from damaging the
front suspension struts.
FRONT WHEEL BEARING
ADJUSTMENT

The front wheel bearings should be
adjusted if the wheel is loose on the
spindle or if the wheel does not rotate
freely. The following procedures will
bring the bearing adjustment to
specification.
DRUM BRAKES

1. Raise the vehicle until the wheel and
tire clear the floor.
2. Pry off the hub cap or wheel cover
and remove the grease cap from the
hub.

WITH WHEEL ROTATING,
TORQUE ADJUSTING NUT,
TO 17-25 FT. LBS.

BACK ADJUSTING
NUT OFF 1/2 TURN

TIGHTEN ADJUSTING
NUT TO 10-15 IN.-LBS.

INSTALL THE LOCK
AND A NEW COTTER PIN

F1417-A

FIG. 1 Front Wheel Bearing Adjustment

3. Wipe the excess grease from the end
of the spindle, and remove the cotter
pin and nut lock.
4. While rotating the wheel, hub, and
drum assembly, torque the adjusting
nut to 17-25 ft-lbs to seat the
bearings (Fig. 1).
5. Back off the adjusting nut one half
turn. Retighten the adjusting nut to
10-15 in-lbs with a torque wrench or
finger tight.
6. Position the nut lock on the
a d j u s t i n g nut so t h a t t h e
castellations on the lock are aligned
with the cotter pin hole in the
spindle, and install a new cotter pin.
Bend the ends of the cotter pin

around the castellated flange of the
nut lock.
7. Check the front wheel rotation. If
the wheel rotates properly, install
the grease cap and the hub cap or
wheel cover. If the wheel still rotates
roughly or noisily, clean, inspect or
replace the bearings and cups as
required.
DISC BRAKES

1. Raise the vehicle until the wheel and
tire clear the floor.
2. Pry off the wheel cover and remove
the grease cap from the hub.
3. Wipe the excess grease from the end
of the spindle, and remove the

11-10-02
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WHEEL HUBS AND BEARINGS—FRONT

adjusting nut cotter pin and nut
lock.
4. Loosen the bearing adjusting nut
three turns. Then, rock the wheel,
hub, and rotor assembly in and out
several times to push the shoe and
linings away from the rotor.
5. While rotating the wheel, hub, and
rotor assembly, torque the adjusting
nut to 17-25 ft-lbs to seat the
bearings (Fig. 1).

6. Back the adjusting nut off one half
turn. Retighten the adjusting nut to
10-15 in-lbs with a torque wrench or
finger tight.
7. Locate the nut lock on the adjusting
nut so that the castellations on the
lock are aligned with the cotter pin
hole in the spindle.
8. Install a new cotter pin, and bend
the ends of the cotter pin around the
castellated flange of the nut lock.

9. Check the front wheel rotation. If
the wheel rotates properly, install
the grease cap and the hub cap or
wheel cover. If the wheel still rotates
roughly or noisily, clean or replace
the bearings and cups as required.
10. Before driving the vehicle, pump the
brake pedal several times to obtain
normal brake lining to rotor
clearance and restore normal brake
pedal travel.

REMOVAL AND INSTALLATION
HOISTING INSTRUCTIONS

Tool-T56P-1217-A

Damage to steering linkage components and front suspension struts may
occur if care is not exercised when
positioning the hoist adapters of 2 post
hoists prior to lifting the vehicle.
If a 2 post hoist is used to lift the
vehicle, place the adapters under the
lower arms or (except for Pinto), the
No. 1 crossmember. Do not allow the
adapters to contact the steering linkage.
If the adapters are placed under the
crossmember, a piece of wood (2x4x16
inches) should be placed on the hoist
channel between the adapters. This will
prevent the adapters from damaging the
front suspension struts.

Too/-T69L-7 702-A

LUBR

INNER CUP
INSTALLATION

OUTER CUP
INSTALLATION
F1464-A

FIG. 3 Installing Front Wheel
Bearing Cups—Drum

FRONT WHEEL GREASE SEAL
AND BEARING REMOVAL,
INSTALLATION AND/OR
REPACKING

If bearing adjustment will not
eliminate looseness or rough and noisy
operation, the hub and bearings should
be cleaned, inspected, and repacked
with specified wheel grease. If the
bearing cups or the cone and roller
assemblies are worn or damaged, they
should be replaced.
DRUM BRAKES

F1476-A

FIG. 2 Removing Front Wheel
Bearing Cups—Disc (DrumType Similar)

1. Raise the vehicle until the wheel and
tire clear the floor.
2. Remove the wheel cover or hub cap.
Remove the grease cap from the
hub. Remove the cotter pin, nut
lock, adjusting nut, and flat washer
from the spindle. Remove the outer
bearing cone and roller assembly
(Fig. 1, and2,Part 11-02).
3. Pull the wheel, hub, and drum
assembly off the wheel spindle.
4. Remove the grease retainer with
Tool 1175AB and discard. Remove
the inner bearing cone and roller
assembly from the hub.
5. Clean the lubricant off the inner and
outer bearing cups with solvent and

F1427-A

FIG. 4 Front Wheel Hub Lubrication

inspect the cups for scratches, pits,
excessive wear, and other damage. If
the cups are worn or damaged,
remove them with Tool T69L-1102A (Fig. 2).
6. Thoroughly clean the inner and
outer bearing cone and roller
assemblies with solvent and dry
them thoroughly. Do not spin the
bearings with compressed air.
Inspect the cone and roller
assemblies for wear or damage, and
replace them if necessary. The cone
and roller assemblies and the
bearing cups should be replaced as a
unit if damage to either is
encountered.
7. Thoroughly clean the spindle and
the inside of the hub with solvent to
remove all old lubricant.
Cover the spindle with a clean cloth,
and brush all loose dust and dirt from

11-10-03
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the brake assembly. To prevent getting
dirt on the spindle, carefully remove the
cloth from the spindle.
8. If the inner and/or outer bearing
cup(s) were removed, install the
replacement cup(s) in the hub with
the tool shown in Fig. 3. Be sure to
seat the cups properly in the hub.
9. Pack the inside of the hub with
specified wheel bearing grease. Add
lubricant to the hub only until the
grease is flush with the inside
diameter of both bearing cups (Fig.
4).
10. All old grease should be completely
cleaned from the bearings and
s u r r o u n d i n g surfaces before
repacking them with new grease
(C1AZ-1959O-B). The new lithium
base grease is not compatible with
sodium base grease which may have
been present on the bearing surfaces.
Pack the bearing cone and roller
assemblies with wheel bearing
grease. A bearing packer is desirable
for this operation. If a packer is not
available, work as much lubricant as
possible between the rollers and
cages. Lubricate the cone surfaces
with grease.
11. Place the inner bearing cone and
roller assembly in the inner cup.
Apply a light film of grease to the
lip(s) of the grease retainer and
install the new grease retainer with
the reverse end of the tool shown in
Fig. 3. Be sure that the retainer is
properly seated.
12. Install the wheel, hub, and drum
assembly on the wheel spindle. Keep
the hub centered on the spindle to
prevent damage to the grease
retainer or the spindle threads.
13. Install the outer bearing cone and
roller assembly and the flat washer
on the spindle, then install the
adjusting nut (Fig. 1, Group 11, Part
02).
14. Adjust the wheel bearings as
outlined in this Section.
15. Adjust the brake shoes. Lower the
car. Tighten the wheel nuts to
specifications.
16. Install the hub cap or wheel cover.
DISC BRAKES

1. Raise the vehicle until the wheel and
tire clear the floor.
2. Remove the wheel cover or hub cap
from the wheel.
3. Remove the wheel and tire from the
hub and rotor.
4. Remove 2 bolts and washers that
attach the caliper to the spindle.
Remove the caliper from the rotor
and wire it to the underbody to
prevent damage to the brake hose.

Tool - 7 2 7 7 - K

F 1263-A

FIG. 5 Installing Front Wheel Bearing Cup—Disc Type
5. Remove the grease cap from the
hub. Remove the cotter pin, nut
lock, adjusting nut, and flat washer
from the spindle. Remove the outer
bearing cone and roller assembly
(Fig. 2, Part 11-02, Section 1).
6. Pull the hub and rotor assembly off
the wheel spindle.
7. Remove and discard the old grease
retainer. Remove the inner bearing
cone and roller assembly from the
hub.
8. Clean the lubricant off the inner and
outer bearing cups with solvent and
inspect the cups for scratches, pits,
excessive wear, and other damage. If
the cups are worn or damaged,
remove them with Tool T69L-1102A (Fig. 2).
9. Thoroughly clean the inner and
outer bearing cones and rollers with
cleaning solvent, and dry them
t h o r o u g h l y . Do not spin the
bearings dry with compressed air.
Inspect the cones and rollers for
wear or damage, and replace them if
necessary. The cone and roller
assemblies and the bearing cups
should be replaced as a set if damage
to either is encountered.
10. Thoroughly clean the spindle and
the inside of the hub with solvent to
remove all old lubricant.
Cover the spindle with a clean cloth,
and brush all loose dust and dirt from
the dust shield. To prevent getting dirt
on the spindle carefully remove the
cloth from the spindle.
11. If the inner and/or outer bearing
cup(s) were removed, install the
replacement cup(s) in the hub with
the tools shown in Fig. 5. Be sure to
seat the cups properly in the hub.
12. Pack the inside of the hub with the
specified wheel bearing grease. Add
lubricant to the hub only until the

grease is flush with the inside
diameter of both bearing cups. It is
important that all old grease be
removed from the wheel bearings
and surrounding surfaces because
the new Lithium base grease
C1AZ19590-B is not compatible
with Sodium base grease which may
already be present on the bearing
surfaces.
13. Pack the bearing cone and roller
assemblies with wheel bearing
grease. A bearing packer is desirable
for this operation. If a packer is not
available, work as much lubricant as
possible between the rollers and
cages. Lubricate the cone surfaces
with grease.
14. Place the inner bearing cone and
roller assembly in the inner cup.
Apply a light film of grease to the
lips of the grease retainer and install
the new grease retainer with the tool
shown in Fig. 6. Be sure the retainer
is properly seated.

F1443- A

FIG. 6 Installing Grease
Retainer—Disc
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15. Install the hub and rotor assembly
on the wheel spindle. Keep the hub
centered on the spindle to prevent
damage to the grease retainer or the
spindle threads.
16. Install the outer bearing cone and
roller assembly and the flat washer
on the spindle, then install the
adjusting nut finger tight. Do not
attempt to adjust the wheel bearings
at this time.
17. Install the caliper to the spindle and
torque the attaching bolts to
specifications as detailed in Group
12.
18. Install the wheel and tire on the hub.
19. Adjust the wheel bearings as
outlined in this Part, Section 3.
20. After lowering the vehicle.torque the
lug nuts to specification (70115 ftlbs). Install the hub cap or wheel
cover.
21. Before driving the vehicle, pump the
brake pedal several times to obtain
normal brake lining to rotor
clearance and restore normal brake
pedal travel.
FRONT HUB AND DRUM
ASSEMBLY REMOVAL AND
INSTALLATION
When the hub and drum assembly is
replaced, new bearings and a grease
retainer must be installed in the new
assembly. Coat the new grease retainer
with a light film of wheel bearing grease.
1. Raise the vehicle until the wheel and
tire clears the floor. Pry off the hub
cap or wheel cover, and remove the
wheel and tire from the hub and
drum assembly.
2. Remove the grease cap from the
hub. Remove the cotter pin, nut lock
adjusting nut, and flat washer from
the spindle. Remove the outer
bearing cone and roller assembly
(Fig. 1, Part 11-02, Section 1).
3. Pull the hub and drum assembly off
the wheel spindle.
4. Remove the grease retainer and the
inner bearing cone and roller
assembly from the hub with Tool
1175AB.

5. Remove the protective coating from
the new hub and drum with
carburetor degreaser.
6. Pack the inside of the hub with
specified wheel bearing grease. Add
lubricant to the hub only until the
grease is flush with the inside
diameter of both bearing cups (Fig.
4).
7 . ; All old grease should be completely
cleaned from the bearings before
repacking them with new grease.
Pack the bearing cone and roller
assemblies with wheel bearing
grease. A bearing packer is desirable
for this operation. If a packer is not
available, work as much lubricant as
possible between the rollers and
cages. Lubricate the corle surfaces
with grease.
8. Place the inner bearing cone and
roller assembly in the inner cup, and
install the new grease retainer with
the reverse end of the tool shown in
Fig. 3. Be sure that the retainer is
properly seated.
9. Adjust the brake shoes as outlined in
Group 12.
10. Install the new hub and drum
assembly on the wheel spindle. Keep
the hub centered on the spindle to
prevent damage to the grease
retainer.
11. Install the outer bearing cone and
roller assembly and the flat washer
on the spindle; then, install the
adjusting nut (Fig. 1, Part 11-02,
Section 1).
12. Position the wheel and tire on the
new hub and drum assembly. Install
the wheel hub nuts and tighten them
alternately in order to draw the
wheel evenly against the hub and
drum.
13. Adjust the wheel bearings as
outlined in this Part, Section 3.

FRONT HUB AND ROTOR
ASSEMBLY REMOVAL AND
INSTALLATION
When the hub and rotor assembly is
replaced, new bearings and a grease

11-10-04

retainer must be installed in the new
assembly.
1. Raise the vehicle until the wheel and
tire clear the floor. Pry off the hub
cap or wheel cover, and remove the
wheel and tire from the hub and
rotor assembly.
2. Remove 2 bolts and washers that
attach the caliper to the spindle.
Remove the caliper from the rotor
and wire it to the underbody to
prevent damage to the brake hose.
3. Remove the grease cap from the
hub. Remove the cotter pin, nut
lock, adjusting nut, and flat washer
from the spindle; then, remove the
outer bearing cone and roller assembly, (Fig. 2, Group 11, Part 02).
4. Pull the hub and rotor off the
spindle.
5. Remove the protective coating from
the new hub and r o t o r with
carburetor degreaser.
6. Grease and install the inner bearing
cone and roller assembly in the inner
bearing cup. Apply a light film of
grease on the grease retainer and
install the grease retainer.
7. Install the new hub and rotor
assembly to the wheel spindle. Keep
the hub centered on the spindle to
prevent damage to the grease
retainer.
8. Install the outer bearing cone and
roller assembly and the flat washer
on the spindle; then, install the
adjusting nut.
9. Install the caliper to the spindle and
tighten the attaching bolts to
specifications as detailed in Group
12.
10. Position the wheel and tire on the
new hub and rotor. Install the wheel
h u b n u t s and t i g h t e n t h e m
alternately in order to draw the
wheel evenly against the hub and
rotor.
11. Adjust the wheel bearings as
outlined in this Part, Section 3.
12. Before driving the vehicle, pump the
brake pedal several times to obtain
normal brake lining to rotor
clearance and restore normal brake
pedal travel.

SPECIAL SERVICE TOOLS
SPECIAL TOOLS
Tool No.

Description

Tool No.

Tool-1175-AB

Grease Seal Remover

T56P-1217-A

T69L-1102-A

Front Wheel Bearing Remover

Tool-1217-J

Front Wheel Bearing Cup (Outer) Installer-Disc

Tool-1217-K

Front Wheel Bearing Cup (Inner) Installer-Disc

Description
Front Wheel Bearing Cup
(Inner and Outer) Installer-Drum

Tool-1175-AH

Grease Seal Installer-Disc
CF1826-B
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DESCRIPTION

REAR WHEEL ASSEMBLY

The rear wheel brake drum is
attached to studs on the rear axle shaft
hubflangeby three retainers. The wheel
and tire mounts on the same rear axle
shaftflangestuds and is held against the
hub and drum by the wheel nuts. Except
for integral carrier Ford (WER) axle

equipped vehicles, the rear wheel
bearing is pressed onto the axle shaft just
inside the shaft flange and the entire
assembly is retained to the rear axle
housing by the bearing retainer plate
which is bolted to the housing flange.
On integral carrier (WER) axle
equipped Ford, Mercury and Meteor

vehicles, using 351-2V and 400-2V
engines, the roller type wheel bearings
have no inner race, and contact the
bearing journals of the axle shafts.
The axle shafts do not use an inner
or outer bearing retainer. They are held
in the axle by means of C-locks,
positioned in a slot on the splined end.

REMOVAL AND INSTALLATION
HOISTING INSTRUCTIONS

Damage to steering linkage components and front suspension struts may
occur if care is not exercised when
positioning the hoist adapters of 2 post
hoists prior to lifting the vehicle.
If a 2 post hoist is used to lift the
vehicle, place the adapters under the
lower arms or (except Pinto), the No. 1
crossmember. Do not allow the adapters
to contact the steering linkage. If the
adapters are placed under the
crossmember, a piece of wood (2 x 4 x
16 inches) should be placed on the hoist
channel between the adapters. This will
prevent the adapters from damaging the
front suspension struts. The adjustable
forks of 2 post hoists must not contact
any of the welded brackets on the rear
axle housing.
Procedures differ for wheel bearing
and seal removal and installation
between removable carrier, and inte gral
carrier (WER) type axles.

REMOVABLE AND INTEGRAL
CARRIER TYPE AXLES (EXCEPT
WER)

The rear axle shafts, wheel bearings,
and oil seal can be replaced without
removing the differential assembly from
the axle housing.

in each axle shaftflange,remove the
nuts that secure the wheel bearing
retainer plate. Then pull the axle
shaft assembly out of the axle
housing (Fig. 1). The brake backing
plate must not be dislodged. Install
one nut to hold the plate in place
after the axle shaft is removed.

REMOVAL OF AXLE SHAFT

Synthetic wheel bearing seals are
used. Removal and insertion of rear axle
shafts must be performed with caution.
The entire length of the shaft (including
spline) up to the seal journal must pass
through the seal without contact. Any
roughening or cutting of the seal
element during axle removal or
installation will result in early seal
failure.
1. Remove the wheel cover, wheel and
tire from the brake drum.
2. Remove the nuts that secure the
brake drum to the axle shaft flange,
then remove the drum from flange.
3. Working through the hole provided

1662-A

FIG. 1 Removing Axle Shaft

Removal of Rear Wheel Bearing and
Seal
Synthetic seals must not be cleaned,
soaked or washed in cleaning solvents.
Removal of the wheel bearings from
the axle shaft makes them unfit for
further use.
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AXLE SHAFT FLANGE
ARBOR PRESS RAM
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Tool 7 777
T66N-1177-A
T60K-1177-B
7 777-C

Tool-4621-A

F1661-A

F1669-C

F1668-A

FIG. 2 Removing Rear Wheel
Bearing Retainer Ring

FIG. 3 Installing Rear Wheel Bearing

FIG. 4 Installing Rear Wheel Bearing
Oil Seal

1. On all models except Ford, Mercury
or Meteor, if the rear wheel bearing
is to be replaced, loosen the inner
retainer ring by nicking it deeply
with a cold chisel in several places
(Fig. 2). It will then slide off easily.
On Ford, Mercury and Meteor
models, it is necessary to first drill a 1/4
inch hole not more than 5/16 inch
deep in the retainer ring surface before
using the cold chisel. Never use heat to
remove the bearing retainer or the
bearing. This will weaken the axle shaft
bearing journal area.
2. Remove the bearing from the axle
shaft with tool T60K-1225-A.
3. Whenever a rear axle shaft is
replaced, the oil seal must be
replaced. Remove the seal with Tool
1175-AB and a slide hammer.

parts must not be degreased or
lubricated.
5. Install the new oil seal with the tools
shown in Fig. 4. Wipe a small
amount of oil resistant sealer on the
outer edge of the seal before it is
installed. Do not put sealer on the
sealing lip.

shaft flange(s), and then remove the
drum(s).
5. Remove the differential housing
cover bolts, cover and gasket.
Discard the gasket. Remove the
drain pan.
6. Position safety stands under the rear
frame member. Lower the hoist and
allow the axle to lower as far as
possible.
7. Working through the differential
case opening, remove the pinion
shaft lock bolt and the pinion shaft
(Fig. 5).
8. Push the axle shaft(s) inward toward
the center of the axle housing.
Remove the C-lock(s) (Fig. 6) from
the inner end of the axle(s). Remove
the axle shaft(s) from the housing.
Extreme care must be used to avoid
contact of the axle shaft seal lip with
any portion of the axle shaft except
the seal journal.
9. Remove the bearing and oil seal
from the housing as shown in Fig. 7.
10. Inspect the machined surface of the
axle shaft and the axle housing for
rough spots or other irregularities

Installation of Rear Wheel Bearing
and Seal
1. Inspect the machined surface of the
axle shaft and the axle housing for
rough spots or other irregularities
which would affect the sealing
action of the; oil seal. Check the axle
shaft splines for burrs, wear or twist.
Carefully remove a ^ burrs or rough
spots. Replace worn or damaged
parts.
2. Lightly coat wheel bearing bores
with axle lubricant.
3. Place the bearing retainer plate on
the axle shaft, and press the new
wheel bearing on the shaft with the
tool shown in Fig. 3. Do not attempt
to press on both the bearing and the
inner retainer ring at the same time.
4. Using the bearing installation tool
(Tool 4621-A), press the bearing
inner retainer ring on the shaft until
the retainer seats firmly against the
bearing. On Ford, Mercury, or
Meteor models, before assembling
the retainer onto the axle shaft, the
shaft journal and the inside
diameter of the retainer should be
wiped clean with a dry cloth. These

INSTALLATION OF AXLE SHAFT

1. New backing plate to axle housing
flange gasket must be used. Position
the gasket; then carefully slide the
axle shaft into the housing so that
the rough forging of the shaft will
not damage the oil seal. Start the
axle splines into the side gear, and
push the shaft in until the bearing
bottoms in the housing.
2. Install the bearing retainer plate and
the nuts that secure it. Torque the
nuts to specifications.
3. Install the brake drum, and the
retainers.
4. Install the wheel and tire on the
drum. Install the wheel cover.
INTEGRAL CARRIER (WER) TYPE
AXLE
Removal
Synthetic wheel bearing seals are used
for p r o d u c t i o n and as s e r v i c e
replacements. Removal and insertion of
rear axle shafts must be performed with
caution. This entire length of the shaft
(including spline) up to the seal journal
must pass through the seal without
contact. Any roughing or cutting of the
seal element during axle removal or
installation will result in early seal
failure.
1. Raise the vehicle on a hoist.
2. Remove the wheel(s) and tire(s)
from the brake drum(s).
3. Position a drain pan and loosen the
cover to differential h o u s i n g
retaining bolts. Drain the housing.
4. Remove the attaching retainers that
secure the brake drum(s) to the axle

W
DIFFERENTIAL PINION S H A F T ^ ^
LOCK BOLT

m
F1663

A
^
.A

FIG. 5 Differential Pinion Shaft and
Lock Bolt
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BRAKE DRUM-TYPICAL

MAXIMUM DIAMETER
(OPTIONAL LOCATION) H 1859-A

FIG. 6 Removal and Installation of
C-Locks and Axle Shaft

Tool-T60K-7697-B

E1599-

FIG. 8 Installation of Axle Shaft
Bearing

Tool-T66L-12132-B
(THREAD REDUCING ADAPTER PART ONLY)

CJ-6625
(SNAP-ON)

F1658-A

FIG. 7 Removal of Axle Seal or Axle Bearing

which would affect the sealing
action of the oil seal. Check the axle
shaft splines for burrs, wear or
damage. Carefully remove any burrs
or rough spots. Replace worn or
damaged parts. A brownish yellow
color on the bearing journal of the
shaft is normal and the shaft need
not be replaced. Slight pitting and
wear is also normal.
Installation
1. Lightly coat the wheel bearing
rollers with axle lubricant. Install
the bearings in the axle housing with
the tool shown in Fig. 8. The bearing
should seat firmly against the shoulder.

2. Wipe all lubricant from the oil seal
bore before installing the seal.
3. Inspect the original seal for nicks,
scuffs or abnormal wear, and replace
it if necessary. The new seals are
pre-packed with lubricant and do
not require an oil soak before
installation.
4. Install the oil seal with the tool
shown in Fig. 9. Installation without
the use of the proper tool can distort
the seal and cause leakage.
5. Place the O-ring in the C-lock
groove on the axle shaft.
6. Slide the axle shaft(s) into place in
the axle housing. Exercise care that
splines or any portion of the axle
shaft(s) do not damage the oil seal(s)

Too/-T65F-

E1571-B

FIG. 9 Rear Axle Shaft Bearing Seal
Installation

and that they engage with the
splines of the differential side
gear(s).
7. Install the axle shaft C-lock(s) on
the inner end of the shaft(s) (Fig. 6)
and push the shaft(s) outward so
that the shaft locks seat in the
counterbore(s) of the differential
side gear(s).
8. Position the differential pinion gears
and thrust washers 180 degrees
apart to the differential side gears.
Revolve the gear assembly until the
holes in the differential case are
aligned with the pinion gears.
9. Position the differential pinion shaft
through the case and pinions,
aligning the hole in the shaft with
the lock bolt hole. Install the lock
bolt and torque it to specification.
10. Install the brake drum and tighten
the attaching retainers.
11. Install the wheel and tire on the
brake drum.
12. Clean the gasket mounting surfaces
of the rear axle differential housing
and the cover. Install a new cover
gasket, cover and the attaching
b o l t s . T o r q u e the b o l t s to
specification.
13. Raise the rear axle. Make sure the
rear axle is in running position. Add
the amount of specified lubricant
required to reach 1/2 inch below the
bottom of the filler plug hole. Install
the filler plug and torque it to
specification.
14. Remove the safety support stands
and lower the vehicle.
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SPECIAL TOOLS

Tool No.

Description

Tool No.

Description

Tool 4235-C Use vVith T50T-100-A

Axle Shaft Remover

T66N-1177-A, T60K-1177-B,

Oil Seal Installer

T60K-1225-A

Rear Wheel Bearing Remover

T73L-1177-C or Tool 1177

Tool-4621-A

Rear Wheel Bearing Installer

Tool-66L-12132-B Use With

Tool-1175-AB

Oil Seal Remover

T50T-100-AandCJ-6625

T60K-7697-B

Bearing Installer

(Snap-On)

Axle Seal or Wheel Bearing Remover

CF1828-B
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BRAKES

PART 12-01
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General Hydraulic Brake Service

12-01-01

PART 12-02
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PART 12-50
Vacuum Brake Booster-Single
Diaphragm, Dash

Drum Brakes-Single Cylinder,

12-50-01

Mounted

Dual Piston

12-02-01

PART 12-20

PART 12-70
Parking Brakes-Cable Actuated,

Disc Brakes-Single Piston, Sliding

12-70-01

Rear Wheels

and Floating Caliper
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PART 12-01 General Hydraulic Brake Service
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DIAGNOSIS AND TESTING
Always check the fluid level in
the master cylinder before performing
the test procedures. If the fluid level is

not within 1/4 inch of the top of the
master cylinder reservoirs, add Brake
Fluid — Extra Heavy Duty (ESAM6C25-A or equivalent for all brake ap-

4.

plications. The extra heavy duty brake
fluid is colored blue for identification
purposes.
Should one of the wheel brakes be
locked and the vehicle must be moved,
open the bleeder screw long enough to
let out a few drops of brake fluid. This
bleeding operation will release the
brakes but will not correct the cause of
trouble.

5.

BRAKE PEDAL FREE HEIGHT
MEASUREMENTS

With the engine running for full
power brake operation and the parking
brake fully released, measure the brake
pedal free height, and check the brake
pedal travel with the use of the Brake
Pedal Pressure Gauge, Tool WRE500-50 as follows:
1. Insert a slender, sharp pointed prod
through the carpet and sound
deadener to the dash panel metal
and measure the distance to the
brake pedal (Fig. 1).
2. If the position of the pedal is not
within specification, check the brake
pedal for missing, worn, or damaged
bushings, or loose attaching bolts
and replace them, if required.
3. If the pedal free height is still out of
specification, check the brake pedal
booster or master cylinder to be sure
the correct parts are installed.
Replace the worn or damaged parts
as necessary.
BRAKE PEDAL TRAVEL
MEASUREMENT

1. Install a Brake Pedal Effort Gauge
on the brake pedal pad (Fig. 2).
2. Hook a siLeel measuring tape to the
brake pedal as shown in Fig. 1.
Measure and record the distance
from the brake pedal free height
position to the reference point,
which is at the six o'clock position
on the steering wheel rim.
3. With the steel tape still hooked to
the brake pedal, depress the brake
pedal by pressing downward on the
brake pedal effort gauge. Apply a 50
pound load (non-power brakes), or a
25 pound load (power brakes) to the

6.

7.

center of the pedal by observing the
pressure gauge, and measure the
distance from the brake pedal to the
fixed reference point on the steering
wheel rim parallel to the centerline
of the steering column.
The difference between the brake
pedal free height and the depressed
pedal measurement under a 50
pound load (non-power brakes), or a
25 pound load (power brakes)
should be within the specified
maximum pedal travel service
specification B in Fig. 1.
If the pedal travel is more than the
specified maximum shown in Fig. 1,
dimension B, make several sharp
reverse stops with a forward stop
before each. Move the vehicle in
reverse and forward for a distance of
approximately ten feet; then, apply
the brakes sharply and hold the
brake pedal down until the vehicle is
completely stopped. This will
actuate the brake self-adjusters. If
these stops do not bring the brake
pedal travel within specification,
make several additional forward and
reverse stops as outlined above.
If the second series of stops do not
bring the brake pedal travel within
specification, remove the brake
drums and check the brake adjusters
to make sure they are functioning.
Check the brake linings for wear or
damage. Repair or replace all worn
or damaged parts and nonfunctioning adjusters. Adjust the
brake lining outside diameter to the
approximate inside diameter of the
brake drum with Rotunda Tool
HRE-8650 described in Part 12-02.
If all the brake adjusters, brake
drums and linings are functional and
the brake travel is not within
specifications, check the pedal
assembly for missing or worn
bushings, or loose attachments.
Bleed the brakes and centralize the
differential valve.

POWER BRAKE FUNCTIONAL
TEST

1. Check the hydraulic brake system
for leaks or insufficient fluid.
2. With the transmission in neutral,
stop the engine and apply the
parking brake. Depress the brake
pedal several times to exhaust all
vacuum in the system.
3. With the engine shut off and all
vacuum in the system exhausted,
depress the pedal, and hold it in the
applied position. Start the engine. If

the vacuum system is operating, the
pedal will tend to fall away under
foot pressure and less pressure will
be required to hold the pedal in the
applied position. If no action is felt,
the vacuum booster system is not
functioning.
4. Remove the vacuum hose from the
brake booster check valve
connection. Manifold vacuum
should be available at the check
valve end of the hose with the engine
at idle speed and the transmission in
neutral. Be sure that all unused
vacuum outlets are properly capped,
hose connectors properly secured
and that vacuum hoses are in good
condition. When it is established
that manifold vacuum is available to
the booster, connect the vacuum
hose to the booster and repeat Step
3. If no downward movement of the
brake pedal is felt, replace the brake
booster.
5. Operate the engine a minimum of 10
seconds at fast idle. Stop the engine
and let the vehicle stand for 10
minutes; then, depress the brake
pedal with approximately 20 pounds
of force. The pedal feel (brake
application) should be the same as
that noted with the engine
operating. If the pedal feels hard (no
power assist), replace the brake
booster.
If the brake pedal movement feels
spongy, bleed the hydraulic system to
remove air from the system. Refer to
Hydraulic System Bleeding, in this Part.
VACUUM TESTS-VACUUM
RELEASE PARKING BRAKES

Visually check the operation of the
brake linkage as the brake pedal is
depressed. Then, check the operation of
the brake linkage when the manual
release lever is activated. These checks
should indicate whether the manual
parking brake control linkage is
operating properly or requires repair or
adjustment due to inability of the
parking brake to hold against moderate
vehicle movement. Perform tests of the
parking brake system and controls after
making certain the linkage, and manual
controls operate properly.
When testing a parking brake
vacuum release system, a minimum of
10 inches of vacuum (Hg.) should be
available at all points where vacuum is
applied. This can be checked with a
gauge such as Rotunda Fuel Pump
Tester Gauge (A-RE345).
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Steering Wheel Rim

Gage Surface
Vertical
TORINO-MONTEGO - MARK IV - THUNDERBIRD
Measured from Centerline of Curved Pedal to Floor Panel
at Edge of Wiring Trough (Accelerator Side)

Steering Column
Steel Measuring Tape

Gage
FORD - MERCURY - METEOR - LINCOLN

Gage Surface
MAVERICK - COMET - PINTO
& Max.
NOTE: "A" Dimension to be measured to sheet
metal from Top Center of Pad.
"B" Dimension to be Measured Parallel to the
Vertical Centerline of the Steering Column
with a 50# Load for Non-Power Brakes and
25 # Load for Power Brakes Applied to the Centerline
of the Brake Pedal Pad. (Checks on Power Brake
Vehicles Made with Engine Running).
Gage Surface
TviUSTANG - COUGAR

VEHICLE

Pinto
Maverick, Comet
Mustang, Cougar
Mustang, Cougar
Torino. Montego
Torino, Montego
Torino, Montego (Police)
Torino, Montego (Police)
Torino, Montego
Torino, Montego
Ford, Mercury
Ford, Mercury
Ford, Mercury (Police)
Thunderbird
Continental Mark IV
Lincoln Continental

TYPE
Non- Power Drum & Disc
Non- Power Drum
Non-Power Drum
Power Disc
Non-Power Disc-Auto. Trans.
Non-Power Disc-Std. Trans.
Power Disc-Auto. Trans.
Power Disc-Std. Trans.
Power Disc-Auto. Trans.
Power Disc-Std. Trans.
Non-Power Disc
Power Disc
Power Disc
Power Disc
Power Disc
Power Disc

© Inches
FIG. 1 Brake Pedal Height and Travel Measurements

PEDAL F^REE
HEIGHT A ©
MAX.
MIN.
8 3/8
8 3/8
9.0
7 7/8
9 3/4
9 3/8
8.0
7 3/8
7 1/2
7.0
II 1/8
7 7/8
8 3/8
7 1/2
7 1/2
8 1/4

7
7
7
6
8
8
7
6
6
6
9

1/4
1/8
3/4
3/8
5/8
3/8
1/4
5/8
7/8
1/4
3/4

7.0
7
6
6
7

1/2
7/8
7/8
1/2

MAXIMUM PEDAL
TRAVEL

B©
2 5/8
2 3/4
2 3/8
2.0
3 3/4
3 3/4
2.0
2.0
2.0
2.0
3 1/2
2 1/8
2 1/8
2 3/8
2 3/8
2 1/8
H 1630-H
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Failure to maintain 10 inches of
vacuum (Hg.) during vacuum system
tests could be caused by a loose hose
connection, resulting in a vacuum leak.
When checking for vacuum between
two points, trace the hose along the
entire routing to be sure it is not crossed
with another hose and connected to the
wrong connection.
All of the vacuum parking brake
control checks are to be performed with
the engine running at idle speed.
Leaks in the parking brake hoses or
a disconnected or improperly connected
hose can usually be found by listening
for a hissing sound along the hose
routings. Under no circumstances
should air pressure be applied to the
vacuum system as the actuator
diaphragm in the parking brake vacuum
motor may be damaged.
1. Start the engine and run it at idle
speed. With the transmission shift
control in neutral, depress the
parking brake pedal to apply the
p a r k i n g b r a k e . Move t h e
transmission shift control to D range
and observe the parking brake pedal
to see that the pedal moves upward
and the parking brake releases. If the
parking brake releases, the parking
brake vacuum control is working
properly.
2. If the parking brake does not release,
test for vacuum at the vacuum lines
to the parking brake release vacuum
motor. This can be accomplished by
removing the hose from each
component and attaching it to the
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Tool -WRE -500 -50

H1525-A

FIG. 2 Brake Pedal Effort Gauge Installed

vacuum gauge. Connect two
distributor tester vacuum hose
adapters together with a coupling as
a connector to attach the gauge. A
minimum of ten inches of vacuum is
required to actuate the parking
brake vacuum motor. If a minimum
reading is not present when
checking each of the aforementioned
components, they must be replaced.
PARKING BRAKE OPERATION

Check the operation of the parking
brake. With the vehicle on a hoist and
the parking brake fully released, the
cables should not have any slack. Also,

the rear brakes should not drag when
the wheels are turned. If either of the
above conditions exist, adjust as
required.
ROAD TEST
A road test should be conducted
only when the operator is sure the
brakes will stop the vehicle.
If the road test reveals one or
more problem conditions, correct all
malfunctions of the vacuum system,
brake booster and hydraulic system prior to removing brake drums, brake
calipers, brake shoes and linings or
backing plates.

ADJUSTMENTS
POWER BRAKE MASTER
CYLINDER PUSH ROD
ADJUSTMENT

The push rod is provided with an
adjustment screw to maintain the
correct relationship between the booster
control valve plunger and the master
cylinder. If the plunger is too long, it
will prevent the master cylinder piston
from completely releasing hydraulic
pressure and can cause the brakes to
drag. If the plunger is too short, it will
result in excess pedal travel and an
undesirable clunk in the booster area.
The adjustment screw is set to the
correct height at the time of original
assembly of the power unit. Under
normal service, the adjustment screw
does not require any further attention
providing the original push rod
assembly remains in the original unit. If

a check of the push rod adjustment is
necessary, the push rod length may be
verified with a push rod length gauge
and measured with the engine running
to apply vacuum to the booster (Fig. 3).
The push rod length verification of the
power brake booster assemblies is
accomplished as follows:
1. Disconnect the master cylinder from
the booster assembly and secure
away from the booster without
disconnecting the brake tubes.
2. Adjust the push rod screw to
provide a slight tension against the
inner edge of the adjustment gauge
slot. (Approximately 5 pounds of
tension against the push rod is
required to assure that the push rod
is firmly seated in the booster
assembly). See Figure 4.
3. Install the master cylinder on the

brake booster and tighten the
retaining nuts to the specified
torque. Do not set up side forces on
the push rod as it may break the
valve p l u n g e r . T h i s is an
approximate adjustment only. To
verify the adjustment, look through
the make-up (rear) port of the
master cylinder when installing the
master cylinder to the booster. The
master cylinder piston should not
move more than 0.015 inch as it
c o n t a c t s the push rod. No
movement (exact contact) is ideal.
HYDRAULIC SYSTEM BLEEDING

When any part of the hydraulic
system has been disconnected for repair
or replacement, air may enter the system
and cause spongy pedal action. Bleed
the hydraulic system after it has been
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properly connected, to be sure that all
air is expelled.
The primary and secondary (front and
rear) hydraulic brake systems are
individual systems and are bled
separately. Bleed the longest line first
on the individual system being serviced.
During the complete bleeding operation
DO NOT allow the reservoir to run dry.
Keep the master cylinder reservoirs
filled with Fluid-Extra Heavy Duty
(ESA-M6C25-A). The extra heavy duty
brake fluid is colored blue for
identification purposes. Never re-use
brake fluid which has been drained from
the hydraulic systems.
1. If the master cylinder is equipped
with a bleed screw, loosen the bleed
screw. Push the brake pedal down
slowly through its full travel. Close
the bleeder fitting and return the
pedal to the fully released position.
Repeat this operation until fluid is
free of air bubbles, then tighten the
bleeder screw. Do not use the
secondary piston stop screw, located
on the bottom of some master
cylinders to bleed the brake system.
Loosening or removing this screw
could result in damage to the
secondary piston or stop screw.
2. To bleed the secondary (rear) brake
system, position a suitable 3/8 inch
box wrench (Fig. 5) on the bleeder
fitting on the brake wheel cylinder.
Attach a rubber drain tube to the
bleeder fitting. The end of the tube
should fit snugly around the bleeder
fitting.
3. Submerge the free end of the tube in
a container partially filled with clean
brake fluid, and loosen the bleeder
fitting approximately 3/4 turn.
4. Push the brake pedal down slowly
through its full travel. Close the
bleeder fitting, then return the pedal
to the full-released position. Repeat
this operation until air bubbles cease
to appear at the submerged end of
the bleeder tube.
#16

U.S.S. GAUGE SHEET STEEL

t

PRESSURE BLEEDING—ALL MODELS
BOOSTER CHECK VALVE

MANUAL BLEEDING

I-

0.980"
0.995"

•+1-1/16V
H1087-E

FIG. 3 Push Rod Gauge Dimensions
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ADJUST PUSH ROD SCREW TO
PROVIDE A SLIGHT TENSION
(APPROXIMATELY 5 LBS.)
AGAINST THE GAUGE

PUSH ROD ADJUSTMENT-BENDIX
H1871-A

FIG. 4 Brake Booster Push Rod
Measurement
APPROXIMATELY 45

H 1300-C

FIG. 5 Wrench for Bleeding Brake
Hydraulic System
5. When the fluid is completely free of
air bubbles, close the bleeder fitting
and remove the bleeder tube.
6. Repeat this procedure at the brake
wheel cylinder on the opposite side.
Refill the master cylinder reservoir
after each wheel cylinder is bled and
install the master cylinder cover and
gasket. Be sure the diaphragm type
gasket is properly positioned in the
master cylinder cover. When the
bleeding operation is completed, the
fluid level should be filled to within
1/4 inch of the top of the reservoirs.
7. If the primary (front brake) system
is to be bled. Repeat steps 2 through
6 at the right front brake caliper or
cylinder and ending at the left front
brake caliper or cylinder.
8. On disc brake equipped models, be
sure that the front brake pistons are
returned to their normal positions
and that the shoe and lining
assemblies are properly seated by
depressing the brake pedal several
times until normal pedal travel is
established.

Bleed the longest lines first. The
bleeder tank should contain enough new
Ford Brake Fluid to complete the
bleeding operation. Use Brake Fluid Extra Heavy Duty -(ESAM6C25-A) or
equivalent for all brake applications.
The brake fluid is colored blue for
identification purposes. Never re-use
brake fluid that has been drained from
the hydraulic system. The tank should
be charged with approximately 10 to 30
pounds of air pressure. Never exceed 50
pounds pressure.
1. Clean all dirt from the master
cylinder reservoir cover.
2. R e m o v e the m a s t e r c y l i n d e r
reservoir cover and rubber gasket,
and fill the master cylinder reservoir
with the specified brake fluid. Install
the pressure bleeder adapter tool to
the master cylinder, and attach the
bleeder tank hose to the fitting on
the a d a p t e r . Master cylinder
pressure bleeder adapter tools can
be obtained from the various
manufacturers of pressure bleeding
equipment. Follow the instructions
of the manufacturer when installing
the adapter.
3. If the master cylinder is equipped
with a bleed screw, loosen the bleed
screw and bleed the master cylinder
until the fluid is free of air bubbles;
then, tighten the bleed screw. Do not
use the secondary piston stop screw,
located on the bottom of some
master cylinders, to bleed the
master cylinder.
4. If the rear wheel cylinders, the
secondary brake system, are to be
bled, position a 3/8 inch box wrench
(Fig. 5) on the bleeder fitting on the
right rear brake wheel cylinder.
Attach a bleeder tube to the bleeder
fitting. The end of the tube should fit
snugly around the bleeder fitting.
5. Open the valve on the bleeder tank
to admit pressurized brake fluid to
the master cylinder reservoir.
6. Submerge the free end of the tube in
a container partially filled with clean
brake fluid, and loosen the bleeder
fitting.
7. When air bubbles cease to appear in
the fluid at the submerged end of the
bleeder tube, close the bleeder fitting
and remove the tube.
8. Repeat steps 3 through 7 at the left
rear wheel cylinder.
9. If the vehicle is equipped with disc
brakes, repeat steps 4 through 7,
starting at the right front disc caliper
and ending at the left front disc
caliper. On all models, except Pinto,
equipped with disc brakes, the
metering valve release rod must be
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pulled outward and held a minimum
of 1/16 inch (Fig. 6) while bleeding
the primary brake system. Remove
the tool after bleeding.
10. If the vehicle contains drum type
front brakes and the primary (front)
brake system is to be bled, repeat
steps 4 through 7, starting at the
right front wheel cylinder and ending at the left front wheel cylinder.
11. When the bleeding operation is
completed, close the bleeder tank
valve and remove the tank hose from
the adapter fitting.
12. On disc brake equipped vehicles, be
sure that the front brake pistons are
returned to their normal positions
and that the shoe and lining
assemblies are properly seated by
depressing the brake pedal several
times until normal pedal travel is
established.
13. Remove the Pressure Bleeder
Adapter Tool. Fill the master
cylinder reservoirs to within 1/4
inch of the top. Install the master
cylinder cover and gasket. Be sure
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the diaphragm type gasket is
properly positioned in the master
cylinder cover.

METERING VALVE BLEEDER
Tool J-22742

CENTRALIZING THE PRESSURE
DIFFERENTIAL VALVE

After any repair or bleeding of the
primary (front brake) or secondary (rear
brake) system, the dual-brake warning
light switch should be centralized.
To centralize the pressure differential valve and turn off the warning
light after a repair operation:
1. Turn the ignition switch to the ACC
or ON position.
2. Check the fluid level in the master
cylinder reservoirs and fill them to
within 1/4 inch of the top with the
specified brake fluid, if necessary.
3. Depress the brake pedal and the
piston will center itself causing the
brake warning light to go out (if it
was illuminated).
4. Turn the ignition switch to the OFF
position.

COMPRESS TOOL AND POSITION ONTO
VALVE. RELEASE TO ALLOW SPRING
ACTION TO FORCE BLEEDER ROD OUT.
H 1965-A

FIG. 6 Disc Brake Metering Valve
Bleeding Tool

5. Before driving the vehicle, check
operation of the brakes and be sure
that a firm pedal is obtained.

CLEANING AND INSPECTION
DISC BRAKES

1. Remove the wheel and tire and the
shoe and lining assemblies as
outlined in Part 12-20.
2. Inspect the brake shoes and lining
for wear. If the lining is worn to
within 1/32 inch of the rivet heads
or if there is more than 0.125 taper
from end to end or if lining shows
e v i d e n c e of b r a k e f l u i d
contamination, replace all (4) shoe
and lining assemblies on both front
wheels.
3. On floating caliper type disc brakes,
check the caliper to spindle
attaching bolt wires. If the wires are
damaged, install new bolts, torque
to specifications, and replace the
wires.
4. To check rotor runout, first
eliminate the wheel bearing end play
by tightening the adjusting nut.
After tightening the nut, check to
see that the rotor can still be rotated.
5. Clamp a dial indicator to the caliper
housing so that the pointer contacts
the rotor at a point approximately 1
inch from the outer edge. Rotate the
rotor and take an indicator reading.
If the reading exceeds 0.003 inch
total lateral runout on the indicator,
replace or resurface the disc brake
rotor. The following requirements

must be met when resurfacing disc
brake rotors: A lathe such as
Rotunda Disc Brake Lathe FRE1466-B should be used to refinish
the disc brake rotors. The step-bystep resurfacing procedure provided
with the tool must be adhered to.
The finished braking surface of the
rotor must be flat and parallel within
0.0007 inch; lateral runout must not
exceed 0.003 inch total indicator
reading; braking surfaces are to be
80/15 micro inches. On all models,
the minimum limiting dimension
from the inboard bearing cup to the
inboard rotor face and the minimum
rotor thickness dimension, must be
observed when removing material
from the rotor braking surfaces.

Rotor minimum thickness is shown
on each rotor (Fig. 7). If the rotor
thickness is less than that shown on
the rotor, either through wear or
after refinishing, the rotor must be
replaced. A ball and micrometer
gauge bar (Tool T71P-1102-A) is to
be used when checking minimum
dimensions (Fig. 8). Refer to Part
12-20 for specifications.
When the runout check is finished,
be sure to adjust the bearings as
outlined in Group 11-02 in order to
prevent bearing failure.

6. Check the rotor for scoring. Minor
scores can be removed with a fine
emery cloth. If the rotor is
excessively scored, refinish it as
outlined in step 5 or replace the
rotor, if required.
7. Visually check the caliper. If the
caliper housing is leaking it should
be replaced. If a seal is leaking, the
caliper must be disassembled and
new seals installed. If a piston is
seized in the bore a new caliper
housing is required.
Check the brake hoses for signs of
cracking, leaks or abrasion. Replace
them if necessary.
DISC BRAKE SERVICE PRECAUTIONS

1. Grease or any other foreign material
must be kept off the caliper
assembly, surfaces of the rotor and
external surfaces of the hub during
service operations. Handling of the

ROTOR-TYPICAL

H 1857-A

FIG. 7 Disc Brake Rotor Minimum
Thickness Marking Location
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rotor and caliper assemblies should
be done in a way to avoid
deformation of the brake rotor and
nicking or scratching of brake
linings.
2. If a caliper piston is removed for any
reason, the piston seal must be
replaced.
3. During removal and installation of a
wheel assembly, exercise care not to
interfere with and damage the
caliper splash shield or the bleeder
screw fitting.
4. Front wheel bearing end play is
critical and must be within
specifications.
5. Be sure the vehicle is centered on the
hoist before servicing any front end
components, to avoid bending or
damaging the rotor splash shield on
full right or left wheel turns.
6. Riding of the brake pedal (common
on left foot applications) must be
avoided during vehicle operation.
7. The wheel and tire must be removed
separately from the brake rotor,
unlike drum brakes where the wheel,
tire and drum are removed as a unit.
8. Onfloatingcaliper type disc brakes,
whenever the caliper is removed the
caliper locating pins should be
inspected for wear or damage.
9. Onfloatingcaliper type disc brakes,
the caliper assembly must be
removed from the spindle prior to
removal of the shoe and lining
assemblies.
10. On floating caliper type disc brakes
t h e c a l i p e r s m u s t n o t be
interchanged from one side to the
other. When the caliper is installed
on its proper anchor plate and
spindle, the bleeder screw will point
to the rear of the vehicle. If a caliper
is installed on the wrong side of the
vehicle, it is not possible to bleed the
system properly.
11. Do not attempt to clean or restore
oil or grease soaked brake linings.
When contaminated linings are
found, brake linings must be
replaced in complete axle sets.
DRUM BRAKES

1. Remove the wheel from the drum,
and remove the drum as outlined in
Part 12-02.
2. Brush all dust from the backing
plates and interior of the brake
drums.
3. Inspect the brake shoes for excessive
lining wear or shoe damage. If the
lining is worn within 1/32 inch of
the rivet heads or if the shoes are
damaged, they must be replaced.
Replace any lining that had been
contaminated with oil, grease or
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MICROMETER GAUGE BAR
AND BALL TOOL T71P-1102-A

HUB AND ROTOR
ASSEMBLY

H 1961-A

FIG. 8 Gauging Rotor Inner Braking Surface (Pinto Shown)

brake fluid. Replace lining in axle
sets. Prior to replacement of lining,
the drum diameter should be
checked to determine that the brake
drum braking surface diameter is
within specifications. If the braking
surface diameter exceeds
specifications, the drum must be
replaced.
4. Check the condition of brake shoes,
retracting springs, hold-down
springs, and drum for signs of
overheating. If the shoes have a
slight blue coloring, indicating
overheating, replacement of the
retracting and hold-down springs is
strongly recommended. Overheated
springs lose their pull and could
cause the new lining to wear
prematurely, if they are not
replaced. If the brake drums are
heat spotted, indicating an
overheated condition, they should
be replaced.
5. If the vehicle has 30,000 or more
miles of operation on the brake
linings or signs of overheating are
present when relining brakes, the
wheel c y l i n d e r s should be
disassembled and inspected for wear
and entrance of dirt into the
cylinder. The wheel cylinder must
be rebuilt to avoid future problems.

AXLE SHAFT

C-LOCK

F1659-A

FIG. 9 Brake Drum Maximum Inside
Braking Surface Diameter
Marking Location

6. Inspect all other brake parts and
replace any that are worn or
damaged.
7. Inspect the brake drum and, if
necessary, refinish. Brake drum max
imum Inside braking surface
diameter is shown on each drum
(Fig. 9). If the maximum inside
braking surface diameter shown on
the drum is exceeded either by wear
or refinishing, the drum must be
replaced. Refer to Part 12-02 for
refinishing.
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BRAKE BOOSTER

BRAKE HOSE

BRAKE TUBING

Check the booster operation as
noted under Power Brake Functional
Test. If the brake booster is damaged or
inoperative replace it with a new
booster. The brake booster is serviced
only as an assembly-including the check
valve.
HYDRAULIC LINES

Steel tubing is used throughout the
brake system with the exception of the
flexible hoses at the front wheels and at
the rear axle housing brake tube
connection.
Always bleed the applicable
primary or secondary brake system
after primary or secondary brake
system hose or line replacement.
Centralize the pressure differential valve
after bleeding the system.
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If a section of the brake tubing
becomes damaged, the entire section
should be replaced with tubing of the
same type, size, shape and length.
Copper tubing should not be used in a

hydraulic system. When bending brake
tubing to fit underbody or rear axle
contours, be careful not to kink or crack
the tube.
All brake tubing should be double
flared properly to provide good
leakproof connections. Clean the brake
tubing by flushing with clean brake fluid
before installation.
When connecting a tube to a hose,
tube connector, or brake cylinder,
tighten the tube fitting nut to specified
torque with Milbar Tool 1112-144 or
equivalent.

A flexible brake hose should be
replaced if it shows signs of softening,
cracking, or other damage.
When installing a new front brake
hose, position the hose to avoid contact
with other chassis parts. Place a new
copper gasket over the hose fitting and
thread the hose assembly into the front
wheel cylinder. Engage the opposite end
of the hose to the bracket on the frame.
Install the horseshoe-type retaining clip,
and connect the tube to the hose: with
the tube fitting nut.
A rear brake hose should be
installed so that it does not touch the
muffler outlet pipe or shock absorber.
Thread the hose into the rear brake tube
connector. Engage the front end of the
hose to the bracket on the frame. Install
the horseshoe-type retaining clip, and
connect the tube to the hose with the
tube fitting nut.

SPECIAL SERVICE TOOLS
SPECIAL SERVICE TOOLS
Tool No.

Description

Tool No.

Rotunda WRE-500-50

Brake Pedal Effort Gauge

T71P-1102-A

Ball and Bar Gauge

Rotunda ARE-345

Vacuum and Fuel Pump Tester Gauge

Rotunda FRE-1432

Brake Drum Micrometer

Rotunda 1436

Diaphragm Type Bleeder

Rotunda FRE-1466-B

Disc Brake Lathe

Tool 4201-C

Universal Dial Indicator and Bracket

Milbar 1112-144

Inch Pound Torque Wrench

Description

CH1860-B
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BRAKE BACKING PLATE
Removal and Installation

ContinentalMark IV

Thunderbird

LincolnContinental

Mustang

Montego

Pinto

Comet,
Maverick

Torino

Cougar

1 **

Meteor

|
SE

Mercury

COMPONENT INDEX
Applies to Models as Indicated

Ford

PART 12-02 Drum Brakes—Single Cylinder,
Dual Piston

1
02-07

BRAKE BOOSTER
Cleaning and Inspection-See Part 12-01
Description

02-02 02-02 02-02 02-02 02-0
02-09 02-09 02-09 02-09 020

Removal and Installation

N/A N/A 02-02 02-02 N/A N/A N/A
N/A N/A 02-09 02-09 0209 02-09 02-09

BRAKE DRUM
Cleaning and Inspection-See Part 12-011
Refinishing

02-12

N/A

Removal and Installation (Front)
Removal and Installation (Rear)

N/A

N/A 02-05 D2-0 02-05 2-05 02-05 02-05 N/A N/A N/A

02-05

BRAKE PEDAL
02-11 02-11 02-11 02-12 02-1 02-11 2-12 02-11 02-11 N/A N/A N/A

Removal and Installation
BRAKE SHOES
Adjustments

02-04

Relining

D2-12

Removal and Installation

|02-05

DRUM BRAKE
Description

02-02

DUAL BRAKE SYSTEM
Description

02-02

MASTER CYLINDER
Cleaning and Inspection
Disassembly and Overhaul
Removal and Installation-Non-Power

N/A
N/A
N/A
N/A N/A 02-07 02-07 N/A N/A N/A

02-13 02-13 02-13 02-13 02-13 02-1 02-13 2-13 02-13 02-13 N/A N/A
02-13
N/A N/A
N/A N/A N/A 02-07 02-0 02-07 2-07 02-07 02-07 N/A N/A

Removal and Installation-Power

02-07 02-07 02-07 02-07 02-0

PRESSURE DIFFERENTIAL VALVE
Removal and Installation

02-08

WHEELCYLINDER
Cleaning and Inspection

02-13

Disassembly and Overhaul

02-13

Removal and Installation

D2-06

SPECIFICATIONS AND SPECIAL

SERVICE TOOLS

L_ 1 5

A page number indicates that the item is for the vehicle(s) listed at the head of the column.
N/A indicates that the item is not applicable to the vehicle(s) listed.
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DESCRIPTION
DUAL BRAKE SYSTEM

The drum brake system employs
single anchor, internal expanding and
self adjusting brake assemblies (rear
wheels only, if equipped with disc
brakes).
The self-adjusting brake mechanism
consists of a cable, cable guide, adjusting
lever, adjusting screw assembly, and
adjuster spring (Figs. 1 and 2). The cable
is hooked over the anchor pin at the top
and is connected to the lever at the
bottom. The cable is routed along the
webb of the secondary brake shoe by
means of the cable guide. The adjuster
spring is hooked to the primary brake
shoe and to the lever. The automatic
adjuster is actuated only when the
brakes are applied while the vehicle is
moving rearward and only when the
secondary shoe is free to move toward
the drum beyond a predetermined point.
A vacuum booster is used with the
power brake system.

The dual-master cylinder brake
system has been incorporated in all
models to provide increased safety. The
system consists of a dual-master
cylinder (Fig. 3), pressure differential
valve assembly and a switch (Fig. 4).
The switch on the differential valve
activates a dual-brake warning light,
located on the instrument panel.
The rearward (closest to the dash
paneOreservoir of the master cylinder is
used to supply hydraulic pressure to the
front brake wheel cylinders. The
forward(closest to the radiator)reservoir
is used to supply hydraulic pressure to
the rear brake wheel cylinders.
BRAKE BOOSTER

The diaphragm-type brake booster
is a self-contained vacuum-hydraulic
braking unit mounted on the engine side
of the dash panel.
The brake booster is of the vacuum
suspended-type which utilizes engine

SHOE GUIDE (ANCHOR PIN) PLATE

i n t a k e manifold vacuum and
atmospheric pressure for its power.
Adjustment of the push rod and
replacement of the check valve and
grommetare the only services permitted on the brake booster. The
booster unit is to be exchanged when it
is inspected, checked and found to be
inoperative.
PRESSURE DIFFERENTIAL VALVE

A self centering pressure differential
valve assembly is used on all vehicles
having power or non-power drum type
brakes.
The brake warning light switch is
mounted at the center of the valve body
and the spring loaded switch plunger fits
into a tapered shoulder groove in the
center of the piston. In this position, the
electrical continuity through the switch
is interrupted and the brake warning
lamp on the instrument panel is out.

SHOE GUIDE (ANCHOR PIN) PLATE

WASHER

PRIMARY SHOE-TO ANCHOR
SPRING

ANCHOR PIN

PARKING
BRAKE LEVER
RETAINING
CLIP
SECONDARY
SHOE

PRIMARY
SHOE

CABLE HOOK

PIVOT
NUT

AUTOMATIC
ADJUSTER
SPRING

BRAKE CABLE
AND HOUSING
H1649-B

FIG. 1 Self-Adjusting Brake Assemblies—Typical

12-02-03

DRUM BRAKE—SINGLE CYLINDER, DUAL PISTON

ANCHOR PIN
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SHOE GUIDE (ANCHOR PIN) PLATE

PARKING BRAKE LINK

FORWARD
SHOE RETRACTING
SPRING
SHOE RETRACTING
SPRING

SECONDARY SHOE

LINK SPRING

SHOE HOLD
DOWN SPRING

PRIMARY SHOE

CABLE HOOK

BRAKE PARKING LEVER

PARKING BRAKE CABLE
HOUSING RETAINER

PARKING BRAKE CABLE AND HOUSING

AUTOMATIC ADJUSTER SPRING

H 1843-A

FIG. 2 Self Adjusting Brake Assembly (Pinto Rear Brake)
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FLUID RESERVOIR
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\
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FIG. 3 Dual Master Cylinder—Typical
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BRAKE WARNING LAMP SWITCH
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FRONT BRAKE
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REAR BRAKE

FRONT BRAKE

RIGHT FRONT
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BRAKE OUTLET

LEFT FRONT
BRAKE OUTLET

MASTER CYLINDER

MASTER CYLINDER

BRAKE WARNING
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OUTLET
LEFT FRONT BRAKE
REAR BRAKE
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OUTLET
OUTLET TO
REAR BRAKES

OUTLET TO

INLET
NORMAL POSITION
(CENTERED)

RIGHT FRONT BRAKE
LIGHT CAR

CUSTOM CAR

H1698-B

FIG. 4 Pressure Differential Valve and Brake Warning Light Switch

ADJUSTMENTS
BRAKE SHOES
After any brake service work, obtain a firm brake pedal before moving
the vehicle. Riding the brake pedal
(common on left foot application)
should be avoided when driving the vehicle.
The hydraulic drum brakes are
self-adjusting and require a manual adjustment only after the brake shoes have
been relined, replaced, or when the
length of the adjusting screw has been
changed while performing some other
service operation. The manual adjustment is performed with the drums
removed, using the tool and the procedure detailed below.
When adjusting the rear brake
shoes, check the parking brake cables
for proper adjustment. Make sure that
the equalizer operates freely.
To adjust the brake shoes:
1. Use Rotunda Tool HRE 8650, (Fig.
5) to determine the inside diameter
of the drum braking surface.
2. Use the tool as shown in Fig. 5 and
adjust the brake shoe diameter to fit
the gauge. Hold the automatic
adjusting lever out of engagement
while rotating the adjusting screw,
to prevent burring the screw slots.
Make sure the adjusting screw
rotates freely. If necessary, lubricate
the adjusting screw threads with a
thin, uniform coating of lubricant
(ESA-M1C75-B).
3. Rotate Tool HRE 8650 around the
brake shoes to be sure of the setting.
4. Apply a small quantity of high
temperature grease to the points

Tool-HRE-865IO

JUST SET TO DRUM
DIAMETER HERE . . .

CORRECT BRAKE
DIAMETER HERE

H1416-A

FIG. 5 Adjusting Brake Shoes Using Tool HRE-8650
where the shoes contact the backing
plate, being careful not to get the
lubricant on the linings.
Install the drums. Install the drum
retaining nuts and tighten securely.
6. Install the wheels on the drums and
tighten the nuts to specification.

7. C o m p l e t e t h e a d j u s t m e n t by
applying the brakes several times
with a minimum of 50 lbs pressure
on the pedal (non-power brakes) or
25 lbs pressure (power brakes) while
backing the vehicle. After each stop
the vehicle must be moved forward.
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8. After the brake shoes have been
properly adjusted, check the
operation of the brakes by making
several stops while operating in a
forward direction.

REMOVAL AND INSTALLATION
BRAKE DRUMS

Removal—Front
1. Raise the vehicle until the wheel and
tire clear the floor. Remove the
wheel cover or hub cap, and remove
the wheel and tire from the drum.
2. Remove the grease cap from the
hub. Remove the cotter pin, nut
lock, adjusting nut, and flat washer
from the spindle. Remove the outer
bearing cone and roller assembly.
3. Pull the drum off the wheel spindle.
4. If the drum will not come off, pry
the rubber cover from the brake
backing plate. Insert a narrow
screwdriver through the slot and
disengage the adjusting lever from
the adjusting screw. While holding
the adjusting lever away from the
screw, back off the adjusting screw
with the brake adjusting tool (Fig.
6). Be very careful not to burr, chip,
or damage the notches in the
adjusting screw; otherwise the selfadjusting mechanism will not
function properly.
Installation—Front
1. If the drum is being replaced,
remove the protective coating from
the new drum with carburetor
degreaser. Then, use sandpaper to
insure that no residue remains. Wipe
the drum with a cloth soaked with
denatured alcohol. Install new
bearings and grease seal. Pack the
wheel bearings, install the inner
bearing cone and roller assembly in
the inner cup, and install the new
grease seal; see Part 11-02.
If the original drum is being
installed, make sure that the grease in
the hub is clean and adequate.
2. Adjust the brakes and install the
drum assembly as outlined under
Brake Shoe Adjustments in this
section.
3. Install the outer wheel bearing,
washer and adjusting nut.
4. Adjust the wheel bearing as outlined
in Part 11-02, then install the grease
cap. Install the wheel and hub cap.
Removal—Rear
1. Raise the vehicle so that the tire is
clear of the floor.
2. Remove the hub cap and wheel.

RUBBER PLUG
REMOVED

•MOVE HANDLE UPWARD
TO RETRACT BRAKE SHOES

HI590-A

FIG. 6 Backing Off Brake
Adjustment

Remove the three drum retainer
nuts and remove the brake drum. If
the drum will not come off, pry the
rubber cover from the backing plate.
Insert a narrow screwdriver through
the hole in the backing plate, and
disengage the adjusting lever from
the adjusting screw. While holding
the adjusting lever away from the
adjusting screw, back off the
adjusting screw with the brake
adjusting tool (Fig. 6). Be very
careful not to burr, chip, or damage
the notches in the adjusting screw;
otherwise, the self- adjusting
mechanism will not function
properly.
Installation—Rear
1. Remove the protective coating from
a new drum with carburetor
degreaser; then, sand lightly and
wipe with a cloth soaked with
denatured alcohol.
2. Adjust the brakes as outlined under
Brake Shoe Adjustments in this
section. Place the drum over the
brake assembly and into position.
3. Install the three drum retainer nuts
and tighten securely. Install the
wheel on the axle shaft flange studs
against the drum, and tighten the
attaching nuts to specifications.

BRAKE SHOES

Removal
1. With the wheel and drum removed,
install a clamp over the ends of the
brake cylinder as shown in Fig. 7.
2. Remove the shoe to anchor springs,
with the tool shown in Fig. 7 and
unhook the cable eye from the
anchor pin.
3. Remove the shoe guide (anchor pin)
plate (Fig. 1) when so equipped.
4. Remove the shoe hold-down
springs, shoes, adjusting screw,
pivot nut, socket and automatic
adjustment parts.
5. On rear brakes, remove the parking
brake link, spring and retainer.
Disconnect the parking brake cable
from the parking brake lever.
6. After removing the rear brake
secondary shoe, disassemble the
parking brake lever from the shoe by
removing the retaining clip and
spring washer (Fig. 1).
Installation
1. Before installing the rear brake
shoes, assemble the parking brake
lever to the secondary shoe and
secure with the spring washer and
retaining clip.
2. Apply a light coating of high
temperature grease at the points
where the brake shoes contact the
backing plate.
3. Position the brake shoes on the
backing plate and secure the
assembly with the hold down
springs. On the rear brake, install

H1390-A

FIG. 7 Retracting Spring Removal
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the parking brake link, spring and
retainer, back off the parking brake
adjustment; then, connect the
parking brake cable to the parking
brake lever (Figs. 1 and 2).
4. Install the shoe guide (anchor pin)
plate on the anchor pin when so
equipped.
5. Place the cable eye over the anchor
pin with the crimped side toward the
backing plate (11 inch brakes) or
drum (9 and 10 inch brakes).
6. Install the primary shoe to anchor
spring (9 and 10 inch brakes) or
secondary shoe to anchor spring (11
inch brakes). Refer to Fig. 8.
7. Install the cable guide on the
secondary shoe web with the flanged
hole fitted into the hole in the
secondary shoe web. Thread the
cable around the cable guide groove
(Fig. 1). It is imperative that the
cable be positioned in this groove
and not between the guide and the
shoe web.
8. Install the secondary shoe to anchor
spring (9 and 10 inch brakes) or the
primary shoe to anchor spring (on
11 inch brakes) with the tool shown
in Fig. 8. Be certain that the cable
eye is not cocked or binding on the
anchor pin when installed. All parts
should be flat on the anchor pin.
Remove the brake cylinder clamp.
9. Apply high-temperature
grease
(ESA-M1C75-B) to the threads and
the socket end of the adjusting
screw. Turn the adjusting screw into
the adjusting pivot nut to the limit of
the threads and then back off 1/2
turn. Interchanging the brake shoe
adjusting screw assemblies from one
side of the vehicle to the other would
cause the brake shoes to retract
rather than expand each time the
automatic adjusting mechanism
operated. To prevent installation on
the wrong side of the vehicle, the
socket end of the adjusting screw is
stamped with an R or L (Fig. 9).
10. Place the adjusting socket on the
screw and install this assembly
between the shoe ends with the
adjusting screw toothed wheel
nearest the secondary shoe.
11. Hook the cable hook into the hole in
the adjusting lever. The adjusting
levers are stamped with an R or L to
indicate their installation on right or
left brake assembly (Fig. 9).
12. Position the hooked end of the
adjuster spring completely into the
large hole in the primary shoe web.
The last coil of the spring should be
at the edge of the hole. Connect the
loop end of the spring to the adjuster
lever hole.

ADJUSTING LEVER

ADJUSTING SCREW
IDENTIFICATION LINES
H1143-C

H1391-A

FIG. 8 Retracting Spring Installation

13. Pull the adjuster lever, cable and
automatic adjuster spring down and
toward the rear to engage the pivot
hook in the large hole in the
secondary shoe web (Fig. 1).
14. After installation, check the action
of the adjuster by pulling the section
of the cable between the cable guide
and the anchor pin toward the
secondary shoe web far enough to
lift the lever past a tooth on the
adjusting screw wheel. The lever
should snap into position behind the
next tooth, and release of the cable
should cause the adjuster spring to
return the lever to its original
position. This return action of the
lever will turn the adjusting screw
one tooth.
If pulling the cable does not produce
the action described, or if the lever
action is sluggish instead of positive and
sharp, check the position of the lever on
the adjusting screw toothed wheel. With
the brake in a vertical position (anchor
at the top), the lever should contact the
adjusting wheel 3/16 inch (plus or
minus 1/32 inch) above the centerline of
the screw. If the contact point is below
this centerline, the lever will not lock on
the teeth in the adjusting screw wheel,
and the screw will not be turned as the
lever is actuated by the cable.
To determine the cause of this
condition:
a. Check the cable end fittings. The
cable should completely fill or
extend slightly beyond the
crimped section of the fittings. If
it does not meet this specification,
possible damage is indicated and
the cable assembly should be
replaced.
b. Check the cable length. On
models equipped with 11 inch
brakes, the cable should measure
11-1/8 inches (plus or minus 1/64
inch) from the end of the cable
anchor to the end of the cable
hook. On models equipped with 9

FIG. 9 Adjusting Screw and Lever
Identification

inch brakes, the cable should
measure 8 - 7 / 1 6 inches. On
models equipped with 10 inch
brakes, the cable should measure
9-3/4 inches from the end of the
cable anchor to the end of the
cable hook.
c. C h e c k t h e cable guide for
damage. The cable groove should
be parallel to the shoe web, and
the body of the guide should lie
flat against the web. Replace the
guide if it shows damage.
d. Check the pivot hook on the
lever. The hook surfaces should
be square with the body of the
lever for proper pivoting. Replace
the lever if the hook shows
damage.
e. See that the adjusting screw
socket is properly seated in the
notch in the shoe web.
WHEEL CYLINDER

Removal
1. Remove the wheel and the drum.
2. Remove the brake shoe assemblies,
following procedures outlined in
this section.
3. Disconnect the brake line from the
brake cylinder. On a vehicle with a
vacuum brake booster, be sure the
engine is stopped and there is no
vacuum in the booster system before
disconnecting the hydraulic lines.
To disconnect the hose at a front
cylinder, loosen the tube fitting that
connects the opposite end of the
hose to the brake tube at a bracket
on the frame.
Remove the horseshoe-type
retaining clip
from the hose
and bracket, disengage
the
hose from the bracket, then unscrew
the entire hose assembly from the
front wheel cylinder. At a rear
cylinder, unscrew the tube fitting
that connects the tube to the
cylinder. Do not pull the metal tube
away from the cylinder. Pulling the
tube out of the cylinder connection
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will bend the metal tube and make
installation difficult. The tube will
separate from the cylinder when the
cylinder is removed from the
backing plate.
4. Remove the wheel cylinder
attaching
bolts and lock
washers and remove the cylinder.
Installation
Wipe the end(s) of the hydraulic line
to remove any foreign matter before
making connections.
1. To install a front
wheel
cylinder, position the cylinder to the
backing plate. Install the two lock
washers and attaching bolts. Torque
them to specifications.
2. Install a new copper gasket over the
hose fitting. Thread the hose into the
cylinder and tighten it to specified
torque.
3. Engage the opposite end of the hose
to the bracket on the frame. Install
the horseshoe-type retaining clip,
and connect the brake tube to the
hose with the tube fitting nut.
Tighten the nut to specification with
tool 1112-144.
4. To install a rear wheel cylinder,
place the rear wheel cylinder into
position. Enter the tubing into the
cylinder, and start the tube fitting
nut into the threads of the cylinder.
5. Secure the cylinder to the backing
plate by installing the attaching
bolts and lock washers.
6. Tighten the tube fitting nut to
specification with tool 1112-144.
7. Install the links in the ends of the
wheel cylinder, install the shoes and
adjuster assemblies, and adjust the
shoes as outlined in this section.
8. Adjust the brakes as described in
this part. Install the brake drum and
wheel. Bleed the brakes and
centralize the differential valve as
outlined in Part 12-01.
BRAKE BACKING PLATE

Removal
1. Remove the wheel and brake drum.
Disconnect the brake line from the
brake cylinder.
2. Remove the brake shoe and adjuster
assemblies and the wheel cylinder as
outlined in this section. On the rear
wheels, disconnect the parking
brake lever from the cable.
3. If the rear backing plate is being
replaced, remove the axle shaft from
the applicable rear axle as outlined
in Group 15 and disengage the
parking brake cable retainer from
backing plate. Remove the backing
plate and gasket.

If the front backing plate is being
replaced, remove the bolts and nuts that
secure the backing plate to the front
wheel spindle and remove the plate and
gasket.
Installation
If a rear backing plate is to be
replaced, install a new rear backing
plate and gasket on the attaching bolts
in the axle housing flange. Insert
parking brake cable into backing plate
and secure retaining fingers. Install the
rear axle shaft for applicable rear axle.
Refer to Group 15 for the proper
installation procedure.
1. If the front brake backing plate is to
be replaced, position a new front
backing plate and gasket to the
wheel spindle and install the
attaching bolts and nuts.
2. Install the wheel cylinder and
connect the brake line as outlined in
this section.
3. Install the brake shoe and adjuster
assemblies as outlined in this
section. On a rear brake, connect the
parking brake cable to the lever.
4. Adjust the brake shoes as outlined in
this section, and install the brake
drums and wheels. Bleed the brake
system and c e n t r a l i z e the
differential valve as outlined in Part
12-01.
DUAL MASTER CYLINDER

Removal—Non-Power Brakes.
Refer to Figs. 10, 11, 12, 13.
1. Disconnect the stoplight switch
wires at the connector. Remove the
spring retainer. Slide the stop light
switch off the brake pedal pin just
far enough to clear the end of the
pin, then remove the switch from the
pin. Use care to avoid switch
damage during removal.
2. Slide the master cylinder push rod
and the nylon washers and bushings
off the brake pedal pin.
3. Remove the brake tubes from the
primary and secondary outlet ports
of the master cylinder.
4. Remove the lock nuts or cap screws
and lockwashers that secure the
master cylinder to the dash panel
and lift the cylinder forward and
upward from the vehicle.
Installation—Non-Power Brakes
1. Position the boot on the push rod
and secure the boot to the master
cylinder. Carefully insert the master
cylinder push rod and boot through
the dash panel opening and position
the master cylinder on the panel.
2. Install the lock nuts or cap screws at
the dash panel and torque them to
specification.
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3. Coat the nylon bushings with SAE
10W oil. Install the nylon washer
and bushing on the brake pedal pin.
4. Position the stop light switch and
master cylinder push rod on the
brake pedal pin, install the nylon
bushing and washer and secure them
in position with the spring retainer.
5. Connect the wires at the stop light
switch connector.
6. Connect the brake lines to the
master cylinder.
7. Fill the master cylinder with the
specified brake fluid to within 1/4
inch of the top of the dual reservoirs.
Use Brake Fluid-Extra Heavy Duty
(ESA-M6C25-A) or equivalent for
all drum brake applications. The
extra heavy duty brake system fluid
is colored blue for identification.
8. Bleed the dual-master cylinder and
the primary and secondary brake
systems. Centralize the pressure
differential valve. Refer to
Hydraulic System Bleeding and
Centralizing of the Differential
Valve, Part 12-01, for proper
procedure.
9. Operate the brakes several times;
then, check for external hydraulic
leaks.
Removal—Power Brakes
1. Remove the brake tubes from the
primary and secondary outlet ports
of the master cylinder (Figs. 14 thru
16).
2. Remove the two nuts attaching the
master cylinder to the brake booster
assembly.
3. Slide the master cylinder forward
and upward from the vehicle.
Installation—Power Brakes
1. Before installing the master
cylinder, check the distance from
the outer end of the booster
assembly push rod to the master
cylinder mounting surface. Turn the
push rod adjusting screw in or out as
required to obtain the specified
length. Refer to Part 12-01, Power
Brake Master Cylinder Push Rod
Adjustment for the proper
procedure.
2. Position the master cylinder
assembly over the booster push rod
and onto the two studs on the
booster assembly (Figs. 14 thru 16).
3. Install the attaching nuts and torque
them to specifications.
4. Install the front and rear brake tubes
to the master cylinder outlet fittings.
5. Fill the master cylinder with the
specified brake fluid to within 1/4
inch of the top of the dual reservoirs.
Use Brake Fluid-Extra Heavy
Duty-(ESA-M6C25-A)for all brake
applications. The extra heavy duty
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FIG. 10 Master Cylinder and Brake Pedal Installation—Non-Power Brake—Torino and Montego
brake fluid is colored blue for
identification.
6. Bleed the dual-master cylinder and
the primary and secondary brake
systems. Centralize the pressure
differential valve. Refer to
Hydraulic.System Bleeding and
Centralizing of the Differential
Valve, Part 12-01, for the proper
procedure.
7. Operate the brakes several times,
then check for external hydraulic
leaks.

56349-S2

353574-S7
SLEEVE
2A188

Removal
The pressure differential valve
assembly is serviced as an assembly
only. Do not attempt to repair this unit.
1. Disconnect the brake warning light
connector from the warning light
switch.
2. Disconnect the inlet and outlet tubes
from the valve assembly.
3. Remove the two attaching nuts or
bolts from the valve bracket and
remove the valve assembly and
bracket from the vehicle.
Installation
1. Position the valve assembly and
bracket and install the attaching
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FIG. 11 Master Cylinder and Brake Pedal Installation—Non-Power
Brake—Mustang and Cougar
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PEDAL SHAFT RETAINER 2B277
CLIP MUST BE FULLY INSTALLED
WITH LOCKING TAB OVER SHAFT AS SHOWN

BUSHING 2461

SHAFT RETAINER 2B277
ROTATE BUSHING UNTIL TABS
'LOCATE IN SUPPORT ASSEMBLY
BUSHING 2461

CLUTCH PEDAL
ASSEMBLY 7519

PEDAL SUPPORT
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VIEW Y
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VIEW Z
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BRAKE BOOSTER

Removal

373297-S2
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13-25 LB. FT.

MASTER CYLINDER ASSEMBLY 2140

nuts and bolts: torque them to
specifications.
2. Install the inlet and outlet tubes to
the valve assembly. Torque them to
specifications.
3. Connect the brake warning light
connector to the warning light
switch.
4. Bleed the system and centralize the
pressure differential valve following
the procedures in Centralizing the
Pressure Differential Valve.

BRAKE PEDAL
ASSEMBLY 2455
55914-A2 2 REQUIRED

MAIN VIEW STANDARD TRANSMISSION SHOWN
H 1848-A

FIG. 12 Master Cylinder and Brake Pedal Installation—Pinto

1. Working from inside the vehicle
below the instrument panel,
disconnect the booster push rod
from the brake pedal assembly. To
do this, proceed as follows:
Disconnect the stop light switch
wires at the connector. Remove the
hairpin retainer. Slide the stop light
switch off from the brake pedal pin just
far enough for the switch outer hole to

clear the pin, and then remove the
switch from the pin. Be careful not to
damage the switch during removal.
Slide the booster push rod and the nylon
washers and bushing off the brake pedal
pin (Figs. 14 thru 16).
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TO 1/4 INCH
SWITCH
FROM TOP
80
MASTER
SPACER
CYLINDER
2B129
2140
(2) REQUIRED

PART OF 2140
ASSEMBLY REF
BUSHING
2A309

VIEWY

PIN MUST BE LOCKED
IN PLACE AS SHOWN

BRAKE PEDAL
ASSEMBLY
2455
PEDAL SUPPORT ASSEMBLY
6201508

INSERT DOG POINT
END INTO 6201508
ASSEMBLY

382802-S100
(4) REQUIRED
13-25 LB. FT.

AUTOMATIC TRANSMISSION

FIG. 13 Master Cylinder and Brake Pedal Installation—Maverick and Comet

H1978-A
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VACUUM OUTLET
MANIFOLD-90490
VACUUM HOSE
2A047

PEDAL SUPPORT ASSY.
6501508

376588-S CLIP REF.
USE WITH SPEED
CONTROL -ATTACH
OVER R.H. UPPER
SPEED CONTROL
BRACKET
BOOSTER ASSY. DASH PANEL REF.
2B195

382984-S32
2 REQD.
COLOR BLACK
FOR
IDENTIFICATION

FT
;

FLUID LEVEL IN
BRAKE MASTER
CYLINDER MUST
BE FROM
FULL TO 1/4
INCH FROM TOP
'PIN MUST BE LOCKED
IN PLACE AS SHOWN

FT.

BUSHING-2461
2 REQD.
COLOR GRAY
FOR
IDENTIFICATION
SLEEVE
2A188

BUSHING
2A309
STOPLIGHT
SWITCH
13480
) 380699-S100
DIRECTION
OPTIONAL
COLOR RED
FOR
IDENTIFICATION

PEDAL COVER
2A487
PEDAL PAD
2457
BRAKE PEDAL ASSY.
2455
H2053-A

FIG. 14 Master Cylinder and Brake Pedal Installation—Power Brake—Ford,
Mercury and Meteor
ON MANUAL TRANSMISSION
VEHICLES ONLY.
HANDTORQUE THIS NUT TO
13-25 LB. FT.

CLIP MUST BE FULLY
INSTALLED WITH LOCKING
TAB OVER SHAFT AS SHOWN
VACUUM
HOSE
2A047

2. Open the hood and remove the
master cylinder from the booster.
Secure it to one side without
disturbing the hydraulic lines. It is
not necessary to disconnect the
brake lines, but care should be taken
that the brake lines are not
deformed. Permanent deformation
of brake lines can lead to tube
failure.
3. Disconnect the manifold vacuum
hose from the booster unit.
4. Remove the booster-to-dash panel
attaching nuts (Figs. 14 thru 16).
Remove the booster and bracket
assembly from the dash panel,
sliding the push rod link out from
the engine side of the dash panel.
Installation
1. Mount the booster assembly to the
dash panel by inserting the push rod
in through the hole and boot in the
dash panel. Install the bracket-todash panel attaching lock nui:s (Figs.
14 thru 16).
2. Connect the manifold vacuum hose
to the booster.
PEDAL SUPPORT
ASSEMBLY
6501508

RETAINING CLIP
2B277
382802-S100
(4) REQUIRED
13-30 LB. FT.

12-02-10

BUSHING
2461
(2) REQUIRED

373298-S2
ASSEMBLY
(2) REQUIRED
357312-S2
(4) REQUIRED

384007-S
CLIP

7519 ASSEMBLY REF.
CLUTCH PEDAL ASSEMBLY
"V"BRACE
6501524 REF.

\

FLUID IN MASTER CYLINDER
MUST BE FROM FULL TO 1/4
INCH FROM TOP

VACUUM BOOSTER
2005

C5DA-2B129-A
(2) REQUIRED
BRAKE PEDAL
ASSEMBLY
2455

MAIN VIEW
INSTALLATION WITH AUTOMATIC TRANSMISSION

382802-S100
15-25 LB. FT.
PEDAL COVER
2A487
BEND TABS 90°
AFTER ASSEMBLY
2 PLACES
NO SHARP
PROJECTIONS
PERMISSIBLE
BRAKEPEDAL
2455
PEDAL PAD
2457

PEDAL COVER
2A487
BEND TABS 90 c
AFTER ASSEME:LY(4) PLACES
NO SHARP
PROJECTIONS
PERMISSIBLE
PEDAL PAD
2457

INSTALLATION WITH MANUAL TRANSMISSION,
IF SO EQUIPPED, SAME AS MAIN VIEW EXCEPT AS SHOWN

FIG. 15 Master Cylinder and Brake Pedal Installation—Power Brake—Torino and Montego

H1557-D
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3. Before installing the master
cylinder, check the distance from
the outer end of the booster
assembly push rod to master
cylinder surface. Turn the screw in
or out to obtain the specified length.
Refer to Part 12-01, Power Brake
Master Cylinder Push Rod
Adjustment. Install the master
cylinder and torque the attaching
nuts to specifications.
4. Working from inside the vehicle
below the instrument panel, connect
the booster push rod to the brake
pedal assembly. To do this, proceed
as follows:
Install the inner nylon washer, the
booster push rod, and the bushing on the
brake pedal pin. Position the switch so
that it straddles the push rod with the
switch slot on the pedal pin and the
switch outer hole just clearing the pin.
Slide the switch completely onto the pin,
and install the nylon washer as shown in
Figs. 14 thru 16. Be careful not to bend
or deform the switch. Secure these parts
to the pin with the retainer. Connect the
stop light switch wires to the connector,
and install the wires in the retaining clip.

PEDAL SUPPORT ASSY.
382984-S3"
(2 REQD.)
\

.CLUTCH PEDAL ASSY.

MASTER CYLINDER
ASSY.

Removal
1. Remove the clutch pedal assist
spring.
2. Disconnect the clutch pedalto-equalizer rod at the clutch pedal
by removing the retainer and
bushing.
3. Disconnect the stop light switch
wires at the connector.
4. Remove the switch retainer, and
slide the stop light switch off the
brake pedal pin just far enough for
the switch outer hole to clear the
pin. Then lower the switch away
from the pin.
5. Slide the master cylinder or booster
push rod and the nylon washers and
bushing off from the brake pedal pin
(Figs. 10, 13 and 15).
6. Remove the retaining clip from the
clutch and brake pedal shaft, then
remove the clutch pedal assembly,
the brake pedal assembly, and the
bushings from the pedal support
bracket.
Installation
1. Apply a coating of S AE 10 engine oil
to the bushings and locate all
bushings in their proper places on
the clutch and brake pedal support
assemblies.
2. Position the brake pedal to the

BEND TABS 90°AFTER ASSY.
NO PROJECTIONS PERMISSIBLE.

FLUID LEVEL IN BRAKE
MASTER CYLINDER MUST
BE FROM FULL TO 0.25
INCHES FROM TOP.

BOOSTER CHECK
VALVE REF.

BOLT
56349-S4

BUSHING 2461
2 REQD.)
SLEEVE 2A188

{

1/8 MAX. & FULL WIDTH OF CLAMP
ON HOSE INSTALLATION

330699-S100
/DIRECTION
OPTIONAL

" 5DA-2B129-A
STOPLIGHT SWITCH (2 REQD.)
13480
BUSHING 2A309
VIEW B

FIG. 16 Master Cylinder and Brake Pedal Installation—Power Brake
and Cougar

BRAKE PEDAL
COMET, MAVERICK, MONTEGO
AND TORINO W/MANUAL SHIFT
TRANSMISSION

VIEW A

3.
4.

5.

6.
7.
8.

support bracket, then install the
clutch pedal and shaft assembly
through the support bracket and
brake pedal assembly. Install the
retaining clip (Figs. 10, 13 and 15).
Install the clutch pedal assist spring.
Connect the clutch pedal-toequalizer rod to the clutch pedal
assembly with the bushing and the
spring clip retainer. Apply SAE 10
engine oil to the bushing.
Install the inner nylon washer, the
master cylinder or booster push rod,
and the bushing on the brake pedal
pin. Position the switch so that it
straddles the push rod with the
switch slot on the pedal pin and the
switch outer hole just clearing the
pin. Slide the switch completely onto
the pin, and install the outer nylon
washer as shown in Figs. 11, 14 and
16. Secure these parts to the pin with
the self-locking pin.
Connect the stop light switch wires
to the connector, and install the
wires to the retaining clip.
Adjust the clutch pedal free play
(Group 16-02) to specification, if
required.
Check the Brake Pedal Free Height
and Travel Measurements (Part 1201, Section 1).

FORD, MERCURY, MUSTANG, AND
COUGAR—ALL TRANSMISSIONS
TORINO, MONTEGO W/
AUTOMATIC TRANSMISSION
Removal

1. Disconnect the stop light switch

-Mustang

wires at the connector.
2. Remove the self-locking pin and
slide the stop light switch off the
brake pedal pin just far enough for
the switch outer hole to clear the
pin. Then lower the switch away
from the pin. Slide the master
cylinder or booster push rod and the
nylon washers and bushing off from
the brake pedal pin (Figs. 10,11,14,
15 and 16).
3. Remove the locknut and bolt from
the pedal support. Remove the
pedal, washer, spacer and bushings
from the supporrt bracket.
Installation
1. Apply a coating of SAE 10 engine oil
to the bushings and locate the
washer, spacer and bushings in their
proper places on the pedal assembly
(Figs. 10, 11, 14, 15 and 16).
2. Position the brake pedal assembly to
the support bracket, then install the
pedal bolt through the support
bracket and brake pedal assembly.
Install the locknut.
3. Install the inner nylon washer, the
master cylinder or booster push rod,
and the bushing on the brake pedal
pin. Position the switch so that it
straddles the push rod with the
switch slot on the pedal pin, and the
switch outer hole just clearing the
pin. Slide the switch completely onto
the pin, and install the outer nylon
washer. Secure these parts to the pin
with the self-locking pin.
4. Connect the stop light switch wires
to the connector, and install the
wires in the retaining clip.
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5. Check the Brake Pedal Free Height
and Travel Measurements, Part 1201.
MAVERICK, COMET, PINTO W /
AUTOMATIC TRANSMISSION

Removal
1. Disconnect the stop light switch
wires at the connector
2. Remove the self locking pin and
slide the stop light switch off the
brake pedal pin just far enough for
the switch outer hole to clear the
pin, and then lower the switch away
from the pin. Be careful not to
damage the switch during removal.
Slide the master cylinder push rod
and the nylon washers and bushing
off the brake pedal pin (Figs. 12 and
13).
3. Remove the retaining clip and
washer from the brake pedal shaft,
then remove the shaft, the brake
pedal and the bushings from the
pedal support bracket.
Installation
1. Apply a coating of SAE 10 Engine
oil to the bushings and locate
bushings in their proper places on
the pedal assembly and pedal
support bracket (Figs. 12 and 13).
2. Position the brake pedal assembly to
the support bracket, then install the
pedal shaft through the support
bracket and brake pedal assembly.
Install the retaining clip.
3. Install the inner nylon washer, the
master cylinder push rod, and the
bushing on the brake pedal pin.
Position the switch so that it

straddles the push rod with the
switch slot on the pedal pin and the
switch outer hole just clearing the
pin. Slide the switch completely onto
the pin, and install the nylon washer
as shown in Figs. 12 and 13. Be

2.

careful not to bend or deform the

switch. Secure these parts to the pin
with the hairpin retainer.
4. Connect the stop light switch wires
to the connector, and install the
wires in the retaining clip.
5. Check the Brake Pedal Free Height
and Travel Measurements, Part 1201.
PINTO W/MANUAL TRANSMISSION

Removal
1. Remove the clutch cable clevis shaft
retainer and shaft from the clutch
pedal (Fig. 12).
2. Disconnect the stop light switch
wires at the connector.
3. Remove the switch self-locking pin
and slide the stop light switch off the
brake pedal pin just far enough for
the switch outer hole to clear the
pin. Then lower the switch away
from the pin.
4. Slide the master cylinder push rod
and the nylon washers and bushing
off the brake pedal pin (Fig. 12).
5. Remove the retaining clip from the
clutch and brake pedal shaft, then
remove the clutch pedal and shaft
assembly, the brake pedal assembly,
and the bushings from the pedal
support bracket (Fig. 12).
Installation
1. Apply a coating of SAE 10 engine oil

3.

4.

5.
6.
7.

to the bushings and locate all
bushings in their proper places on
the pedal support and brake pedal
assemblies.
Position the brake pedal i:o the
support bracket, then install the
clutch pedal and shaft assembly
through the support bracket and
brake pedal assembly. Install the
spring clip (Fig. 12).
Position the clutch cable clevis to
the clutch pedal assembly. Install
the clevis shaft and spring clip
retainer. Apply SAE 10 engine oil to
the shaft.
Install the inner nylon washer, the
master cylinder push rod, and the
bushing on the brake pedal pin.
Position the switch so that it
straddles the push rod with the
switch slot on the pedal pin and the
switch outer hole just clearing the
pin. Slide the switch completely onto
the pin, and install the outer nylon
washer as shown in Fig. 12. Secure
these parts to the pin with the selflocking pin.
Connect the stop light switch wires
to the connector, and install the
wires to the retaining clip.
Adjust the clutch pedal free play
(Group 16) to specification, if
required.
Check the Brake Pedal Free Height
and Travel Measurements (Part 1201, Section 1).

OVERHAUL
BRAKE DRUM REFINISHING

BRAKE SHOES

Minor scores on a brake drum can
be removed with sandpaper. A drum
that is excessively scored or shows a
total indicator runout of over 0.007 inch
should be refinished. Remove only
enough stock to eliminate the scores and
true up the drum. Brake drum
maximum inside diameter is shown on
each drum (Fig. 17). If the maximum
inside diameter shown on the drum is
exceeded either through wear or
refinishing, the drum must be replaced.
Check the inside diameter of the
brake drum with a brake drum
micrometer (Tool FRE-1432).
After a drum is refinished, wipe the
refinished surface with a cloth soaked in
clean denatured alcohol. If one drum is
refinished, the opposite drum on the
same axle should also be refinished to
the same size.

Relining
Brake linings that are worn to within
1/32 inch of a rivet head or have been
contaminated with brake fluid, grease or
oil must be replaced. Failure to replace
worn linings will result in a scored
drum. When it is necessary to replace
linings, they must also be replaced on
the wheel on the opposite side of the
vehicle. Inspect brake shoes for
distortion, cracks, or looseness. If this
condition exists, the shoe must be
discarded. Do not attempt to repair a
damaged brake shoe.
1. Wash the brake shoes thoroughly in
a clean solvent. Remove all burrs or
rough spots from the shoes.
2. Check the inside diameter of the
brake drum with a brake drum
micrometer (Tool FRE-1432).
3. Position the new lining on the shoe.

BRAKE DRUM-TYPICAL

MAXIMUM DIAMETER
h(OPTIONAL

LOCATION) H 1359-A

FIG. 17 Brake Drum Maximum
Inside Braking Surface
Diameter Marking Location

Starting in the center, insert and
secure t h e r i v e t s , working
alternately towards each end.
Replacement linings are ground and
no further grinding is required.
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4. Check the clearance between the
shoe and lining. The lining must seat
tightly against the shoe with not
more than 0.008 inch clearance
between any two rivets.

BOOT
2206

CUP

WHEEL CYLINDERS
Wheel cylinders should not be
disassembled unless they are leaking or
unless new cups and boots are to be
installed. It is not necessary to remove
the brake cylinder from the backing
plate to disassemble, inspect, or hone
and overhaul the cylinder. Removal is
necessary only if the cylinder is
damaged or scored beyond repair. If
repair is necessary on a wheel cylinder,
it is required practice, during the
warranty period, to replace the cylinder
as a unit instead of overhauling it with
a service repair kit.
Disassembly
1. Remove the links and the rubber
boots from the ends of the brake
cylinder. Remove the pistons, cups,
and return spring and expander
assembly from the cylinder bore
(Fig. 18).
2. Remove the bleeder screw from the
cylinder.
3. Discard all rubber parts and wash all
other parts in clean alcohol.
4. Replace scored pistons. Always
replace the rubber cups and dust
boots.
5. Inspect the cylinder bore for score
marks or rust. If either condition is
present, the cylinder bore must be
honed. However, the cylinder
should not be honed more than 0.003
inch beyond its original diameter.
6. Wash the cylinder with clean
alcohol after honing and dry it with
compressed air.
7. Check the bleeder hole to be sure
that it is open.
Assembly
Use all parts in the wheel cylinder repair
kit.
1. Apply a light coating of heavy duty
brake fluid to all internal parts.
2. Thread the bleeder screw into the
cylinder and tighten securely.
3. Insert the return spring and
expander assembly, cups, and
pistons into their respective
positions in the cylinder bore (Fig.
19). Place a boot over each end of
the cylinder.
DUAL MASTER CYLINDER
When a repair is necessary on the
master cylinder, it is required practice
during the warranty period to replace
the cylinder as a unit instead of over-

CYLINDER
2261

BLEEDER
SCREW
2208

RETURN SPRING AND
CUP EXPANDER ASSY.

PISTON
2197

H 1385-C

FIG. 18 Brake Wheel Cylinder-Typical
RETAINER - 2B245

COVER - 2166
GASKET - 2 1 6 7

SECONDARY SYSTEM
BRAKE OUTLET

MASTER C Y L I N D E R - 2 1 5 5
SNAP RING - 7821
BOOT

PUSH ROD

O-RING - 87002-S93

PRIMARY PISTON
ASSEMBLY - 2169

SPRING

SECONDARY PISTON
ASSEMBLY - 2A502
tTUBE SEAT 2B220

NOT USED ON POWER BRAKE EQUIPPED VEHICLES
fNOT SERVICED
*REPLACE AS AN ASSEMBLY ONLY

H 1499-B

FIG. 19 Dual Master Cylinder—Disassembled
hauling the cylinder with a service repair kit.
Disassembly
1. Clean the outside of the master
cylinder and remove the filler cover
and diaphragm. Pour out any brake
fluid that remains in the cylinder.
Discard the old brake fluid.
2. Remove the secondary piston stop
bolt from the bottom of the cylinder
(Fig. 19).
3. Remove the bleed screw, if required.
4. Depress the primary piston and
remove the snap ring from the
retaining groove at the rear of the
master cylinder bore (Fig. 20).
Remove the push rod and the
primary piston assembly from the

5

master cylinder bore. Do not remove
the screw that retains the primary
return spring retainer, return
spring, primary cup and protector
on the primary piston. This
assembly is factory pre-adjusted
and should not be disassembled.

Remove the secondary piston

assembly. Do not remove the outlet
tube seats from the master cylinder
bodv.
6. Clean all
parts
in clean
isopropyl alcohol, and inspect the
parts for chipping, excessive wear or
damage. When using a master
cylinder repair kit, install all the
parts supplied.
7. Check all recesses, openings and
internal passages to be sure they are
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open and free of foreign matter. Use
an air hose to blow out dirt and
cleaning solvent. Place all parts on a
clean pan or paper.
8. Inspect the master cylinder bore for
signs of etching, pitting, scoring or
rust. If it is necessary to hone the
master cylinder bore to repair
damage, do not exceed allowable
hone specifications.
Assembly
1. Dip all parts except the master
cylinder body in clean Extra Heavy
Duty Brake Fluid (ESA-M6C25-A).
2. Carefully insert the complete
secondary piston and return spring
assembly in the master cylinder
bore.
3. Install the primary piston assembly
in the master cylinder bore.
4. Depress the primary piston and
install the snap ring in the cylinder
bore groove.

5. Install the push rod, boot and
retainer on the push rod, if so
equipped. Install the push rod
assembly into the primary piston.
Make sure the retainer is properly
seated and holding the push rod
securely.
6. Position the inner end of the push
rod boot (if so equipped) in the
master cylinder body retaining
groove.
7. Install the secondary piston stop
bolt and O-ring, in the bottom of the
master cylinder.
8. Install the bleed screw (if so
equipped). Install the gasket
(diaphragm) in the master cylinder
filler cover. Position the gasket as
shown in Fig. 20. Make sure the
gasket is securely seated.
9. Install the cover and gasket on the
master cylinder and secure the cover
into position with the retainer.
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Snap Ring Pliers

SNAP RING

H1477-C

FIG. 20 Removing Snap
Ring—Typical
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SPECIFICATIONS AND SPECIAL TOOLS.
DRUM BRAKE LINING DIMENSIONS (INCHES)
FORD-MERCURY-METEOR
MODELS

LINING SIZE (D

COLOR CODE

BRAKE
SIZE

Yellow-Black

11

N/A

2.25 x 9.38

Secondary

Blue-Blue

11

N/A

2.25 x 12.12

Primary

Yellow-Black

11

N/A

2.50 x 9.38

Secondary

Blue-Blue

11

N/A

2.50 x 12.12

Primary

Yellow-Black

11

N/A

2.50 x 9.38

Secondary

Blue-Blue

11

N/A

2.50 x 12.12

Primary

Yellow-Black

11

N/A

2.50 x 9.38

Secondary

Blue-Blue

11

N/A

2.50x12.12

Yellow-Black

10

N/A

2.50 x 8.43

Secondary

Blue-Blue

10

N/A

2.50x10.82

Primary

Yellow-Black

10

N/A

2.50 x 8.43

Secondary

Blue-Blue

10

N/A

2.50 x 10.82

POSITION
Primary

FRONT

REAR

Ford, Mercury, Meteor Passenger Cars

Ford, Mercury, Meteor Passenger Station Wagons

Ford, Mercury Police Sedans and Station
Wagons with 351 and 400 CID Engines
Ford, Mercury Police Sedans with
429 and 460 CID Engines and Police
Station Wagons with 429 CID Engines

T0RIN0-M0NTEG0
Sedans-All Engines
Station Wagons-250 and 302 CID

Torino Taxi-250 and 302 CID

Station Wagons, and Ranchero
351,400, and 429 CID Engines
Police Sedan with 250, 351, 400,
429 and 460 CID Engine

Primary

Primary

Yellow-Black

11

N/A

2.25 x 9.38

Secondary

Blue-Blue

11

N/A

2.25 x 12.12

Primary

Yellow-Black

11

N/A

2.25 x 9.38

Blue-Blue

11

N/A

2.25 x 12.12

Secondary

.

PINTO
Primary

Yellow-Black

9

2.0x6.12 (2)

1.50x6.12

Secondary

Blue-Black

9

2.0x8.63 (2)

1.50x8.63

Primary

Yellow-Black

9

N/A

1.75x6.12

Secondary

Blue-Blue

9

N/A

1.75x8.63

1600 cc Engine, Sedan

2000 cc Engine, Sedan and Station Wagon
MUSTANG AND COUGAR
Primary

Yellow-Black

10

2.50 x 8.43

2.00x8.43

Secondary

Blue-Blue

10

2.50 x 10.82

2.00x10.82

Primary

Yellow-Black

10

N/A

2.00 x 8.43

Secondary

Blue-Blue

10

N/A

2.00x10.82

Mustang 250 and 302 CID (Except Convertible)

Mustang and Cougar 351 CID
(Also Mustang Convertible)

MAVERICK AND COMET
Primary

Yellow-Black

10

2.50 x 8.43

1.75x8.43

Secondary

Blue-Black

10

2.50 x 10.82

1.75x10.82

All Models
LINCOLN CONTINENTAL
Primary

Yellow-Black

11

N/A

2.50x10.52

Secondary

Blue-Blue

11

N/A

2.50x12.12

All Models
THUNDERBIRD AND CONTINENTAL MARK IV
Primary

Yellow-Black

11

N/A

2.50 x 9.38

Secondary

Blue-Blue

11

N/A

2.50 x 12.12

All Models
0

Wear Limits - Riveted 0.031 from top of rivets; Bonded: 0.030 total lining thickness.

(2) Front Disc Brakes RPO
CH2054-B

12-02-16

DRUM BRAKE—SINGLE CYLINDER, DUAL PISTON

12-02-16

BORE DIAMETERS-BRAKE DRUM, WHEEL CYLINDER AND MASTER CYLINDER
Brake Drum
Car Line
Ford
Mercury
and Meteor

Models

Inside
Diameter

Wheel Cylinder Bore
Dia.

Master Cylinder Bore
Dia.
With Power
Brake

Boring Limit
(Max.)©

Front ©

Rear©

1.125

1.00

1.000

1.000

1.000

Less Power
Brake

All

11.030

11.090

All
All

10.000

10.060

N/A

Pinto

9.000

9.060

1.000

0.719®

N/A

0.9375

Maverick
and Comet

All

10.000

10.060

1.125

0.875

N/A

1.000

All

10.000

10.060

1.125

0.875

1.000

I.OCO

All
All
All

11.030

11.090

1.000

11.090
11.090

1.000
1.00

1.000

11.030

N/A
N/A
N/A

1.000

11.030

N/A
N/A
N/A

Montego, Torino (5)

Mustang
and Cougar
Thunderbird
Continental Mark IV
Lincoln Continental

(1 )Max. Runout 0.007
® Station Wagon 0.875
(2)Max. Allowable Hone 0.003

1.000

1.000
1.000

® Torino and Montego 351, 400 & 429 ClD Station Wagon & Police Same as Ford
CHI 864-C
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DRUM BRAKE TORQUE LIMITS-FT. LBS.
Thunderbird
Continental
Mark IV

Ford-Mercury
Meteor

Torino, Pinto
Montego, Comet
Maverick

MustangCougar

Master Cylinder to Dash Panel Screw

13-25

13-25

13-25

Master Cylinder to Booster

13-25

13-25

13-25

13-25

13-25

Booster to Dash Panel

13-25

13-25

13-25

13-25

13-25

10 in. Brake
10-20

10-20
10-20

10-20

Wheel Cylinder to Backinq Plate Screws

10-20

Lincoln
Continental

9 in. Brake
6-10
Wheel Cylinder & Backing Plate
Anchor Pin Nut
Rear Brake Backing Plate to Axle
Housing:
Removable Carrier

20-30
50-75

50-75

20-40

20-40

20-40

Front Brake Backing Plate to Spindle
Pressure Differential
Valve Bracket Bolts and Nuts

25-45

20-35

20-35

7-11

7-11

7-11

7-11

7-11

Wheel Cylinder Bleeder Screw

6-1 b

32-65
Inch-lb.

32-65
Inch-lb

6-15

6-15

12-20

12-20

Integral Type

Brake Hose Connection to Front
Wheel Cylinder
Brake Line Connection to Rear Axle
'Housing:
Removable Carrier

30-40

12-19

12-19

Integral Type

25-35

12-19

12-19

Hydraulic Tube Connections©
3/8 x 24

20-40

30-40

10-15

10-15

10-15

10-15

7/16x24

10-15

10-15

10-15

10-15

10-15

1/2x20

10-T7

10-17

10-17

10-17

10-17

9/16 x 18

10-17

10-17

10-15

10-17

10-17

Brake Pedal Pivot Shaft Nut

15-25

15-25

10-17
15-25

15-25

Wheel to Hub and Drum

70-115

70-115

70-115

70-115

j

70-115

© All hydraulic lines must be tightened to the specific torque value and be free of fluid leakage.

SERVICE TOOLS
Tool No.

Description

Tool No.

Description

HRE 8650 (Rotunda)

Brake Adjusting Gage

Tool 7000-DE

Rubber Tipped Air Nozzle

BL-41-A (Snap-on)

Brake Cylinder Retaining Clamp

Tool 33621

Internal Snap Ring Pliers

B3404-B (Snap-on)

Brake Adjusting Tool

Milbar 1112-144

2162

Adapter Cap

BT-11 (Snap-on)

Brake Shoe R & R Spring

Inch Pound Torque Wrench
T71P-4234-A (Ford)

Axle Shaft Remover

Rotunda FRE 1432

Brake Drum Micrometer
CH1865-C
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PART 12-20 Disc Brakes-Single Piston Floating
and Sliding Caliper
COMPONENT INDEX

II i

Applies to Models Indicated

.E o
BRAKE BOOSTER
Description
Removal and Installation
BRAKE PEDAL
(See P a r t
Removal and Installation 12-02)
DISC BRAKE
Description
DISC BRAKE CALIPER
Cleaning and Inspection
Disassembly and Overhaul
Removal and Installation
DISC BRAKE CALIPER AND
ANCHOR PLATE
Removal and Installation
DISC BRAKE ROTOR AND HUB
Cleaning and Inspection-See Part 12-01
Refinishing
Removal and Installation
DISC BRAKE ROTOR SPLASH SHIELD
SHIELD
Removal and Installation
DISCBRAKESHOEANDLINING
Cleaning and Inspection-See Part 12-01
Removal and Installation
DUAL BRAKE SYSTEM
Description
MASTER CYLINDER
Cleaning and Inspection
Disassembly and Overhaul
Removal and Installation-Power
PRESSURE DIFFERENTIAL AND
PRESSURE CONTROL VALVE
Removal and Installation
SPECIFICATIONS AND SPECIAL
SERVICE TOOLS

20-05 20-05 20-0520-0520-05 N/A N/A 20-05 20-05 20-05 20-05 20-05
20-16 20-16 20-1620-16 20-16 N/A N/A 20-16 20-16 20-16 20-16 20-16

20-05 20-05 20-05 20-04 20-05 N/A 20-04 20-05 20-04 20-05 20-0&20-05
20-18 20-18 20-1820-1820-18 N/A 20-18 20-18 20-18 20-18 20-18 20-18
20-18 20-18 20-1820-18 20-18 N/A 20-18 20-18 20-18 20-18 20-18 20-18
20-07 20-07 20-07 20-06 20-07 N/A 20-06 20-07 20-06 20-07 20-0" 20-07

20-13 20-13 20-13 20-13 20-13 20-13

20-13 20-13 20-1320-13 20-1;

N/A
20-17 20-17 20-17 20-1720-17 N/A 20-17 20-17 20-17 20-17 20-1 2!0-17
20-12 20-12 20-1220-12 20-12 N/A 20-12 20-12 20-12 20-12 20-12 20-12

20-15 20-15 20-1520-15 20-19 N/A 20-15 20-15 20-15 20-15 20-15 20-15

N/A
20-09 20-09 20-09 20-10 20-11 N/A 20-10 20-11 20-10 20-09 20-1 20-11
20-02 20-02 20-0220-02 20-02 N/A 20-02 20-02 20-02 20-02 20-02 20-02
20-19 20-19 20-1920-19 20-19 N/A 20-19 20-19 20-19 20-19 20-19 20-19
20-17 20-17 20-17 20-1720-17 N/A 20-17 20-17 20-17 20-17 20-17 20-17
20-15 20-15 20-1 20-1 20-1 a N/A N/A 20-15 20-15 20-15 20-1 20-15

20-16 20-16 20-16 20-1620-16 N/A 20-16 20-16 20-16 20-16 20-J6 20-16
20-21 20-21 20-21 20-21 20-21 N/A 20-21 20-21 20-21 20-21 20-2 20-21

A page number indicates that the item is for the vehicle(s) listed at the head of the column.
N/A indicates that the item is not applicable to the vehicle(s) listed.
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DESCRIPTION
DUST SHIELD

Disc brakes are available as optional
equipment for the front wheels on
Mustang, Cougar and Pinto models and
are standard on Ford, Mercury, Meteor,
Thunderbird, Continental Mark IV,
Torino, Montego and Lincoln
Continental models. The dual-master
cylinder equipped hydraulic brake
system employs single anchor, internal
expanding and self-adjusting drum
brake assemblies on the rear wheels of
vehicles with disc brakes.
The disc brake consists of a
ventilated rotor and caliper assembly.
The caliper used is a single piston
floating caliper (Fig. 1) or a single piston
sliding caliper (Figs. 2 and 3).
A pressure control valve provides
balanced braking action between front
and rear brakes.
A vacuum booster is used with the
disc brake system on all models except
Pinto.

ANCHOR PLATE

KEY RETAINER
SCREW

DUAL MASTER CYLINDER

KEY

The dual-master cylinder is used in
all models to provide increased safety.
PRESSURE DIFFERENTIAL,
METERING AND
PROPORTIONING VALVE

HUB AND ROTOR ASSEMBLY

OUTER BRAKE SHOE AND
LINING ASSEMBLY

CALIPER SUPPORT
SPRING
H 1966-A

FIG. 2 Disc Brake Assembly—Continental Mark IV, Thunderbird, Montego
Torino, Ford, Mercury, Meteor and Lincoln-Continental

FORD, MERCURY, METEOR, TORINO,
MONTEGO, LINCOLN CONTINENTAL,
THUNDERBIRD AND CONTINENTAL
MARK IV
HUB A N D ROTOR
(DISC) ASSEMBLY

The brake control valve assembly
combines metering valve, pressure
differential valve and proportioning
valve in a single cast iron housing. The
metering valve and self-centering
pressure differential piston is assembled
INNER BRAKE SHOE
HOLD DOWN CLIPS
2B164

OUTER BRAKE SHOE
RETAINING CLIPS
2066

CALIPER ASSEMBLY
2B118 R.H.
2B119L.H.
H 1690-A
H1947-A

FIG. 1 Disc Brake
Assembly—Floating Caliper

FIG. 3 Disc Brake Assembly—Pinto

12-20-03

DISC BRAKES—SINGLE PISTON, FLOATING AND SLIDING CALIPER

BLEEDER VALVE

^

12-20-03

BRAKE WARNING LIGHT SWITCH

LEFT FRONT OUTLET

BRAKE WARNING LIGHT SWITCH —
REAR .INLET
FRONT INLET
LEFT FRONT OUTLET
REAR OUTLET

BLEEDER VALVE
METERING VALVE'
METERING
VALVE

RIGHT FRONT OUTLET
PROPORTIONING VALVE
PRESSURE DIFFERENTIAL VALVE

RIGHT FRONT OUTLET
PRESSURE DIFFERENTIAL VALVE

PROPORTIONINGVALv'E
KELSEY-HAYES DESIGN

WAGNER ELECTRIC DESIGN

H 1964-B

FIG. 4 Pressure Differential, Metering and Proportioning Valve Assembly Sectional View—All Models Except Pinto

in the valve body casting central bore.
The proportioning valve is assembled in
a separate angular or vertical bore of the
cast iron housing with two differently
calibrated springs used in each design
(Fig. 4).
Pressure Differential Valve
The brake warning light switch is
mounted on the top of the valve body
casting above the piston tapered
shoulder groove. When the piston is in
the centralized position, the spring
loaded switch plunger fits into the
tapered shoulder groove and the switch
contacts are open, interrupting electrical
continuity to the brake warning light on
the instrument panel.
Metering Valve
The metering valve is located in the
front end of the control valve housing
central bore between the front brake
system inlet port and the right and left
front brake outlet ports. Its function is
to regulate the hydraulic fluid pressure
to the front disc brakes until the line
pressure increases to approximately 355
to 530 psi. The metering valve location
at the front end of the housing center
bore provides easy accessability of the
valve bleeder rod during bleeding of the
front brake system (Fig. 5).
Proportioning Valve
The proportioning valve assembly is
installed in a separate angular or vertical
bore at the bottom of the valve body
casting between the rear brake system
inlet and o u t l e t p o r t s . The
proportioning valve functions to
regulate rear brake system hydraulic

METERING VALVE BLEEDER
Tool J-22742

COMPRESS TOOL AND POSITION ONTO
VALVE. RELEASE TO ALLOW SPRING
ACTION TO FORCE BLEEDER ROD OUT.
H 1965-A

FIG. 5 Pressure Bleeding Tool

pressure after the rear line pressure
reaches approximately 400 psi for Ford,
Mercury, Meteor and Lincoln
Continental, Continental Mark IV and
Thunderbird cars and 500 psi for Torino
and Montego. A plug and tube seat with
o-ring seals is pressed into the rear end
of the central bore. A hole through the
center of the plug and tube seat directs
the h y d r a u l i c fluid from the
proportioning valve to the rear brake
system outlet port.
PRESSURE DIFFERENTIAL VALVE
PINTO

The pressure differential valve (Fig.
6) senses unbalanced pressure between

LEFT FRONT
OUTLET

FRONT INLET

NORMAL POSITION-CENTERED

H 1948-A

FIG. 6 Pressure Differential Valve
and Brake Warning Light
Sectional View—Pinto Switch

front and rear brakes.
The brake warning light switch is
mounted at the center of the valve body
and the spring loaded switch plunger fits
into a tapered shoulder groove in the
center of the piston. In this position, the
electrical continuity through the switch
is interrupted and the brake warning
lamp on the instrument panel is out.
If there should be a pressure loss in
either the front or rear brake system, the
valve will be moved off center. The
electrical circuit through the switch will
be completed and the warning light will
be on. After repairs are made, and the
brake system properly bled, the valve
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PISTON
2196

CALIPER ASS'Y
2B118 RH
2BH9 LH

SPINDLE

SHOE
2018

INNER BEARING
CONE AND ROLLER
1201

GASKET
2B160

20310^S

ROTOR SPLASH SHIELD
2K004 RH
2K0 05 LH

•1102

H 1670-D

FIG. 7 Floating Caliper Disc Brake—Disassembled
will center itself and the warning light
will be out.

CALIPER HOUSING

FLOATING CALIPER
PISTON

MUSTANG AND COUGAR
The caliper assembly is made up of
a floating caliper housing assembly and
an anchor plate. The anchor plate is
bolted to the wheel spindle arm by two
bolts. The floating caliper is attached to
the anchor plate by a stabilizer (Fig. 7).
The floating caliper slides on two
locating pins which also attach to the
stabilizers. The floating caliper contains
the single cylinder and piston assembly.
The cylinder bore contains a piston with
a molded rubber dust boot to seal the
cylinder bore from contamination (Fig.
8). A square section rubber piston seal is
positioned in a groove in the cylinder
bore and is used to provide sealing
between the cylinder and piston (Fig. 9).
The outer brake shoe and lining
assembly is longer than the inner
assembly, and the shoe and lining
assemblies are not interchangeable. The
outboard shoe and lining is fixed to the
floating caliper and is retained by two
pins and spring clips. The shoe and
lining assembly consists of friction
material riveted to a metal plate called
the shoe. It is replaced as a unit.

SHOE
LINING

PISTON SEAL

H 1568-B

FIG. 8 Floating Caliper Assembly—Sectional View

SLIDING CALIPER ASSEMBLY
PINTO
The caliper assembly is made up of
sliding caliper housing assembly and an

'

anchor plate (Fig. 3). The anchor plate
is bolted to the wheel spindle arm by two
bolts. Two angular machined surfaces
on the upper end of the caliper housing
contact mating machined surfaces of the
anchor plate. A steel, plated key is fitted
between the angular machined surfaces
of the lower end of the caliper and the
machined surfaces of the anchor plate.
The key is retained in position with two
stainless steel cotter pins through holes
near each end of the key. The caliper is
held in position against the mating
surfaces of the anchor plate by two
caliper support springs. A brake shoe
anti-rattle spring clip is provided at the
lower end of each brake shoe and lining
assembly. The brake linings are riveted
to the brake shoes and insulator gaskets

are bonded on the back of each brake
shoe. Both the outer and inner brake
shoe and lining assemblies are the same
size. Refer to Figure 10.
The sliding caliper contains a single
cylinder and piston assembly. The
cylinder bore contains a piston with a
molded rubber dust boot to seal the
cylinder bore from contamination (Fig.
11). A square section rubber piston seal
is positioned in a groove in the cylinder
bore to provide sealing between the
cylinder and piston.
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ROTOR
PISTON SEAL
DISTORTED

PISTON

The cast iron disc is of the ventilated
rotor-type incorporating cooling fins
and is attached to, and rotates with the
wheel hub. A splash shield bolted to the
spindle is used primarily to prevent road
contaminants from contacting the
inboard rotor and lining surfaces. The
wheel provides protection for the
outboard surface of the rotor.

PISTON SEAL RELAXED

BRAKE BOOSTER SYSTEM

CALIPER HOUSING

BRAKES APPLIED

BRAKES RELEASED

H1569-B

FIG. 9 Function of Piston Seal
CONTINENTAL MARK IV,
THUNDERBIRD, MONTEGO, TORINO,
FORD, MERCURY, METEOR AND
LINCOLN-CONTINENTAL

The caliper assembly is made up of
a sliding caliper housing assembly and
an anchor plate (Fig. 5).
The anchor plate is bolted to the
wheel spindle arm by two bolts. Two
angular machined surfaces on the upper
end of the caliper housing contact
mating machine surfaces of the anchor
plate. A steel, plated key and a caliper
support spring is fitted between the
angular machined surfaces of the lower
end of the caliper and the machined
surface of the anchor plate. The key is
held in position with a retaining screw.
The caliper is held in position against
the mating surfaces of the anchor plate
by means of the caliper support spring.
A brake shoe anti-rattle spring clip is
provided on the anchor plate at the
lower end of the inner brake shoe and

lining assembly. The brake linings are
riveted to the brake shoes and insulator
gaskets are bonded to the back of each
brake shoe. The inner and outer brake
shoe and lining assemblies are not
interchangeable.
The sliding caliper contains a single
cylinder and a piston with a molded
rubber dust boot to seal the cylinder
bore from contamination. A square
section rubber piston seal is positioned
in a groove in the cylinder bore to
provide sealing between the cylinder
and the piston (Fig. 12).

The diaphragm-type brake booster
is a self-contained vacuum-hydraulic
braking unit mounted on the engine side
of the dash panel.
The brake booster is of the vacuum
suspended-type which utilizes engine
i n t a k e manifold vacuum and
atmospheric pressure for its power.
Adjustment of the push rod is the only
service permitted on the brake booster.
The booster unit is to be exchanged
(including the check valve) when it is
inspected, checked and found to be
inoperative.

CALIPER HOUSING

PISTON

INNER BRAKE SHOE ANDLINING ASSEMBLY
OUTER BRAKE SHOE AND
LINING ASSEMBLY.
ANCHOR PLATE

BRAKE SHOE
ANTI-RATTLE
CLIPS
ROTOR

ANCHOR PLATE

H 194.9-A
H 1950-A

FIG. 10 Brake Shoe and Lining
Assemblies Removed—Pinto

FIG. 11 Caliper Assembly Sectional View—Pinto
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OUTER BRAKE SHOE
AND LINING ASSEMBLY

CALIPER HOUSING

PISTON

INNER BRAKE SHOE
AND LINING ASSEMBLY

INSULATORS BONDED TO SHOES

PISTON SEAL

NCHOR PLATE

DUST BOOT

H 1967-A

FIG. 12 Sliding Caliper Assembly—Sectional View—Continental Mark IV,
Thunderbird, Montego, Torino, Ford, Mercury, Meteor and LincolnContinental

REMOVAL AND INSTALLATION
DISC BRAKE CALIPER ASSEMBLY
MUSTANG AND COUGAR

Removal
1. Remove the wheel and tire assembly
from the hub. Use care to avoid
damage or interference with the
bleeder screw fitting during
removal.
2. Disconnect the brake hose from the
caliper. Cap the hose fitting to
prevent brake system contamination
and loss of brake fluid from the
master cylinder. Mark the left and
right caliper assemblies with chalk
prior to removal from the vehicle.
3. Remove the caliper locating pins
and lower stabilizer attaching bolts
and discard the stabilizer (Figs. 7
and 13).
4. Lift the caliper from the anchor
plate.
Installation
1. Install the caliper assembly over the
rotor with the outer brake shoe
against the rotor braking surface

2.

3.
4.

5.

during installation in the anchor
plate to prevent pinching the piston
boot between the inner brake shoe
and the piston. Check that the
correct caliper is installed on the
correct anchor plate as marked
during disassembly.
Position the new stabilizer (supplied
in the brake kit). Apply water to the
locating pins and attach the
stabilizer to the caliper. Be sure the
locating pins are free of oil, grease
or dirt. Torque the caliper locating
pins to specifications.
Install the stabilizer to anchor plate
attaching screws and torque to
specifications.
Remove the cap from the brake hose
fitting. Install a new copper washer
on each side of the hose fitting and
install the brake hose to the caliper.
Torque the attaching bolt to
specifications.
Bleed the brake system and
centralize the brake pressure
differential valve as outlined in Part
12-01.

FIG. 13 Floating Caliper
Installed—Rear View

6. Fill the master cylinder as required
to within 1/4 inch of the top of the
reservoir.
7. Install the wheel and tire assembly
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and torque the wheel nuts to
specifications.
8. Apply the brake pedal several times
prior to moving the vehicle to
position the brake linings.
9. Road test vehicle.
PINTO

Removal
1. Raise the car—either on a hoist or
by using a jack. If the jack is used,
block both rear wheels. Install safety
stands under the car.
2. Remove the wheel and tire assembly
from the hub.
3. Disconnect the flexible brake hose
from the caliper. To disconnect the
hose, loosen the tube fitting that
connects the opposite end of the
hose to the brake tube at a bracket
on the frame. Remove the
horseshoe-type retaining clip from
the hose and bracket, disengage the
hose from the bracket, then unscrew
the entire hose assembly from the
caliper.
4. Remove the two stainless steel cotter
pins from the caliper retaining key
(Fig. 14).
5. Slide the caliper retaining key either
inward or outward from the anchor
plate (Fig. 15). Use a drift and
hammer, if necessary, to remove the
key, being careful to avoid damaging
the key.
6. Press the caliper assembly inward
and upward against the caliper
support springs and lift the assembly
away from the anchor plate. Place
the assembly on a bench.
Installation
1. Install the caliper assembly on the
anchor plate as follows:
a. Position the caliper to the anchor
plate with the lower beveled edge
of the caliper on top of the
rearward caliper support spring.
b. Carefully slide the caliper on over
the shoes in a pivoting motion
until the caliper upper beveled
edge can be pushed over the
forward caliper support spring.
c. Use a heavy screwdriver as shown
in Fig. 16 to hold the caliper over
the upper caliper support spring
and against the anchor plate;
then, insert the caliper retaining
key as shown in Fig. 16.
2. Remove the screwdriver and lightly
tap the caliper retaining key into
position (Fig. 16).
3. Install two new stainless steel cotter
pins in the caliper retaining key (Fig.
14). Be sure that the cotter pins are
spread open at least 150 degrees.
4. Connect the flexible brake hose to
the caliper. Install a new copper

H1951-A

FIG. 14 Removing or Installing Cotter Pins from Caliper Retaining Key—Pinto

5.
6.
7.
8.

gasket over the hose fitting. Thread
the hose into the caliper and tighten
it to specified torque. Engage the
opposite end of the hose to the
bracket on the frame. Install the
horseshoe-type retaining clip, and
connect the brake tube to the hose
with the tube fitting nut. Tighten the
nut to specification with Tool 1112144.
Bleed the brake system.
Install the wheel and tire assembly.
Remove the safety stand(s) and
lower the car.
Depress the brake pedal several
times before driving the car to
properly position the brake shoes
and establish the pedal height. Test
the car to insure proper brake
operation.

H1952-A

FIG. 15 Removing Caliper Retaining
Key—Pinto

CONTINENTAL MARK IV,
MONTEGO, TORINO, THUNDERBIRD,
FORD, MERCURY, METEOR AND
LINCOLN-CONTINENTAL

Removal
1. Raise the car and install safety
stands under the car. Block both
rear wheels if a jack is used.
2. Remove the wheel and tire assembly
from the hub.
3. Disconnect the flexible brake hose
from the caliper. To disconnect the
hose, loosen the tube fitting which
connects the end of the hose to the
brake tube at its bracket on the
frame. Remove the horseshoe-type
retaining clip from the hose and
bracket, disengage the hose from the
bracket; then, unscrew the entire
hose assembly from the caliper.
4. Remove the retaining screw from
the caliper retaining key (Fig 2).
5. Slide the caliper retaining key and
support spring either inward or
outward from the anchor plate. Use
a hammer and drift, if necessary, to
remove the key and caliper support
spring. Use care to avoid damaging
the key.
6. Lift the caliper assembly awa)r from
the anchor plate by pushing the
caliper downward against the
anchor plate, and rotating the upper
end upward out of the anchor plate
(Fig. 17).

H1956-A

FIG. 16 Installing Caliper and Retaining Key on the Anchor Plate—Pinto
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7. Remove the inner shoe and lining
assembly from the anchor plate. The
brake shoe anti-rattle clip (inner
shoe only) may become displaced at
this time and, if so, reposition it on
the anchor plate (Fig. 18). Tap
lightly on the outer shoe and lining
assembly to free it from the caliper.
8. Clean the caliper, anchor plate and
rotor assemblies and inspect them
for signs of brake fluid leakage,
excessive wear or damage. Lightly
sand or wire brush any rust or
corrosion from the caliper and
anchor plate sliding surfaces and the
inner brake shoe abutment surfaces
in the anchor plate. Inspect the
brake shoes for wear. If either lining
is worn to within 1/32 inch of any
rivet head, both shoe and lining
assemblies must be replaced. Also, if
necessary to replace the shoes and
lining on one wheel, they must be
replaced on both wheels in order to
maintain equal brake action.
Installation
1. If new shoe and lining assemblies
are to be installed, use a 4-inch cclamp and a block of wood 1 3/4
inches x 1 inch and approximately
3/4 inch thick to seat the caliper
hydraulic piston in its bore. This
must be done to provide clearance
for the caliper to fit over new shoes
when installed.
2. Be sure that the brake shoe antirattle clip is in place on the lower
inner brake shoe support on the
anchor plate with the pigtail of the
clip toward the inside of the anchor
plate. Position the inner brake shoe
and lining assembly on the anchor
plate with the lining toward the
rotor (Fig. 18).
3. Install the outer brake shoe with the
lower flange ends against the caliper
leg abutments and the brake shoe
upper flanges over the shoulders on
the caliper legs. The shoe upper
flanges fit tightly against the
shoulder machined surfaces. If the
same brake shoe and lining
assemblies are reused, be certain the
shoes are installed in their original
p o s i t i o n s as m a r k e d for
identification prior to removal.
4. Remove the c-clamp, if used, from
the caliper (the caliper piston will
remain seated in its bore).
5. Position the caliper housing lower
V-groove on the anchor plate lower
abutment surface (Fig. 19, Step 1).

FIG. 17 Removing Caliper Assembly—Continental Mark IV, Thunderbird,
Montego, Torino, Ford, Mercury, Meteor and Lincoln-Continental
ANTI-RATTLE CLIP

ANCHOR PLATE

PISTON

OUTER BRAKE SHOE
AND LINING ASSEMBLY

CALIPER HOUSING
BOOT
H 1969-A

FIG. 18 Caliper and Outer Shoe Removed from Anchor Plate—Continental
Mark IV, Thunderbird, Montego, Torino, Ford, Mercury, Meteor and
Lincoln-Continental
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6. Pivot the caliper housing upward
toward the rotor until the outer edge
of the piston dust boot is
approximately 1/4 inch from the
upper edge of the inboard brake shoe
(Fig. 19, Step 2).
7. Position clean light weight
cardboard between the inboard
brake shoe and over the lower half of
the piston dust boot (Fig. 19, Step 3).
(Cardboard is required to prevent
pinching the dust boot between the
piston and the inboard shoe during
caliper installation to the rotor and
anchor plate.)
8. Rotate the caliper housing toward
the rotor until a slight resistance is
felt.
9. Pull the cardboard downward
toward the rotor centerline while
rotating the caliper over the rotor
(Fig. 19, Step 4).
10. Remove the cardboard and rotate
the caliper completely down over
the rotor (Fig. 19, Step 5).
11. Slide the caliper up against the
anchor plate upper abutment
surfaces and center the caliper over
the lower anchor plate abutment
(Fig. 19, Step 6).
12. Position the caliper support spring
and key in the key slot and slide
them into the opening between the
lower end of the caliper and the
lower anchor plate abutment until
the key semi-circular slot is centered
over the retaining screw threaded
hole in the anchor plate (Fig. 20).
13. Install the key retaining screw and
tighten to 12-16 ft-lb torque.
14. Thread the flexible brake hose and
gasket into its fitting on the caliper.
Torque the hose fitting to 12-20 ftlbs.
15. Position the upper end of the flexible
brake hose in its bracket and install
the retaining clip. Do not twist the
hose. Remove the plug from the
brake tube. Connect the brake tube
to the hose with the tube fitting nut
and tighten the nut to 10-15 ft-lbs.
16. Bleed the brake system. Apply the
brakes several times to properly
position the caliper and brake shoes.
17. Install the wheel and tire assembly.
Torque the wheel lug nuts to 70-115
ft-lbs. Install the wheel cover.
Remove the safety stands and lower
the car.
18. Be sure a firm brake pedal
application is obtained and then
road test the car to test for proper
brake operation.
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ROTATE CALIPER UNTIL PISTON
DUST BOOT IS 1/4" FROM
EDGE OF INNER BRAKE SHOE

CALIPER ASSEMBLY

CALIPER ASSEMBLY
ROTATE CALIPER OVER ROTOR
WHILE PULLING DOWNWARD
ON CARDBOARD

POSITION LIGHT WEIGHT
CARDBOARD OVER LOWER HALF
OF PISTON AND DUST BOOT

LIGHT WEIGHT CARDBOARD

CALIPER
ASSEMBLY

CALIPER ASSEMBLY

SLIDE CALIPER UP AGAINS^'
UPPER ANCHOR PLATE ABUTMENT

CALIPER
ASSEMBLY

FIG. 19 Installing Caliper Assembly—Continental Mark IV, Thunderbird,
Montego, Torino, Ford, Mercury, Meteor and Lincoln-Continental
DISC BRAKE SHOE AND LINING
MUSTANG AND COUGAR

Removal
1. Remove the wheel and tire assembly
from the hub. Be careful to avoid
damage or interference with the
caliper splash shield or bleeder
screw fitting.
2. Remove the caliper from the vehicle
following the procedures outlined
under Disc Brake Caliper Assembly.
3. Remove the inner brake shoe hold
down clips from the anchor plate,
remove the locating pin insulators
from the anchor plate and remove
the inboard brake shoe and lining
assembly.

4. To remove the outer brake shoe,
place a small screwdriver under the
outer brake shoe retaining clip tang
and lift away from the pin groove
and slide the clip from the brake
shoe retaining pin. Remove the
other brake shoe retaining clip and
remove the outer brake shoe.
Installation
1. To install a new inner brake shoe in
the anchor plate, install new caliper
locating pin insulators (supplied in
the brake shoe and lining kit). Use a
cloth to protect the insulators during
assembly. Check that both insulator
flanges straddle the anchor plate
(See Figs. 1 and 7).
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2. Install the inner brake shoe hold
down clips and torque the retaining
screws to specifications.
3. Install the piston retracting tool
(Fig. 21) in the caliper with the
brake shoe lances positioned in the

H 1971-A

FIG. 20 Installing Caliper Support
Spring and Retaining
Key—Continental Mark IV,
Thunderbird, Montego, Torino,
Ford, Mercury and Meteor

slots in the caliper outer legs and
retract the piston.
The piston retracting tool can be
fabricated from a discarded outer brake
shoe and a threaded rod. Refer to Fig.
22 for tool fabricating details. When
using the piston retracting tool, turn the
threaded rod one half turn at a time and
pause to permit the piston to move in the
seal. Reduce the time interval to ensure
bottoming of the piston. If the piston is
not fully bottomed, the spacing between
the linings is insufficient to assemble the
brake shoe and caliper assembly over
the rotor.
4. Install the new outer brake shoe and
lining assembly on the caliper and
install the outer brake shoe retaining
clips. Hold the retaining pins in
position with an Allen wrench or
bolt while installing the retaining
clips.
5. Install the caliper on the vehicle
following the procedures outlined
under Disc Brake Caliper Assembly.
PINTO
Removal
It is not necessary to remove both
the caliper and anchor plate to replace
the brake shoes although they can be
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easily replaced if the caliper and anchor
plate are removed for other repairs. The
caliper and brake shoe and linings can
be removed from the anchor plate as
follows:
1. Raise the car either on a hoist or by
using the jack supplied with the car.
If the jack is used, block both rear
wheels. Install safety stands under
the car.
2. Remove the wheel and tire assembly
from the hub.
3. Remove the two stainless steel cotter
pins from the caliper retaining key
(Fig. 14).
4. Slide the caliper retaining key either
inward or outward from the anchor
plate (Fig. 15). Use a hammer and
drift, if necessary, to remove the key.
Use care to avoid damaging the key.
5. Press the caliper assembly inward
and upward against the caliper
support springs and lift the assembly
away from the anchor plate (Fig.
23). Use care so that the flexible
1/2.13 NUT
WELD SECURELY
TO THREADED ROD

RETAINING
SPRING
USED
BRAKE
SHOE

H 1693-A

FIG. 22 Piston Retracting Tool
Dimensions

H1953-A

H 1691.A

FIG. 21 Installing Piston Retracting Tool

FIG. 23 Removing Caliper
Assembly—Pinto
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HI 955-A

HI 954- A

FIG. 24 Removing or Installing
Brake Shoes and
Linings—Pinto
brake hose is not stretched or
twisted. Use mechanic's wire to
temporarily suspend the caliper
assembly from the upper suspension
arms.
6. If the b r a k e shoe and lining
assemblies are to be re-used, mark
them for identification so that they
can be replaced in their original
position.
7. R e m o v e the shoe and l i n i n g
assemblies from the anchor plate
(Fig. 24). The brake shoe anti-rattle
clips may come out of place when
the shoe and lining assemblies are
removed.
8. Clean the caliper, anchor plate and
rotor assembly and inspect them for
signs of brake fluid leakage, excess
wear or damage. Inspect the brake
shoe and lining assemblies for wear.
If either lining is worn to within 1/
32-inch of any rivet head, both shoes
and linings must be replaced. Also,
if necessary to replace the shoes and
linings on one wheel, they must be
replaced on both wheels. Any other
damaged parts must be replaced.
Installation
1. If new shoe and lining assemblies
are to be installed, use a 4-inch cclamp and a block of wood 1 3/4
inch by 1 inch and approximately 3 /
4 inch thick to seat the caliper
hydraulic piston in its bore as shown
in Fig. 25. This must be done to
provide clearance for the caliper to
fit over the shoes when installed.
2. Be sure that the brake shoe antirattle clips are in place and then
p o s i t i o n the shoe and lining
assemblies in the anchor plate (Fig.
24). If re-using old shoes, install
them in the position from which they
were removed. If installing new shoe
and lining assemblies, they can be
placed in either the inner or outer
position as they are both of the same
size and material.
3. Remove the c-clamp, if used, from
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FIG. 25 Seating Caliper Piston—Pinto

4.

5.
6.
7.

8.
9.

the caliper (the caliper piston will
remain seated in its bore). While
holding the caliper with one hand,
remove the mechanic's wire used to
support the caliper.
Install the caliper assembly on the
anchor plate as follows:
a. Position the caliper to the anchor
plate with the lower beveled edge
of the caliper on top of the
rearward caliper support spring.
b. Carefully slide the caliper on over
the shoes in a pivoting motion
until the caliper upper beveled
edge can be pushed over the
forward caliper support spring.
c. Use a heavy screwdriver as shown
in Figure 16 to hold the caliper
over the upper caliper support
spring and against the anchor
plate; then, insert the caliper
retaining key as shown in Figure
16.
Remove the screwdriver and lightly
tap the caliper key into position (Fig.
16).
Install two new stainless steel cotter
pins in the caliper retaining key (Fig.
14).
Depress the brake pedal several
times to properly position the caliper
and brake shoe assemblies. Also, at
this point, again check for signs of
brake fluid leaks around the caliper
and flexible brake hose. Perform
repairs, if necessary.
Install the wheel and tire assembly.
Torque the wheel lug nuts to 70-115
ft-lbs. Install the wheel cover.
Road test the car to insure proper
brake operation.

CONTINENTAL MARK IV,
MONTEGO, TORINO, THUNDERBIRD,
FORD, MERCURY, METEOR AND
LINCOLN-CONTINENTAL

Removal

1. Raise the car and install safety
stands under the car. Block both
rear wheels if a jack is used.

2. Remove the wheel and tire assembly
from the hub.
3. Remove the key retaining screw
from the caliper retaining key (Fig.
2).
4. Slide the caliper retaining key and
support spring either inward or
outward from the anchor plate. Use
a hammer and drift, if necessary, to
remove the key and caliper support
spring. Use care to avoid damaging
the key.
5. Lift the caliper assembly away from
the anchor plate by pushing the
caliper downward against the
anchor plate, and rotating the upper
end upward out of the anchor plate
(Fig. 17). Use care so that the
flexible brake hose is not stretched
or twisted.
6. Remove the inner shoe and lining
assembly from the anchor plate. The
brake shoe anti-rattle clip (inner
shoe only) may become displaced at
this time and, if so, re-position it on
the anchor plate (Fig. 18). Tap
lightly on the outer shoe and lining
assembly to free it from the caliper.
7. Clean the caliper, anchor plate and
rotor assemblies and inspect them
for signs of brake fluid leakage,
excessive wear or damage. Inspect
the brake shoe and lining assemblies
for wear. If either lining is worn to
within 1/32 inch of any rivet head,
both shoe and lining assemblies
must be replaced. Also, if necessary
to replace the shoes and lining on
one wheel, they must be replaced on
both wheels in order to maintain
equal brake action.
Installation
1. If new shoe and lining assemblies
are to be installed, use a 4-inch cclamp and a block of wood 1 3/4
inches x 1 inch and approximately
3/4 inch thick to seat the caliper
hydraulic piston in its bore. This
must be done to provide clearance
for the caliper to fit over the hub and
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rotor when new shoes are installed.
(Remove the master cylinder cover
during this operation so that the
possibility of a residual overfill of the
reservoir can be avoided.)
2. Be sure that the brake shoe antirattle clip is in place on the lower
inner brake shoe support on the
anchor plate with the pigtail of the
clip toward the inside of the anchor
plate. Position the inner brake shoe
and lining assembly on the anchor
plate with the lining toward the
rotor (Fig. 18).
3. Install the outer brake shoe with the
lower flange ends against the caliper
leg abutments and the brake shoe
upper flanges' over the shoulders on
the caliper legs (Fig. 18). The shoe
upper flanges fit tightly against the
shoulder machined surfaces. If the
same brake shoe and lining
assemblies are reused, be certain the
shoes are installed in their original
p o s i t i o n s as m a r k e d for
identification prior to removal.
4. Remove the c-clamp, if used, from
the caliper (the caliper piston will
remain seated in its bore).
5. Position the caliper housing lower vgroove on the anchor plate lower
abutment surface (Fig. 19, Step 1).
6. Pivot the caliper housing upward
toward the rotor until the outer edge
of the p i s t o n dust boot is
approximately 1/4 inch from the
upper edge of the inboard brake shoe
(Fig. 19, Step 2).
7. Position clean light weight
cardboard between the inboard
brake shoe and over the lower half of
the piston dust boot (Fig. 19, Step 3).
(Cardboard is required to prevent
pinching the dust boot between the
piston and the inboard shoe
installation on the rotor.)
8. Rotate the caliper housing toward
the rotor until a slight resistance is
felt.
9. Pull the cardboard downward
toward the rotor centerline while
rotating the caliper over the rotor
(Fig. 19, Step 4).
10. Remove the cardboard and rotate
the caliper completely down over
the rotor (Fig. 19, Step 5).
11. Slide the caliper up against the
anchor plate upper abutment
surfaces and center the caliper over
the lower plate abutment (Fig. 19,
Step 6).
12. Position the caliper support spring
and key in the key slot and slide
them into the opening between the
lower end of the caliper and the
lower anchor plate abutment until
the key semi-circular slot is centered

over the retaining screw threaded
hole in the anchor plate (Fig. 20).
13. Install the retaining screw and
tighten to 12-16 ft-lbs torque.
14. Depress the brake pedal several
times to properly position the caliper
and brake shoe assemblies; check the
fluid level in the master cylinder and
install the reservoir cover. Check for
signs of brakefluidleaks around the
caliper and flexible brake hose.
Perform repairs if necessary.
15. Install the wheel and tire assembly.
Torque the wheel lug nuts to 70-115
ft-lbs. Install the wheel cover.
Remove the safety stands and lower
the car.
16. Be sure a firm brake pedal
application is obtained and then
road test the car to test for proper
brake operation.
HUB AND ROTOR
MUSTANG AND COUGAR

Removal
1. Remove the wheel and tire from the
hub. Be careful to avoid damage or
interference with the bleeder screw
fitting.
2. Remove the caliper assembly from
the spindle and the rotor. If the
caliper does not require servicing, it
is not necessary to disconnect the
brake hose or remove the caliper
from the vehicle. Position the caliper
out of the way, and support it with
a wire to avoid damaging the caliper
or stretching the hose. Insert a clean
cardboard spacer between the
linings to prevent the piston from
coming out of the cylinder bore
while the caliper is removed. Handle
the rotor and caliper assemblies in
such a way as to avoid deformation
of the rotor and nicking, scratching
or contamination of the brake
linings.
3. Remove the grease cap from the
hub. Remove the cotter pin, nut
lock, adjusting nut, and flat washer
from the spindle. Remove the outer
bearing cone and roller assembly.
4. Remove the hub and rotor assembly
from the spindle.
Installation
1. If the rotor is being replaced, remove
the protective coating from the new
rotor with carburetor degreaser.
Pack a new set of bearings with
specified grease (M-1C75B), and
install the inner bearing cone and
roller assembly in the inner cup.
Pack grease lightly between the lips
of a new grease seal and install the
seal (Fig. 7).
If the original rotor is being
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installed, make sure that the grease in
the hub is clean and adequate, that the
inner bearing and grease seal are
lubricated and in good condition, and
that the rotor braking surfaces are clean.
2. Install the hub and rotor assembly
on the spindle.
3. Lubricate and instai' the outer wheel
bearing, washer ^ adjusting nut.
4. Adjust the wheel bearings to
specification, and then install the
nut lock, cotter pin, and grease cap.
The wheel bearing adjustment is
especially important with disc
brakes.
5. Mount the caliper assembly on the
spindle following the Disc Brake
Caliper Assembly Installation
procedure in this section.
CONTINENTAL MARK IV,
THUNDERBIRD, MONTEGO, PINTO,
TORINO, FORD, MERCURY, METEOR
AND LINCOLN-CONTINENTAL

Removal
1. Remove the caliper and brake shoes.
Refer to Brake Shoes and Linings
Removal. If no repair is necessary
on the caliper assembly, it is not
necessary to disconnect the flexible
brake hose from the caliper. The
caliper can be temporarily secured
to the upper suspension arm. Do not
remove the anchor plate. Be careful
not to stretch or twist the flexible
brake hose.
2. Remove the grease cap from the
wheel spindle.
3. Remove the cotter key and nut lock
from the wheel bearing adjusting
nut.
4. Remove the wheel bearing adjusting
nut from the spindle.
5. Grasp the hub and rotor assembly
and pull it outward far enough to
loosen the washer and outer wheel
bearing. Then, push the hub and
rotor back onto the spindle and
remove the washer and outer wheel
bearing from the spindle.
6. Grasp the wheel hub and rotor
assembly and slide it off the wheel
spindle.
Installation
1. If the rotor is being replaced, remove
the protective coating from the new
rotor with carburetor degreaser.
Pack a new set of bearings with
specified grease (C1AZ-19590-A),
and install the inner bearing cone
and roller assembly in the inner cup.
Pack grease lightly between the lips
of a new grease seal and install the
seal.
2. If the original rotor is being
installed, make sure that the grease
in the hub is clean and adequate,
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that the inner bearing
J grease
seal are lubricated and in good
condition, and that the rotor braking
surfaces are clean.
3. Slide the hub and rotor assembly
onto the spindle. Keep the assembly
centered on the spindle to prevent
damage to the inner grease retainer
or the s^idle threads.
4. Place the outer wheel bearing and
the flat washer on the spindle.
5. Start the wheel bearing adjusting nut
- on the spindle and tighten it finger
tight so that the hub and rotor
assembly will still rotate freely.
6. Install the caliper, brake shoes and
linings. Refer to Brake Shoes and
Linings Installation.
7. Position the wheel and tire assembly
onto the hub and rotor assembly and
install the wheel retaining stud nuts.
8. While rotating the wheel, hub and
rotor assembly, torque the wheel
bearing adjusting nut to 17-25 ft-lbs
to seat the bearings.
9. Back off the adjusting,nut one^half
turn. Retighten the adjusting nut to
10-15 in-lbs with the torque wrench.
10. Place the nut lock on the adjusting
nut so that the castellations (radial
slits) are aligned with the cotter pin
hole in the spindle.
11. Install a new cotter pin. Bend the
ends of the cotter pin around the
flange of the nut lock.
12. Check the wheel assembly for easy
rotation.
13. Install the grease cap. This can be
gently tapped into place with a
hammer.
14. Install the wheel and tire assembly.
Remove the safety stand(s) and
lower the car; then, torque the wheel
stud nuts to 70-115 ft-lbs.
15. Install the hub cap or wheel cover.
16. Apply the brakes several times to
properly position the brake shoe and
lining assemblies; then, test the car
to check for proper brake operation.
CALIPER AND ANCHOR PLATE
PINTO

Removal
1. Raise the car either on a hoist or by
using a jack. If the jack is used, block
both rear wheels.Install safety
stands under the car.
2. Remove the wheel cover or hub cap.
Remove the wheel stud nuts and
remove the wheel and tire assembly.
3. Disconnect the brake flexible hose
from the caliper. To disconnect the
hose, loosen the tube fitting that
connects the opposite end of the
hose to the brake tube at a bracket
on the frame. Remove the
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FIG. 26 Removing Upper (Front)
Caliper Anchor Plate
Attaching Bolt—Pinto

FIG. 27 Removing Lower Caliper
Anchor Plate Attaching
Bolt—Pinto

horseshoe-type retaining clip from
the hose and bracket, disengage the
hose from the bracket, then unscrew
the entire hose assembly from the
caliper.
4. Loosen, but do not remove the upper
(front) caliper anchor plate-to Ispindle arm attaching bolt (3/4
inch) and lockwasher (Fig. 26).
5. Remove the lower (rear) caliper
anchor plate-to-spindle arm
attaching bolt (5/8 inch) and
lockwasher (Fig. 27).
6. Remove the upper caliper anchor
plate-to-spindle arm attaching bolt
with one hand while supporting the
caliper assembly with other hand.
7. Slide the caliper assembly away
from the rotor (disc) with a pivoting
motion (while supporting it with one
hand) until there is enough
clearance between the upper part of
the caliper assembly and the rotor
(disc) to permit inserting a block of
wood or folded c a r d b o a r d
approximately 7/8 inch thick
between the brake shoes. This is
done to prevent the brake shoes
from falling out of the caliper and
the piston from possibly coming out
of its bore; then, remove the
assembly from the rotor (disc).
8. If a new caliper and anchor plate is
to be installed, transfer the bleeder
screw from the old assembly to the
new.
9. If brake shoe and lining assemblies
are to be re-used, mark them so that
they can be installed in their original
position.
10. brake shoe and lining assemblies are
interchangeable. However, if new
shoe and lining assemblies are used,
the caliper piston must be fully
seated. (See Brake Shoe and Lining
Installation.)
11. If necessary to overhaul the caliper
assembly, refer to Caliper Removal,
Disassembly and Installation.

Installation
1. Start sliding the caliper and anchor
plate assembly onto the rotor at the
lower part of the caliper. Continue
sliding the caliper assembly and
anchor plate onto the rotor while, at
the same time, removing the folded
cardboard used to keep the brake
shoes in place, until the caliper and
anchor plate assembly is in place.
R e m o v e t h e wire used to
temporarily support the caliper and
anchor plate assembly.
2. Start a new upper caliper anchor
plate-to-spindle arm attaching bolt
and lockwasher into its threads and
tighten it finger tight.
3. Start a new lower (rear) caliper
anchor plate-to-spindle arm
attaching bolt and lockwasher into
its threads and tighten it finger tight.
4. Tighten (torque) the upper (front)
caliper anchor plate-to-spindle arm
attaching bolt to 90-120 ft-lbs. This
upper bolt must be tightened first.
5. Tighten (torque) the lower (rear)
caliper anchor plate bolt to 55-75 ftlbs.
6. Connect the flexible brake hose to
the caliper as follows: Install a new
copper gasket over the hose fitting.
Thread the hose into the caliper and
tighten it to specified torque. Engage
the opposite end of the hose to the
bracket on the frame. Install the
horseshoe-type retaining clip, and
connect the brake tube to the hose
with the tube fitting nut. Tighten the
nut to specification with Tool 1112144. Be sure that the hose is not
twisted.
7. Bleed the brake system.
8. Position the wheel and the assembly
onto the hub and rotor assembly and
install the wheel retaining stud nuts.
9. Remove the safety stand(s) and
lower the car; then, torque the wheel
stud nuts to 70-115 ft-lbs.
10. Install the hub cap or wheel cover.
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VACUUM OUTLET
MANIFOLD - 90490

PEDAL SUPPORT ASSY.
6501508

376588-S CLIP REF.
USE WITH SPEED
CONTROL - ATTACH
OVER R.H. UPPER
SPEED CONTROL
BRACKET

LB>

5734-S2
2 REQD.

FTl

382984-S32
2 REQD.
COLOR BLACK
FOR
IDENTIFICATION

© P I N MUST BE LOCKED
IN PLACE AS SHOWN

)

380699-S100
DIRECTION
OPTIONAL
COLOR RED
FOR
IDENTIFICATION

PEDAL COVER
2A487

SPACER
2B129

PEDAL PAD
2457
BRAKE PEDAL ASSY.
2455
H2053-A

FIG. 28 Master Cylinder and Brake Pedal Installation—Power Brak<
Mercury and Meteor
ON MANUAL TRANSMISSION
VEHICLES ONLY.
HA_NC)TQRQUE THIS NUT TO
13-25 LB.~FT.

CLIP MUST BE FULLY
INSTALLED WITH LOCKING
TAB OVER SHAFT AS SHOWN

11. Apply the brakes several times to
properly position the brake shoe and
lining assemblies; then, test the car
to check for proper brake operation.
ANCHOR PLATE

382802S100
15-25

FLUID LEVEL IN
BRAKE MASTER
CYLINDER MUST
BE FROM
FULL TO 1/4
INCH FROM TOP
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5653O-S2
MOUNTING \

\
\

-Ford,

CONTINENTAL MARK IV,
MONTEGO, TORINO, THUNDERBIRD,
FORD, MERCURY, METEOR AND
LINCOLN-CONTINENTAL

Removal
1. Remove the caliper assembly. Refer
to Caliper Removal.
2. Remove and discard both the upper
and lower anchor plate-to-spindle
mounting bolts. Remove the anchor
plate.
Installation
1. Clean all foreign material and
locking compound residue from the
mating surfaces of the spindle and
anchor plate.
2. Position the anchor plate on the
spindle and install new upper and
lower mounting bolts finger tight.
PEDAL SUPPORT
ASSEMBLY
6501508

RETAINING CLIP
2B277
382802-S100
(4) REQUIRED
13-30 LB. FT.

PEDAL SUPPORT
ASSEMBLY
6501508

BUSHING

373298-S2
ASSEMBLY
.
(2) REQUIRED
357312-S2
(4) REQUIRED

2461
(2) REQUIRED

55981-A2
(2) REQUIRED

VACUUM
HOSE
2A047

7519 ASSEMBLY REF.
CLUTCH PEDAL ASSEMBLY

382984-S32
(2) REQUIRED

"V"BRACE
6501524 REF.

MASTER
CYLINDER
2140

BUSHING
\
2461
(2) REQUIRED

380699-S100
DIRECTION
OPTIONAL
FLUID IN MASTER CYLINDER
MUST BE FROM FULL TO 1/4
INCH FROM TOP

VACUUM BOOSTER
2005

C5DA-2B129-A
(2) REQUIRED
BRAKE PEDAL
ASSEMBLY
2455

MAIN VIEW
INSTALLATION WITH AUTOMATIC TRANSMISSION

PEDAL COVER
2A487
BEND TABS 90°
AFTER ASSEMBLY
2 PLACES
NO SHARP
PROJECTIONS
PERMISSIBLE
BRAKE PEDAL
2455

PEDAL COVER
2A487
BEND TABS 90°
AFTER ASSEMBLY (4) PLACES
NO SHARP
PROJECTIONS
PERMISSIBLE
PEDAL PAD
2457

INSTALLATION WITH MANUAL TRANSMISSION,
IF SO EQUIPPED, SAME AS MAIN VIEW EXCEPT AS SHOWN
H1557-D

FIG. 29 Master Cylinder and Brake Pedal Installation Power Brake—Torino and Montego
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3. Tighten the upper mounting bolt to
90-120 ft-lbs.
4. Tighten the lower mounting bolt to

PEDAL SUPPORT ASSY.
382984-S32
(2 REQD.)

VIEW A

BOOSTER ASSY.
2B195

90-120 ft-lbs. The upper anchor
plate-to-spindle mounting bolt must
be tightened first to prevent anchor
plate distortion and to insure proper
brake operation.

UTCH PEDAL ASSY.

MASTER CYLINDER
ASSY.
FLUID LEVEL IN BRAKE
MASTER CYLINDER MUST
BE, FROM FULL TO 0.25
INCHES FROM TOP.
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DISC BRAKE ROTOR SPLASH
SHIELD
BEND TABS 90°AFTER ASSY.
NO PROJECTIONS PERMISSIBLE.
LOCKNUT
3C2802-S100
120-240 LB. IN.

BOLT
56349-S4

PEDAL SUPPORT ASSY.

BOOSTER CHECK
VALVE REF.
330699-S100
/DIRECTION

J

1/8 MAX. & FULL WIDTH OF CLAMP
ON HOSE INSTALLATION

OPTIONAL

1DA-2B129-A
STOPLIGHT SWITCH (2 REQD.)
BUSHING 2A309

1348

°

VIEWB

VIEW A

HT863-A

FIG. 30 Master Cylinder and Brake Pedal Installation—Power Brak(
and Cougar

-Mustang

PEDAL SUPPORT ASSEMBLY
VACUUM OUTLET MANIFOLD
6501508
373298-S2
9C490
BOLT
ASSEMBLY
VACUUM HOSE
56350-S2
(2)
REQUIRED
2A047
1
384705-S2
357312^2
17.50" IN. LONG.
JL
(2) REQUIRED
<4) REQUIRED
MOUNTING
SPACER
"Y" BRACE
2B180
6501524 REF.
MUST BE IDENTIFIED
NUT
WitH GROOVES ON
382802-S100
O.D. SPACERS
15-25 LB. FT.
^
55981-S2
/ ^ " DASH PANEL
382802-S100
(I REF. '
(4) REQUIRED
13-30 LB. FT.
PEDAL COVER
2A487 W/O SKID CONTROL
2A487 WITH SKID CONTROL
BEND TABS 90° AFTER
ASSEMBLY-2 PLACES
NO SHARP PROJECTIONS
PERMISSIBLE

382984-S32
(2) REQUIRED

PEDAL PAD
2457
VACUUM
BOOSTER
2005
FLUID LEVEL IN BRAKE
M AST E R C Y LIN D E R
MUST BE FROM FULL
TO 1/4 INCH FROM TOP

BRAKE PEDAL ASSEMBLY
2455
STOPLIGHT SWITCH
13480

SPACER
2B129
(2) REQUIRED

FIG. 31 Master Cylinder and Brake Pedal Installation—Thunderbird and
Continental Mark IV

H 1583-D

Removal
1. Remove the caliper and the hub and
rotor assembly as outlined. (It is not
necessary to disconnect hydraulic
connections.)
2. Remove the bolts that attach the
splash shield to the spindle.
3. Remove and discard the splash
shield to spindle gasket.
Installation
1. Install a new splash shield to spindle
gasket.
2. If the shield is bent, straighten it out
before installation. Position the
shield to the mounting bracket,
install the attaching bolts, nuts and
torque them to specification.
3. Install the hub and rotor assembly
and the caliper as outlined under
Installation in the foregoing
procedures.
DUAL MASTER
CYLINDER—POWER BRAKES

Removal
1. Remove the brake tubes from the
primary and secondary outlet ports
of the master cylinder (Figs. 28 thru
32).
2. Remove the two nuts attaching the
master cylinder to the brake booster
assembly.
3. Slide the master cylinder forward
and upward from the vehicle.
Installation
1. Before installing the master
cylinder, check the distance from
the outer end of the booster
assembly push rod to the master
cylinder mounting surface. Turn the
push rod adjusting screw in or out as
required to obtain the specified
length. Refer to Part 12-01, Section
2, Power Brake Master Cylinder
Push Rod Adjustment for the
proper procedure.
2. Position the master cylinder
assembly over the booster push rod
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3.
4.
5.

6.

7.
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and onto the two studs on the
booster assembly (Figs. 28 thru 32).
Install the attaching nuts and torque
them to specifications.
Install the front and rear brake tubes
to the master cylinder outlet fittings.
Fill the master cylinder with the
specified brake fluid to within 1/4
inch of the top of the dual reservoirs.
Use Ford Brake Fluid—Extra
Heavy Duty—(ESA-M6C25-A) for
all brake applications. The extra
heavy duty brake fluid is colored
blue for identification.
Bleed the dual-master cylinder and
the primary and secondary brake
systems. Centralize the pressure
differential valve. Refer to
Hydraulic System Bleeding and
Centralizing of the Differential
Valve, Part 2-1, Section 2 for the
proper procedure.
Operate the brakes several times,
then check for external hydraulic
leaks.

PEDAL SHAFT
2478

.VACUUM OUTLET MANIFOLD
9C490 REF.
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PEDAL SUPPORT ASSEMBLY
6501516
CLIP
2B277

PIN MUST BE LOCKED
IN PLACE AS SHOWN
DASH PANEL REF

45055-S2
(2) REQUIRED

VACUUM HOSE
2A047

382802-SIOO^
(4) REQUIRED
13-35 LB. FT.

382984-S32
(2) REQUIRED

STOPLIGHT.
SWITCH
13480 REF. "

MASTER CYLINDER
2140
,
.
.
1 RETAINER
FLUID LEVEL IN BRAKE MASTER
380699-S100
CYLINDER MUST BE FROM FULL
DIRECTION
TO 1/4 INCH FROM TOP
| JDPTIONAL
VACUUM BOOSTER
ASSEMBLY
2005
BRAKE PEDAL ASSEMBLY
2455
LOCKING TAB ON CLIP 2B277 REF.
MUST BE FULLY OVER SHAFT

PEDAL COVER
BUSHING
2A487
2461
BEND TABS 90°
(4) REQUIRED AFTER ASSEMBLY
NO SHARP
PROJECTIONS
PERMISSIBLE 3 PLACES

H1530-F

FIG. 32 Master Cylinder and Brake Pedal Installation—Lincoln Continental
PRESSURE DIFFERENTIAL,
METERING VALVE AND
PRESSURE CONTROL VALVE

Removal
The Brake and/or Pressure Differential
and Pressure Control Valve assembly is
serviced as an assembly only. Do not
attempt to repair this unit.
1. Disconnect the brake warning light
connector from the warning light
switch.
2. Disconnect the front inlet and rear
outlet tubes from the valve assembly
(Fig. 1).
3. Remove the two attaching nuts or
bolts from the valve bracket and
remove the valve assembly and
bracket from the vehicle.
Installation
1. Position the valve assembly and
bracket and install the attaching
nuts or bolts. Torque them to
specifications.
2. Install the front inlet and rear outlet
tubes to the valve assembly. Torque
them to specifications.
3. Connect the brake warning light
connector to the warning light
switch.
4. Bleed the system and centralize the
pressure differential valve following
the procedures in Centralizing the
Pressure Differential Valve.
BRAKE BOOSTER

Removal
1. Working from inside the vehicle
below the instrument panel,
disconnect the booster push rod
from the brake pedal assembly. To

do this, proceed as follows:
Disconnect the stop light switch
wires at the connector. Remove the
switch retaining pin. Slide the stop light
switch off from the brake pedal pin just
far enough for the switch outer hole to
clear the pin, and then remove the
switch from the pin. Be careful not to
damage the switch during removal.
Slide the booster push rod and the nylon
washers and bushing off the brake pedal
pin (Figs. 28 thru 32).
2. Open the hood and remove the
master cylinder from the booster.
Secure it to one side without
disturbing the hydraulic lines. It is
not necessary to disconnect the
brake lines, but care should be taken
that the brake lines are not
deformed. Permanent deformation
of brake lines can lead to tube
failure.
3. Disconnect the manifold vacuum
hose from the booster unit.
4. Remove the booster-to-dash panel
attaching nuts (Figs. 28 thru 32).
Remove the booster and bracket
assembly from the dash panel,
sliding the push rod link out from
the engine side of the dash panel.
Installation
1. Mount the bopster and bracket
assembly to the -dash panel by
inserting the push rod or push rod
link in through the hole and boot in
the dash panel. Install the bracketto-dash panel attaching lock nuts
(Fig. 28 thru 32).
2. Connect the manifold vacuum hose
or hoses to the booster.
3. Before installing the master

cylinder, check the distance from
the outer end of the booster
assembly push rod to master
cylinder surface. Turn the screw in
or out to obtain the specified length.
Refer to Part 12-01, Power Brake
Master Cylinder Push Rod
Adjustment. Install the master
cylinder and torque the attaching
nuts to specifications.
4. Working from inside the vehicle
below the instrument panel, connect
the booster push rod link to the
brake pedal assembly. To do this,
proceed as follows:
Install the inner nylon washer, the
booster push rod, and the bushing on the
brake pedal pin. Position the switch so
that it straddles the push rod with the
switch slot on the pedal pin and the
switch outer hole just clearing the pin.
Slide the switch completely onto the pin,
and install the nylon washer as shown in
Figs. 28 thru 32. Be careful not to bend
or deform the switch. Secure these parts
to the pin with the retainer. Connect the
stop light switch wires to the connector,
and install the wires in the retaining clip.
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OVERHAUL
After any service work, obtain a
firm brake pedal before moving the vehicle. Riding the brake pedal (common on
left foot application) must be avoided
when driving the vehicle.
ROTOR REFINISHING
ALL MODELS EQUIPPED WITH DISC
BRAKES

Disc Brake Lathe FRE-1466-B
should be used to refinish disc brake
rotors. The step by step re-surfacing
procedure provided with the lathe must
be adhered to.
Rotor minimum thickness must not
be less than shown in Figure 33 after
refinishing. The braking surfaces must
be flat and parallel within 0.0007 inch
after refinishing. Lateral runout of the
braking surfaces must not exceed 0.003
inch (all except Mustang and Cougar) or
0.002 inch (Mustang and Cougar) and
the surface finish is to be in the 80/15
micro inch range.
Maximum allowable stock removal
of the inner rotor braking surface is
determined by the use of a micrometer
gauge bar and ball tool (Tool T7 lPi 102A) as follows:
1. Remove the inner grease retainer
and bearing assembly from the hub
and rotor assembly. Thoroughly
clean the inner bearing cup and hub
bore.
2. Carefully place the gauge ball in the
inner bearing cup (do not drop).
3. Set the micrometer to the base line
setting dimension shown in Fig. 33.
4. Position the micrometer gauge bar
on the rotor inner braking surface
with the micrometer centered over
the ball (Fig. 34). Measure the
distance between the micrometer
base-line setting (Step 3) and the ball
by turning the micrometer down to
touch the top of the ball and
calculating the difference between
that reading and the original setting.
This distance is equal to the
maximum allowable stock removal
from the inside braking surface only.
If the micrometer end, at the baseline setting, touches the ball, no
additional stock removal is allowed.
If the micrometer must be retracted
from the base-line setting to allow
the legs to set on the rotor surface,
the rotor has had more than
allowable stock removed and the
rotor assembly must be replaced. If
the rotor thickness is less than the
minimum (Fig. 9), the rotor must be
replaced regardless of the gauge bar
and ball measurement. Rotor

Setting

Rotor Minimum
Thickness (J)

Base Line
Car Model

Torino, Montego

0.003

0.875

Thunderbird,
Continental Mark IV

0.003

1.120

Ford, Mercury, Meteor and
Lincoln Continental

0.306

1.120

Cougar, Mustang

0.233

0.875

Pinto

0.692

0.685

® Rotors having a thickness less than shown here must be replaced regardless
of the micrometer gauge bar and ball measurement.
CH1963-A

FIG. 33 Micrometer Gauge Bar Base-Line Setting

MICROMETER GAUGE BAR
AND BALL TOOL T71P-1102-A

HUB AND ROTOR
ASSEMBLY

H 1961-A

FIG. 34 Gauging Rotor Inner Braking Surface (Pinto Shown)
minimum thickness is also shown on
each rotor.
DUAL MASTER CYLINDER
When a repair is necessary on the
master cylinder, it is required practice
during the warranty period to replace
the cylinder as a unit instead of overhauling the cylinder with a sendee repair kit.
Disassembly

1. Clean the outside of the master
cylinder and remove the filler cover
and diaphragm. Pour out any brake
fluid that remains in the cylinder.

Discard the old brake fluid.
2. Remove the secondary piston stop
bolt from the bottom of the cylinder
(Fig. 35).
3. Remove the bleed screw, if so
equipped.
4. Depress the primary piston and
remove the snap ring from the
retaining groove at the rear of the
master cylinder bore (Fig. 36).
Remove the push rod and the
primary piston assembly from the
master cylinder bore. Do not remove
the screw that retains the primary
return spring retainer, return spring,
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primary cup and protector on the
primary piston. This assembly is
factory pre-adjusted and should not
be disassembled.
5. Remove the secondary piston
assembly. Do not remove the outlet
tube seats from the master cylinder
body.
6. Clean all parts in clean isopropyl
alcohol, and inspect the parts for
chipping, excessive wear or damage.
When using a master cylinder repair
kit, install all the parts supplied.
7. Check all recesses, openings and
internal passages to be sure they are
open and free of foreign matter. Use
an air hose to blow out dirt and
cleaning solvent. Place all parts on a
clean pan or paper.
8. Inspect the master cylinder bore for
signs of etching, pitting, scoring or
rust. If it is necessary to hone the
master cylinder bore to repair
damage, do not exceed allowable
hone specifications.
Assembly
1. Dip all parts except the master
cylinder body in clean extra heavy
duty brake fluid (ESA-MC625-A).
2. Carefully insert the complete
secondary piston and return spring
assembly in the master cylinder
bore.
3. Install the primary piston assembly
in the master cylinder bore.
4. Depress the primary piston and
install the snap ring in the cylinder
bore groove.
5. Install the push rod, boot and
retainer on the push rod, if so
equipped. Install the push rod
assembly into the primary piston.
Make sure the retainer is properly
seated and holding the push rod
securely.
6. Position the inner end of the push
rod boot (if so equipped) in the
master cylinder body retaining
groove.
7. Install the secondary piston stop
bolt and o-ring.
8. Install the bleed screw (if so
equipped). Install the gasket
(diaphragm) in the master cylinder
filler cover. Position the gasket as
shown in Fig. 35. Make sure the
gasket is securely seated.
9. Install the cover and gasket on the
master cylinder and secure the cover
into position with the retainer.
DISC BRAKE CALIPER

Disassembly
Steps 2 thru 5 apply to floating
calipers only.
1. Remove the caliper assembly from

RETAINER - 2B245

"PRIMARY PISTON
ASSEMBLY-2169

GA6KET-2167

RETURN SPRING
RETAINER

fNOT SERVICED
* REPLACE AS
ASSEMBLY ONLY
PROTECTOR
C-RING
PISTON
PUMPING CUP

CUP
SECONDARY..
BRAKE SYSTEM
OUTLET

•BOLT-2A5I1
PISTON STOP

^SECONDARY PISTON
ASSEMBLY-2A502
H1550-C

FIG. 35 Dual Master Cylinder—Disassembled

2.
3.
4.
5.
6.

7.
8.

the vehicle as outlined in Caliper
Removal.
Remove the caliper locating pins
from the caliper assembly and lift
the anchor plate from the caliper.
Slide the two outer shoe retaining
clips off the retaining pins (Fig. 37).
Remove the two retaining pins, then
remove the outer brake shoe from
the caliper.
Slide the inner brake shoe outward
until it is free of the hold-down
springs, then remove the brake shoe.
Apply air pressure to the fluid port
in the caliper with a rubber tipped
nozzle (Tool 7000-DD) as shown in
Fig. 38 to remove the piston. Place a
cloth over the piston before applying
air pressure to prevent damage to
the piston. If the piston is seized and
cannot be forced from the caliper,
tap lightly around the piston while
applying air pressure. Care should
be taken because the piston can
develop considerable force due to
pressure build-up.
Remove the dust boot from the
caliper assembly.
Remove the rubber piston seal from
the cylinder and discard it.

CLEANING AND INSPECTION

Clean all metal parts with isopropyl
alcohol. Use clean, dry, compressed air

Snap Ring Pliers

SNAP RING

H1477-C

FIG. 36 Removing Snap
Ring—Typical

to clean out and dry the grooves and
passage ways. Be sure that the caliper
bore and c o m p o n e n t p a r t s are
completely free of any foreign material.
Check the cylinder bore and piston
for damage or excessive wear. Replace
the piston if it is pitted, scored, or the
chrome plating is worn off.
Assembly
Steps 4 thru 7 apply to floating
calipers only.
1. Apply a film of clean brake fluid to
the new caliper piston seal and
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install it in the cylinder bore. Be sure
the seal does not become twisted and
that it is seated fully in the groove.
Install a new dust boot by setting the
flange squarely in the outer groove
of the caliper bore.
Coat the piston with the specified
fluid and install the piston in the
cylinder bore. Spread the dust boot
over the piston as it is installed. Seat
the dust boot in the piston groove.
Position the inner brake shoe so that
the ears of the shoe rest on the top
of the anchor plate bosses and
beneath the hold-down springs.
Install new caliper locating pin
insulators in the anchor plate.
Position the caliper on the anchor
plate.
Apply water or isopropyl alcohol to
the caliper locating pins and install
them loosely in the anchor plate. Be
sure the guide pins are free of oil,
grease or dirt.
Install the caliper on the spindle as
outlined under Disc Brake Caliper
Assembly.

OUTER BRAKE
SHOE AND LINING
ASSEMBLY-2018
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OUTER SHOE
RETAINING CLIPS
2066

CLIP
2B164

ANCHOR PLATE
2B293(LH)
2B292 (RH)

H 1573-D

FIG. 37 Floating Caliper—Disassembled

FIBER
BLOCK

FIG. 38 Removing Piston From
Caliper—Typical
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SPECIFICATIONS

DISC BRAKE DIMENSIONS AND SPECIAL SERVICE TOOLS

Component

Thunderbird,
Continental
Mark IV

Ford, Mercury
Meteor
Lincoln Continental

Lining Material

Riveted

Riveted

Torino
Montego
Riveted

Cougar,

6.40 x 1.80 outer
5.16 x 1.90 mner

6.40 x 1.80 outer
4.46 x 1.80 inner

6.82 x 1.80 outer
4.90 x 1.84 inner

Lining Area - Square Inches
per Segment

9.570 outer
8.380 inner

9.570 outer
8.380 inner

10.41 outer
7.63 inner

11.30 outer
8.80 inner

Lining Thickness- Nominal
(Top of Rivets)

0.321 outer
0.370 inner

Lining Wear Limit (From Top of
Rivets or Shoe Surface)
Lining Taper - Maximum
Lining to Rotor Clearance
(Brakes Released)

0.321 outer
0.370 inner

0.273 outer
0.370 inner

Riveted

Riveted

6.40 x 1.80 outer
5.16 x 1.90 inner

Lining Size

Pinto

Mustang

4.00 x 1.40
5.00 outer
5.00 inner

0.333 outer
0.362 inner

0.347

1/32

1/32

1/32

1/32

1/32

-.

-

-

0.125

0.000-0.010

0.000-0.010

0.000-0.010

0.000-0.010

0.000-0.010

Caliper Cylinder Bore Diam.

3.100

3.100

3.100

2.380

2.127

Master Cylinder Bore Diam.

1.000

1.000

1.000

0.9375

0.9375

Rotor Nominal Thickness

1.180

1.180

1.180

0.935

0.750

Rotor Minimum Thickness (D

1.120

1.120

1.120

0.875

11.720 outside
7.785 inside

Rotor Diameter
Rotor Allowable Runout
Rotor Finish (Micro-Inches)

11.720 outside
7.785 inside

0.003

0.003

15-80

15-80

10.720 outside ( D
6.785 inside ( D
0.003
15-80

0.685
9.30 outside
6.06 inside

11.29 outside
7.35 inside

0.003

0.002

15-80

15-80

Rotor Thickness Variation

0.0005

0.00025

0.0005

0.0007

0.0007

Gauge Bar Micro-meter
Base-Line Setting

0.306

0.003

0.003

0.233

0.692

(D Minimum Safe Thickness is shown on each Rotor.

@ 1 Inch Larger on Police Vehicles

SPECIAL SERVICE TOOLS
TOOL NO.

DESCRIPTION

Tool 7000 DE

Rubber Tipped Air Nozzle

T7 IP-1102-A

Ball and Gage Bar Kit

FRE 1466

Disc Brake Rotor Lathe

TOOL NO.
2162
J22742
Milbar 1112-144

DESCRIPTION
Adapter Cap
Bleeder Valve Spring Clip
Inch Pound Torque Wrench
CH1973-B
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DISC BRAKE TORQUE LIMITS-FT. LBS.
Lincoln Continental
Ford-Mercury
Meteor

Torino
Montego

MustangCougar

Thunderbird
Continental
Mark IV

Pinto

Master Cylinder to Booster

13-25

13-25

13-25

13-25

13-25

Booster to Dash Panel

13-25

13-25

13-25

13-25

13-25

Upper®
90-120

Upper®
90-120

Upper®
100-140

Upper®
90-120

Lower
90-120

Lower
90-120

Lower
55-75

Lower
90-120

^iower
55-75

9-14

9-14

9-14

9-14

9-14

-

17-25

-

-

-

25-35

-

-

8-11

-

8-11

-

-

-

-

6-10

-

-

6-15

6-15

6-15

6-15

6-15

7-11
-

7-11

7-11

12-20

12-20

?

Upper®
90-120

Disc Brake Caliper to Spindle Bolts

Disc Brake Rotor Splash Shield to
Spindle
Brake Hose to Caliper Connection Bolt

-

Caliper Locating Pins
Caliper Stabilizer to Anchor Plate Bolt
Caliper Brake Shoe Clips
Caliper Bleeder Screws
Pressure Differential Valve Bracket
Bolts

7-11

7-11

Brake Hose Connection to Caliper

12-20

12-20

Hydraulic Tube Connections(2)
x24

10-15

10-15

10-15

10-15

10-15

7/16x24

10-15

10-15

10-15

10-15

10-15

1/2

x20

10-17

10-17

10-17

10-17

10-17

9/16 x 18

10-17

10-17

10-17

10-17

10-17

70-115

70-115

70-115

70-115

70-115

3/8

Wheel Lug Nuts
®

The upper bolt must be tightened first. Also, new bolts must be used when servicing.

(2) All hydraulic lines must be tightened to the specified torque value and be free of fluid leakage.
C-I1975-B
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12-50-01

PART 12-50 Vacuum Brake Booster-Single
Diaphragm, Dash Mounted
Does Not Apply to Maverick, Comet or Pinto
COMPONENT INDEX

Page

BRAKE BOOSTER
Description
Installation
Push Rod Adjustment
Removal

DESCRIPTION
The diaphragm-type brake booster is a self-contained vacuum-hydraulic
braking unit mounted on the engine side
of the dash panel.
The brake booster is of the vacu-

Page

COMPONENT INDEX
MASTER CYLINDER

50-01
50-03
50-01
50-03

Removal and Installation

um suspended-type which utilizes engine intake manifold vacuum and atmos
pheric pressure for its power. Adjustment of the push rod is the only service
permitted on the brake booster. The
booster unit is to be exchanged when it
is inspected, checked and found to be
inoperative.

50-02

Check the booster operation as
noted in Part 12-01. Power Brake Functional Test. If the brake booster is damaged or inoperative, replace it with a
new booster. The brake booster (including the check valve) is serviced only as
an assembly.

ADJUSTMENTS
#16

BRAKE BOOSTER-TO-MASTER
CYLINDER PUSH ROD
Adjustment
The push rod is provided with an
adjustment screw to maintain the correct relationship between the booster
control valve plunger and the master
cylinder. If the plunger is too long it will
prevent the master cylinder piston from
completely releasing hydraulic pressure
and can cause the brakes to drag. If the
plunger is too short it will result in excess pedal travel and an undesirable
clunk in the booster area.
The adjustment screw is set to the
correct height at the time of original assembly of the power unit. Under normal
service, the adjustment screw does not
require any further attention providing
the original push rod assembly remains
in the original unit.
If a check of the push rod adjustment is necessary, the push rod length
may be verified with a push rod length
gauge (Fig. 1) and measured with the
engine running to apply vacuum to the
booster.
The push rod length verification
of the power brake booster assemblies is
accomplished as follows:
1. Disconnect the master cylinder from
the booster assembly and secure

U.S.S. GAUGE SHEET STEEL
BOOSTER CHECK VALVE

-2-7/8"

ADJUST PUSH ROD SCREW TO
PROVIDE A SLIGHT TENSION
(APPROXIMATELY 5 LBS.
AGAINST THE GAUGE

H1087-E

FIG. 1 Push Rod Gauge Dimensions
away from the booster without
disconnecting the brake tubes.
2. Adjust the push rod screw to
provide a slight tension against the
inner edge of the adjustment gauge
slot. (Approximately 5 pounds of
tension against the push rod is
required to assure that the push rod
is firmly seated in the booster
assembly). See Figure 2.
3. Install the master cylinder on the
brake booster and tighten the
retaining nuts to the specified
torque. Do not set up side forces on
the push rod as it may break the
valve plunger.
This is an approximate adjustment only. To verify the adjustment,
look through the make-up (rear) port of

PUSH ROD ADJUSTMENT-BENDIX
H1871-A

FIG. 2 Brake Booster Push Rod
Measurement
the master cylinder when installing the
master cylinder to the booster. The master cylinder piston should not move
more than 0.015 inch as it contacts the
push rod. No movement (exact contact)
is ideal.
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REMOVAL AND INSTALLATION
primary and secondary outlet ports
of the master cylinder(Figs. 3 thru 7.
2. Remove the two nuts and two lock
washers attaching the master
cylinder to the brake booster
assembly.

MASTER CYLINDER

Master cylinders are serviced in
warranty as an assembly.
Removal
1. Remove the brake tubes from the
VACUUM OUTLET
MANIFOLD-90490
VACUUM HOSE
2A047

376588-S CLIP REF.
USE WITH SPEED
CONTROL - A T T A C H
OVER R.H. UPPER
SPEED CONTROL
BRACKET

PEDAL SUPPORT ASSY.
6501508

PIVOT BOLT
56348-S2

BOOSTER ASSY. DASH PANEL REF.
2B195

382802-S100
4
REQD.
BUSHING -2461
13-25 LB.^ FT.
2 REQD.
COLOR GRAY
FOR
IDENTIFICATION

382984-S32
2 REQD.
COLOR BLACK
FOR
IDENTIFICATION

FLUID LEVEL IN
BRAKE MASTER
CYLINDER MUST
BE FROM
FULL TO 1/4
INCH FROM TOP
© P I N MUST BE LOCKED
IN PLACE AS SHOWN

SLEEVE
2A188

BUSHING
2A309
STOPLIGHT
SWITCH
13480
I 380699-S100
DIRECTION
OPTIONAL
COLOR RED
FOR
IDENTIFICATION

PEDAL COVER
2A487
PEDAL PAD
2457
BRAKE PEDAL ASSY.
2455
H2053-A

FIG. 3 Master Cylinder and Booster Installation—Ford, Mercury and Meteor
ON MANUAL TRANSMISSION
VEHICLES ONLY.
HAND TORQUE THIS NUT TO
13-25 LB. FT.

3. Slide the master cylinder forward
and upward from the vehicle.
Installation
1. Before installing the master
cylinder, check the distance from
the outer end of the booster
assembly push rod to the master
cylinder mounting surface. Turn the
push rod adjusting screw in or out as
required to obtain the specified
length. Refer to Brake Master
Cylinder Push Rod Adjustment for
the proper procedure.
2. Position the master cylinder
assembly over the booster push rod
and onto the two studs on the
booster assembly (Figs. 3 thru 7).
3. Install the attaching nuts and lock
washers and torque them to
specifications.
4. Install the front and rear brake tubes
to the master cylinder outlet fittings.
5. Fill the master cylinder with the
specified brake fluid to within 1/4
inch of the top of the dual reservoirs.
Use Ford Brake Fluid_.Extra
Heavy Duty_ Part Number C6AZ19542-A (ESA-M6C25-A) for all
brake applications. The extra heavy
duty brakefluidis colored blue for
identification.
6. Bleed the dual-master cylinder and
the primary and secondary brake
systems. Centralize the pressure
differential valve. Refer to
PEDAL SUPPORT
ASSEMBLY
6501508

RETAINING CLIP
2B277
382802-S100
(4) REQUIRED
13-30 LB. FT.

CLIP MUST BE FULLY
INSTALLED WITH LOCKING
TAB OVER SHAFT AS SHOWN

BUSHING
2461
(2) REQJIRED

373298-S2
ASSEMBLY
(2) REQUIRED
357312-S2
(4) REQUIRED

VACUUM
HOSE
2A047

"V"BRACE
6501524 REF.

PEDAL COVER
2A487
BEND TABS 90°
AFTER ASSEMBLY
2 PLACES
NO SHARP
PROJECTIONS
PERMISSIBLE

FLUID IN MASTER CYLINDER
MUST BE FROM FULL TO 1/4
INCH FROM TOP

VACUUM BOOSTER
2005

C5DA-2B129-A
(2) REQUIRED
BRAKE PEDAL
ASSEMBLY
2455

MAIN VIEW
INSTALLATION WITH AUTOMATIC TRANSMISSION

FIG. 4 Master Cylinder and Booster Installation—Torino and Montego

BRAKE PEDAL
2455

PEDAL COVEF;
2A487
BEND TABS 90°
AFTER ASSEMBLY(4) PLACES
NO SHARP
PROJECTIONS
PERMISSIBLE
PEDAL PAD
2457

INSTALLATION WITH MANUAL TRANSMISSION,
IF SO EQUIPPED, SAME AS MAIN VIEW EXCEPT AS SHOWN
H1557-D

12-50-03

12-50-03

VACUUM BRAKE BOOSTER SINGLE DIAPHRAM,

Hydraulic System Bleeding and
Centralizing of the Differential
Valve, Part 12-01, Section 3 for the
proper procedure.
7. Operate the brakes several times,
then check for external hydraulic
leaks.

PEDAL SUPPORT ASSY.
382984-S3"
(2 REQD.)

VIEW A

.CLUTCH PEDAL ASSY.

BRAKE BOOSTER
Removal
1. Working from inside the vehicle
below t h e i n s t r u m e n t p a n e l ,
disconnect the booster push rod
from the brake pedal assembly. To
do this, proceed as follows:
Disconnect the stop light switch
wires at the connector. Remove the
hairpin retainer. Slide the stop light
switch off from the brake pedal pin just
far enough for the switch outer hole to
clear the pin, and then remove the
switch from the pin and booster push
rod. Be careful not to damage the switch
during removal. Slide the booster push
rod and the nylon washers and bushing
off the brake pedal pin (Figs. 3 thru 7).
2. Open the hood and remove the
master cylinder from the booster.
Secure it to one side without
disturbing the hydraulic lines. It is
not necessary to disconnect the
brake lines, but care should be taken
that the brake lines are not
deformed. Permanent deformation
of brake lines can lead to tube
failure.
3. Disconnect the manifold vacuum
hose or hoses from the booster unit.
4. Remove the booster-to-dash panel
attaching nuts or bolts (Figs. 3 thru
7). Remove the booster and bracket
assembly from the dash panel,
sliding the push rod link out from
the engine side of the dash panel.
Installation
1. Mount the booster and bracket
assembly to the dash panel by
inserting the push rod or push rod
link in through the hole and boot in
the dash panel. Install the bracketto-dash panel attaching lock nuts or
bolts (Figs. 3 thru 7).
2. Connect the manifold vacuum hose
or hoses to the booster.
3. Before i n s t a l l i n g t h e m a s t e r
cylinder, check the distance from
the o u t e r end of the b o o s t e r
assembly push rod to master
cylinder surface. Turn the screw in
or out to obtain the specified length.
Refer to Brake Master Cylinder
Push Rod Adjustment. Install the
master cylinder and torque the
attaching nuts to specifications
4. Working from inside the vehicle
below the instrument panel, connect
the booster push rod link to the

MASTER CYLINDER
ASSY.

FLUID LEVEL IN BRAKE
MASTER CYLINDER MUST
BE FROM FULL TO 0.25
INCHES FROM TOP.

BEND TABS 90°AFTER ASSY.
NO PROJECTIONS PERMISSIBLE.
L0CKNUT
3C2802-S100
120-240 LB. IN.

BOLT
56349-S4

PEDAL SUPPORT ASSY.

BOOSTER CHECK
VALVE REF..

1/8 MAX.
1/8 MAX. & FULL WIDTH OF CLAMP
ON HOSE INSTALLATION
VIEW A

STOPLIGHT SWITCH
13480
BUSHING 2A309

5DA-2B129-A
(2 REQD.)
H 1863-A

VIEW B

FIG. 5 Master Cylinder and Booster Installation—Mustang and Cougar
PEDAL SUPPORT ASSEMBLY
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6501508
373298-S2
9C490
\
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2AO47
384705-S2
17.50" IN. LONG.
(2) REQUIRED
<4) REQUIRED
MOUNTING
SPACER
^ ^ ^
J!—«*A\
/
"Y" BRACE
2B180
x
^ ^
^"~"***^
6501524 REF.
MUST BE IDENTIFIED
NUT
WITH GROOVES ON
382802-S100
O.D. SPACERS
15-25 LB. F t .
^
55981-S2
DASH PANEL
382802-S100
(4) REQUIRED
13-30 LB. FT.
PEDAL COVER
2A487 W/O SKID CONTROL
2A487 WITH SKID CONTROL
BEND TABS 90° AFTER
ASSEMBLY-2 PLACES
NO SHARP PROJECTIONS
PERMISSIBLE

PEDAL PAD
2457

FLUID LEVEL IN BRAKE
MASTER CYLINDER
MUST BE FROM FULL
TO 1/4 INCH FROM TOP

RETAINER
380699-S100
DIRECTION
OPTIONAL
STOPLIGHT SWITCH
13480

BRAKE PEDAL ASSEMBLY
2455
SPACER
2B129
(2) REQUIRED

H1583-D

FIG. 6 Master Cylinder and Booster Installation—Thunderbird and Continental
Mark IV
brake pedal assembly. To do this,
proceed as follows:
Install the inner nylon washer, the
booster push rod, and the bushing on the
brake pedal pin. Position the switch so
that it straddles the push rod with the

switch slot on the pedal pin and the
switch outer hole just clearing the pin.
Slide the switch completely onto the pin,
and install the nylon washer as shown in
Figs. 3 thru 7. Be careful not to bend or
deform the switch. Secure these parts to
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VACUUM BRAKE BOOSTER SINGLE DIAPHRAM,

the pin with the hairpin retainer.
Connect the stop light switch wires to
the connector, and install the wires in
the retaining clip.

PEDAL SHAFT
2478

• VACUUM OUTLET MANIFOLD
9C490REF.

PIN MUST BE LOCKED
IN PLACE AS SHOWN
DASH PANEL REF.

12-50-04
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FIG. 7 Master Cylinder and Booster Installation—Lincoln Continental
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PART 12-70 Parking Brake, Cable Actuated,
Rear Wheels

*l

COMPONENT INDEX

3

Applies to Models As Indicated

o

s

PARKING BRAKE
Description

70-01

PARKING BRAKE ACTUATOR
TO CONTROL CABLE
70-12 70-12 70-12 N/A 70-12 N/A N/A 70-12 N/A

Removal and Installation

N/A 70-1270-12

PARKING BRAKE ACTUATOR
TO EQUALIZER CABLE
70-13 70-13 70-13 N/A N/A

Removal and Installation

N/A N/A

N/A N/A N/A N/A N/A

PARKING BRAKE CONTROL
70-04 70-0470-04 70-08 70-04 70-08 70-08 70-04 70-08 70-0870-0870-08

Removal and Installation
PARKING BRAKE EQUALIZER
TO CONTROL CABLE

N/A N/A N/A 7013 N/A 70-13 N/A N/A 70-13 70-13 N/A 70-1

Removal and Installation
PARKING BRAKE EQUALIZER
TO REAR WHEEL CABLE

70-14 70-14 70-14 70-14 70-1970-14 70-15 70-14 70-15 70-15 70-1470-14

Removal and Installation
PARKING BRAKE LINKAGE
Adjustment
SPECIFICATIONS

70-04
70-16

A page number indicates that the item is for the vehicle(s) listed at the head of the column.
N/A indicates that the item is not applicable to the vehicle(s) listed.

DESCRIPTION
An independent foot-operated (or
hand-operated on Maverick, Pinto and
Comet) parking brake control actuates
the rear wheel brake shoes through a
cable linkage. On all models except
Ford, Mercury, Meteor and Lincoln
Continental, the operating cable is
routed from the parking brake control
assembly to the equalizer. On Ford,
Mercury, Meteor and Lincoln
Continental the operating cable is
routed from the parking brake control
assembly to the equalizer lever
assembly. On Maverick and Comet, the
operating cable is routed from the
parking brake control assembly to the
equalizer pivot lever which is attached
to the equalizer assembly. An
intermediate cable connects the actuator
to the equalizer except on the Lincoln
Continental. The rear brake cables

connect the equalizer assembly to the
parking brake lever at each rear
secondary shoe. Refer to Part 12-02. On
all vehicles except Maverick, Comet and
Pinto there are two types of footoperated parking brake controls used.
The automatic (vacuum) release type
(Figs. 1, 2 and 3) is used on the Mercury,
Thunderbird, Continental Mark IV and
Lincoln Continental models. All other
models, except Maverick, Comet and
Pinto, use a manual release type (Figs. 3
and 4).
On the automatic-type, the vacuum
power unit with mounting bracket is
riveted to the control assembly (Lincoln
Continental) or is clamped to the
control assembly with a retaining strap
(Thunderbird and Continental Mark
IV). The vacuum actuated piston within
the unit is connected by a rod to the

upper end of the release lever.
The vacuum motor is actuated to
release the parking brake whenever the
engine is running and the transmission is
in either a reverse or forward driving
gear.
The lower end of the release lever
extends out for alternate manual release
in the event of vacuum power failure or
for optional manual release at any time.
Hoses connect the power unit and
the engine manifold to a vacuum release
valve on the back-up light switch.
On a Maverick or Comet, the
parking brake control is hand-operated.
When the handle is pulled, the primary
and secondary brake shoes are forced
against the rear brake drums. The
handle is held in the applied position by
the engagement of a spring loaded pawl
with a ratchet. Turning the handle
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VACUUM RELEASE MOTOR

MANUAL RELEASE LEVER

H1635-C

FIG. 1 Parking Brake Control Assembly-Lincoln Continental

counterclockwise disengages the pawl
from the ratchet to release the brakes.
On the Pinto, an independent hand
operated parking brake control
mounted on the tunnel between the
front seats actuates the rear wheel brake
shoes through cable linkage. The
equalizer rod is connected from the
control assembly directly to the
equalizer. The rear brake cables are
routed from the equalizer to brackets on
the tunnel, rearward through clips
welded to the floor pan, through clips
that attach the cables under the rear
springs and through the rear brake
backing plates and are connected to the
parking brake levers on the rear brake
secondary shoes (Fig. 11).
The parking brake control is hand
operated. When the control handle is
pulled upward the primary and
secondary brake shoes are forced against
the rear brake drums. The handle is held
in the applied position by engagement of
a spring loaded pawl and ratchet. The
brakes are released by depressing the
plunger in the end of the control
assembly handle (Fig. 5).

VACUUM RELEASE MOTOR

MANUAL RELEASE LEVER

H1979-B

FIG. 2 Parking Brake Control Assembly-Thunderbird, Continental Mark IV and
Mercury
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COUGAR

H2080-A

FIG. 3 Parking Brake Control Assembly-Mustang and Cougar

H2081-A

FIG. 4 Parking Brake Control Assembly-Ford, Meteor, Montego and Torino
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BOOT COVER

EQUALIZER ROD
LOCK NUT
ADJUSTING NUT

H1962-A

FIG. 5 Parking Brake Control Assembly-Pinto

ADJUSTMENTS
PARKING BRAKE LINKAGE
ADJUSTMENT
1. Make sure that the parking brake is
fully released.
2. Place the transmission in neutral.
Raise the vehicle on an axle type
hoist.

3. Tighten the adjusting nut against the
cable equalizer, or cable adjusting
rod, (Figs. 6, 7, 8, 9, 10, 11 and 12)
to cause rear wheel brake drag.
Then, loosen the adjusting nut until
the rear brakes are fully released.
There should be no brake drag.

Tighten the lock nut, if used, to 7-10
ft.-lbs.
4. Lower the vehicle and check the
operation of the parking brake.

REMOVAL AND INSTALLATION
PARKING BRAKE CONTROL
ASSEMBLY
FORD, MERCURY, METEOR, TORINO,
AND MONTEGO

Removal
Refer to Figs. 6 and 7.
1. Make sure the parking brake is fully
released.
2. Remove all tension from the rear
cables by backing off the adjusting
nut from the equalizer.

3. Disconnect the release cable from
the control assembly.
4. MERCURY O NLY: Disconnect the
vacuum hose from the vacuum
release actuator.
5. Ford, Meteor, Torino and Montego:
Disconnect the wiring connector
from the parking brake warning
light switch (when so equipped).
6. Remove the three screws attaching
the control assembly to the cowl side
bracket.
7. Remove the front cable assembly

retainer clip from the cable assembly
and disconnect the cable end fitting
from the control clevis.
8. Remove the control assembly from
the vehicle.
INSTALLATION

1. Position the control assembly in the
vehicle.
2. Fit the cable assembly through its
mounting hole and install the
retaining clip. Connect the cable end
fitting to the control clevis.
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FIG. 6 Parking Brake System—Ford, Mercury and Meteor
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FIG. 7 Parking Brake System-Torino and Montego
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FIG. 8 Parking Brake System—Mustang and Cougar
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3. Install the attaching screws to the
cowl side bracket. Tighten the
screws to specifications.
4. Connect the release cable to the
control assembly.
5. MERCURY ONLY: Connect the
vacuum hose to the vacuum release
actuator.
6. Ford, Meteor, Torino and Montego:
Connect the wiring connector to the
parking brake warning light switch
(if so equipped).
7. Check the operation of the park ing
brake. Adjust the parking brake as
required.
MUSTANG AND COUGAR

Removal
Refer to Fig. 8.
1. Make sure the parking brake is
completely released.
2. Remove all tension from the rear
cables by backing off the jam nut
and adjusting nut from the
equalizer.
3. Disconnect the wire lead at the
parking brake warning light switch
(if so equipped).
4. Remove the parking brake front
cable ball retaining clip from the
clevis.
5. Remove the parking brake warning
light switch and attaching screw (if
so equipped).
6. Disconnect the cable ball from the
notch in the brake clevis.
7. Remove the three screws that attach
the control assembly to the left cowl
inner side panel.
8. Pull the control away from the cowl
panel. Remove the hair-pin retainer
securing the front cable assembly to
the control assembly. Remove the
control assembly.
Installation
1. Connect the ball-end of the parking
brake front cable assembly to the
control assembly, and install the
hair-pin retainer.
2. Position the control assembly to the
cowl inner side panel and install the
three attaching screws.
3. Position the parking brake warning
light switch and install the attaching
screw. Connect the parking brake
warning light switch wire lead (if
vehicle is so equipped).
4. Position the cable ball in the notch
in the brake clevis.
5. Check the operation of the parking
brake. Adjust the parking brake.
MAVERICK AND COMET

Removal
Refer to Fig. 6.
1. Make sure the parking brake is
completely released.

2. Remove the two screws that hold
the control bracket on the
instrument panel.
3. Remove the two nuts that secure the
control to the dash panel.
4. Remove the hairpin clip and clevis
pin that secures the pulley to the
control handle assembly.
5. Disengage the locking pawl. Slide
the rod forward and remove the ball
on the cable from the slot on the
control assembly.
6. Remove the control from the
vehicle.
Installation
Refer to Fig. 9.
1. Connect the ball end of the cable to
the slot in the control assembly and
pull the rod rearward, engaging the
pawl in the ratchet.
2. Assemble the pulley to the control
handle and the clevis pin. Install the
clevis retainer.
3. Position the assembly against the
dash panel and instrument panel.
Secure the assembly to the
instrument panel with the two
screws.
4. Working under the hood, install the
two parking brake control-to-dash
panel attaching nuts.
5. Check the parking brake for proper
operation. Adjust the parking brake.
THUNDERBIRD AND CONTINENTAL
MARK IV

Removal
Refer to Fig. 10.
1. Make sure the parking brake is
completely released.
2. Release all tension from the rear
cables by backing off the jam nut
and adjusting nut from the equalizer
rod.
3. Working under the instrument
panel, disconnect the vacuum hose
from the vacuum release servo
motor.
4. Remove the front cable cylindrical
end from the control assembly
clevis, remove the clip and hair pin
retainer from the cable housing and
remove the front cable and conduit
assembly from the control assembly.
5. Remove the three screws attaching
the parking brake control assembly
to the cowl panel and remove the
control assembly from the vehicle.
Installation
1. Position the control assembly on the
cowl panel, install and tighten the
attaching screws to 12-24 ft.-lbs.
torque.
2. Insert the front cable and housing
assembly through the hole in the
control assembly and install the
cable housing retaining hair pin clip.

12-70-08

3. Install the front cable cylindrical
end in the control assembly cable
clevis, and install the clevis clip.
4. Install the vacuum hose on the
parking brake release servo.
5. Adjust the parking brake as outlined
under Parking Brake Linkage
Adjustment.
6. Check operation of the parking
brake.
LINCOLN CONTINENTAL

Removal
Refer to Fig. 11.
1. Make sure that the parking brake is
fully released.
2. Remove the two nuts from the
control assembly mounting studs on
the engine compartment side of the
dash panel.
3. Working under the instrument
panel, remove the control assembly
to mounting bracket retaining
screw.
4. Disconnect the vacuum tube from
the automatic release vacuum servo
motor.
5. Remove the retaining clip from the
cable housing at the control
assembly.
6. Disconnect the control cable ball
end from the control assembly cable
clevis.
7. Remove the control assembly from
the vehicle.
Installation
1. Connect the vacuum tube to the
automatic release vacuum servo
motor.
2. Install the control assembly
mounting studs through the holes in
the dash panel and against the body
mounting bracket.
3. Assemble the control cable ball end
to the control assembly cable clevis.
4. Install the cable retaining clip at the
control assembly.
5. Install the control assembly
to mounting bracket retaining bolt
and torque it to 12-18 ft-lbs.
6. Install the nuts on the control
assembly mounting studs on the
engine side of the dash panel and
torque them to 10-20 ft-lbs.
7. Check for correct operation of the
parking brake system.
PINTO

Removal
1. Remove the adjusting nut from the
equalizer rod (Fig. 12).
2. Remove the two screws that attach
the control assembly to the tunnel
and remove the control assembly
from the vehicle.
Installation
1. Position the control assembly on the
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4 DOOR INSTALLATION
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FIG. 9 Maverick and Comet Parking Brake System
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FIG. 10 Parking Brake System—Thunderbird and Continental Mark IV
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FIG. 11 Parking Brake System—Lincoln Continental
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FIG. 12 Parking Brake System—Pinto

tunnel, install the attaching screws
and tighten to 12-25 ft-lb torque.
2. Position the equalizer rod in the
control assembly and install the
adjusting nut.
3. Adjust the parking brake. Refer to
Parking Brake Linkage Adjustment.
PARKING BRAKE ACTUATOR TO
CONTROL CABLE
FORD, MERCURY AND METEOR

Removal
1. Raise the vehicle on a hoist.
2. Loosen the actuator lever
equalizer cable adjusting nut at
equalizer (Fig. 6).
3. Disconnect the cable ball from
clevis on the actuator lever.
4. Remove spring clip that retains
cable to the frame.

to
the
the
the

5. F r o m i n s i d e of p a s s e n g e r
compartment, remove spring clip
that retains the cable to the parking
brake control. Disconnect the cable
ball from the control assembly.
6. Remove the cable assembly from the
vehicle.
Installation
1. Position the cable through the
provided openings and in the approx
imate final installation position.
2. Install the hairpin retainer on the
cable at the frame crossmember.
3. Connect the ball end of the cable to
the parking brake control. Install
the cable-to-control hairpin
retaining clip.
4. Position the cable seal at the dash
panel, and slide the retaining clip
upward to seal the cable at the dash
opening.
5. Connect the ball end of the cable to

the clevis on the actuator lever.
6. Adjust the parking brake.
7. Lower vehicle on hoist.
TORINO, MONTEGO, THUNDERBIRD
AND CONTINENTAL MARK IV
Removal

Refer to Figs. 7 and 10
1. Partially raise the vehicle.
2. Remove the adjusting nut at the
equalizer and remove the equalizer
from the cable.
3. Remove the spring at the actuator
lever and disconnect the control
cable from the clevis on the lever.
4. Remove the clip retaining the
control cable assembly to the frame
bracket.
5. Attach a length of wire to the
control cable.
6. Remove the hairpin clip retaining
the cable assembly to the control.
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Remove the clevis clip and remove
the cable end fitting from the control
clevis.
7. Pull the cable up through the
opening in the dash panel and
remove the cable from the length of
wire.
Installation
1. Attach the cable to the length of
wire and pull the cable down
through the opening in the dash
panel.
2. Position the upper end of the control
cable to the control. Connect the
cable end fitting to the control clevis
and install the clevis clip. Install the
hairpin clip retaining the cable
housing to the control.
3. Remove the length of wire from the
cable assembly and position the
cable in the frame bracket. Install
the retainer.
4. Place the lever return spring on the
cable, re-assemble the equalizer on
the cable and install the adjusting
nut.
5. Adjust the parking brake.
PARKING BRAKE EQUALIZER TO
CONTROL CABLE
MAVERICK AND COMET

Removal
Refer to Fig. 9.
1. Remove the hairpin clip and clevis
pin that secures the cable pulley to
the control handle assembly and
remove the pulley.
2. Disengage the locking pawl and
slide the control rod forward.
Remove the cable ball from the slot
in the control rod.
3. Remove the hairpin retainer from
the dash panel bracket and
disengage the cable from the
bracket.
4. Pull the cable and insulator tube
down through the hole in the dash
panel. Remove the insulator tube
from the cable.
5. Raise the vehicle on a hoist.
6. Remove the retaining screw and clip
from the cable on the chassis side
rail.
7. Disengage the cable stepped rod
from the equalizer lever.
8. Remove the hairpin retainer from
t h e c a b l e h o u s i n g at t h e
crossmember.
9. Pull the cable forward through the
crossmember and remove the cable
from the vehicle.
Installation
Refer to Fig. 9.
1. Pass the stepped-rod rearward
through the crossmember and
connect it into the equalizer lever.

2. Install the hairpin retainer on the
cable housing at the crossmember.
3. Install the cable housing retaining
clip on the cable and install the
retaining screw on the chassis side
rail.
4. Install the insulator tube onto the
upper end of the cable and push the
cable and insulator up through the
hole in the dash panel.
5. Engage the upper end of the cable
housing in the dash panel bracket
and install the hairpin retainer.
6. Connect the cable ball to the control
rod.
7. Assemble the pulley to the control
assembly and install the clevis pin
and hairpin retainer.
8. Check the parking brake for proper
operation. Adjust the parking brake.
Refer to Fig. 8.
MUSTANG AND COUGAR

Removal
1. Make certain the parking brake is
fully released.
2. Raise the vehicle on a hoist. Remove
the two nuts that attach the cable to
the equalizer. Remove the equalizer
spring seat and spring.
3. Remove the hairpin retainer holding
the cable assembly to the body
bracket and pull the cable out of the
side rail access holes.
4. Attach a wire to the end of the cable
to assist in routing new cable.
5. Lower the vehicle.
6. Remove the parking brake front
cable ball retaining clip from the
clevis.
7. Disconnect the cable ball from the
notch in the brake clevis.
8. Remove the hairpin retainer and
remove the cable assembly from the
brake control assembly.
9. Pull the cable assembly up through
the opening in the floor and remove
the wire from the end of the cable.
Installation
Refer to Fig. 8.
1. Connect the wire to the end of the
cable assembly and pull the cable
down through the opening in the
floor. Remove the wire.
2. Connect the cable assembly to the
brake control assembly and install
the hairpin retainer.
3. Position the ball end of the cable in
the notch of the brake clevis.
4. Raise the vehicle on a hoist.
5. Pull the cable grommet into position
and route the cable through the
access holes in the side rail and
under the fuel line.
6. Insert the cable into the body
bracket and install the hairpin
retainer.
7. Position the spring, spring seat, and
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equalizer on the cable and install the
two nuts.
8. Adjust the parking brake.
LINCOLN CONTINENTAL

Removal
Refer to Fig. 11.
1. Make sure that the parking brake is
fully released.
2. Raise the vehicle.
3. Loosen the parking brake cable
adjusting nut at the equalizer lever.
4. Lower the vehicle.
5. Remove the cable housing retaining
clip and then disconnect the control
cable ball end from the control
assembly clevis.
6. Raise the vehicle.
7. Pull the cable and housing
downward through the dash panel
opening.
8. Remove the retainer clip from the
cable housing at the number 3
crossmember.
9. Disconnect the cable ball end from
the parking brake cable clevis at the
actuator lever.
10. Pull the parking brake cable forward
through the holes in the number 3
crossmember and remove the cable
and housing assembly from the
vehicle.
Installation
1. Push the rear end of the parking
brake cable rearward through the
holes in the number 3 crossmember.
2. Connect the cable ball end to the
parking brake cable clevis at the
actuator lever.
3. Install the retaining clip on the cable
h o u s i n g at t h e n u m b e r 3
crossmember.
4. Push the forward end of the cable
and housing upward through the
dash panel opening.
5. Lower the vehicle.
6. Connect the cable ball end to the
control assembly clevis and install
the retaining clip.
7. Raise the vehicle.
8. Adjust the parking brake. Refer to
the Parking Brake Adjustment
Procedures in this manual.
9. Lower the vehicle.
10. Check for correct operation of
the parking brake.
PARKING BRAKE ACTUATORTO-EQUALIZER CABLE
FORD, MERCURY AND METEOR

Removal
Refer to Fig. 6.
1. Raise the vehicle on a hoist.
2. Remove the lock and adjusting nut
which retains the cable to the
equalizer.
3. Remove the cable end from the
equalizer.
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4. Unhook the cable from the actuator,
and remove from the vehicle.
Installation
1. Insert new cable end into actuator.
2. Insert cable end into equalizer and
tighten the adjusting nut snug.
Install the lock nut.
3. Adjust the parking brake.
4. Lower the vehicle.

4.

PARKING BRAKE EQUALIZERTO-REAR WHEEL CABLE
FORD, MERCURY AND METEOR

Removal
1. Raise the vehicle and loosen the
parking brake equalizer rod
adjusting nut. Disconnect the
equalizer from the rear cables (Fig.
6).
2. Compress the prongs on the left
cable-to-frame side member re tainer
so the prong can pass through the
sidemember. Remove the clip that
attaches the left cable to the left
lower arm. Pull the cable thru the
frame left side member.
3. Compress the prongs on the right
cable-to-frame side member retainer
bracket so the prong can pass
through the bracket. Remove the
clips retaining the right cable to the
frame crossmember.
4. Remove the rear wheel cover and
wheel. Remove the three Tinnerman nuts that hold the brake
drum in place and remove the drum.
5. Working on the wheel side of the
rear brake, remove the automatic
brake adjuster spring. Compress the
prongs on the parking brake cable
retainer so that they can pass
through the hole in the brake
backing plate. Draw the cable
retainer through the hole.
6. With the spring tension off the
parking brake lever, lift the cable out
of the slot in the lever and remove
the cable through the backing plate
hole.
Installation
1. Pull enough of the parking brake
cable through the housing so that
the end of the cable may be inserted
over the slot in the parking brake
lever on the rear brake shoe.
2. Pull the excess slack from the cable,
and insert the cable housing into the
brake backing plate access hole so
that the retainer prongs expand. The
prongs must be securely locked in

place. Install the automatic brake
adjuster spring.
3. Position the right hand cable and the
two retaining clips and screws on the
rear crossmember. Compress the
prongs on the right cable and

5.
6.

position the cable in the retaining
bracket on the frame side member.
Be sure the locating stripe on the
cable is midway between the
retaining clips and tighten all
retaining clip screws.
Position the left cable, retaining clip
and screw on the left lower
suspension arm. Compress the
prongs on the left cable and position
the cable through the frame sidemember. The prongs must be
securely locked in place.
Insert the ball ends of the cables into
the equalizer assembly.
Install the rear drum(s) and tighten
the three Tinnerman nuts and secure
the drum. Install the wheel and tire
and the wheel cover.
Adjust the parking brake linkage.

4.
5.

6.
7.
8.
9.
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brake lever on the rear brake
secondary shoe and install the brake
self-adjuster spring.
Install the brake drum, wheel and
tire assembly and wheel cover.
Position the parking brake cable in
the rear spring cable retainer, and
install and tighten the nut on the
retainer stud.
Install the ball end of the cable in the
connector.
Position the cable in the equalizer
and install the equalizer rod
adjusting nut.
Verify proper operation of the
parking brake.
Adjust the parking brake. Refer to
"Parking Brake Adjustment".

MAVERICK AND COMET

TORINO, MONTEGO, MUSTANG,
COUGAR, THUNDERBIRD AND
CONTINENTAL MARK IV

Removal
Refer to Fig. 9.
1. Completely release the parking
brake.
2. Raise the vehicle on a hoist.
3. Loosen the adjusting nut and
remove rear parking brake cable ball
end from the connector.
4. Remove the adjusting nut from the
equalizer rod and remove the cable
from the equalizer.
5. Compress the pronged retainer at
the rear spring front hanger bracket
and pull the cable rearward through
the bracket.
6. Remove the wheel cover, wheel and
tire, and rear brake drum.
7. Remove the self-adjuster springs to
allow clearance to remove the cable
retainer from the backing plate.
Disconnect the rear end of the cable
from the parking brake lever on the
secondary brake shoe.
8. Compress the pronged retainer at
the brake backing plate and pull the
cable from the backing plate.
9. Remove the screw from the retainer
on the rear spring. Remove the
parking brake cable from the
retainer and remove the cable from
the vehicle.
Installation
Refer to Fig. 6.
1. Insert the forward end of the new
parking brake cable through the
hole in the rear spring front hanger
bracket. Pull the cable through until
the cable retainer prongs are firmly
seated in the bracket hole.
2. Push the cable rear end through the
hole in the brake backing plate and
pull into backing plate hole until
cable retainer prongs are securely
positioned in the backing plate cable
hole.
3. Connect the cable end to the parking

Removal
1. Remove the equalizer lock nut and
adjusting nut, equalizer, spring and
spring seat.
2. With the cables slack, disconnect
the ballends from the connector.
3. Remove the cable from the retainer
hooks, if required.
4. Remove the hairpin lock retaining
the cable housing to the side rail
bracket.
5. Remove the wheel cover, wheel and
tire and the rear brake drum as
outlined in Part 12-02.
6. Remove self-adjuster springs to
allow clearance to remove cable
retainer from the backing plate.
Disconnect the rear end of the cable
from the parking brake lever on the
brake shoe. Disengage the cable
housing retaining grommet or steel
pronged Hi-Hat from the backing
plate and withdraw the cable and
housing from the inboard side of the
backing plate.
7. Slide the cable and housing out of
the side rail bracket.
Installation
1. Insert the rear end of the cable
through the side rail bracket and
pull the cable and housing into
position.
2. Insert the rear end of the cable and
housing through the hole in the
backing plate from the inboard side.
3. Connect the cable to the parking
brake lever on the brake shoe and
install the cable housing retaining
grommet or steel-pronged Hi-Hat in
the backing plate.
4. Install the self-adjuster springs.
Position the cable housing in the side
rail bracket and install the hairpin
type retainer.
5. Install rear hub and drum assembly,
wheel and tire assemblies and wheel

7.
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cover as outlined in Section 2.
6. Position the cable retainer hooks
(station wagon models) in the
underbody guide (convertible
models) and install the connector,
thus hooking the two cables
together.
7. Insert the cable into the equalizer
and install the equalizer, spring seat,
spring, adjusting nut and lock nut to
the front parking brake control
cable.
8. Adjust the parking brake.
LINCOLN CONTINENTAL

Removal
Refer to Fig. 11.
1. Raise the vehicle.
2. Loosen the p a r k i n g b r a k e
adjustment nut and disconnect the
rear brake cables from the equalizer.
3. Remove the rear cable retaining
clips and pull the cables through the
left frame side member.
4. Remove the retaining clip that
attaches the left rear cable to the
lower left arm.
5. Remove the clips that retain the
right rear cable to the number 4
crossmember and at the right frame
side rail.
6. Remove the rear wheel covers, and
the tire and wheel assemblies.
Remove the drum retaining nuts and
remove the rear drums.
7. Remove the automatic brake
adjuster spring.
8. Compress the parking brake cable
housing retainer prongs and pull the
retainer through the backing plate
hole.
9. Relieve the spring tension and lift
the cable end from the parking brake
lever.
10. Remove the parking brake cable
from the backing plate.
Installation
1. Position the parking brake cable
through the hole in the backing
plate.
2. Relieve the spring tension and install
the cable ball end in the parking
brake lever slot. Securely seat the
retainer prongs in the hole in the
backing plate.
3. Install the automatic brake adjuster
spring.

4. Install the brake drum and the drum
retaining nuts. Install the wheel and
tire assembly and wheel cover.
5. Install the clips that attach the right
rear cable to the number 4
crossmember and the clip that
retains the cable at the right frame
side rail.
6. Install the cable clip that attaches
the left rear cable to the left lower
arm.
7. Position the cables through the left
frame side member and install the
retaining clips.
8. Install the cable ends in the
equalizer lever.
9. Adjust the parking brakes. Refer to
the Parking Brake Adjustment
procedures in this manual.
10. Lower the vehicle.
PINTO

Removal
Refer to Fig. 12.
1. Completely release the parking
brake and loosen the adjusting nut.
2. Raise the vehicle.
3. Remove the rear wheel parking
brake cable from the equalizer (Fig.
1).
4. Compress the retainer prongs and
pull the cable rearward through the
cable brackets sufficiently to release
the cable.
5. Open the ends of the floor pan cable
clips and remove the cable.
6. Remove the rear wheel covers,
wheel and tire assemblies and rear
brake drums.
7. Remove the self-adjuster springs
and remove the cable retainers from
the backing plates.
8. Disconnect the ends of the cables
from the parking brake levers on the
secondary brake shoes.
9. Compress the cable retainer prongs
and pull the cable ends from the
backing plates.
10. Remove the bolts and nuts from the
cable retainers on the rear springs,
remove the cable from the retainers
and remove the cable from the
vehicle.
Installation
Refer to Fig. 12.
1. Insert the cable ends through the
backing plates and pull into the
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brake assemblies until the retainer
prongs are securely seated in the
backing plate holes.
2. Connect the cable ends to the
parking brake levers on the
secondary brake shoes.
3. Install the cable retainers and the
self adjuster springs on the rear
brake assemblies.
4. Position the cable in the retainers on
the rear springs, install the retainer
spring
5. Position the cable in the floor pan
clips and bend to retain the cable
securely.
6. Position the cable in the retainer
brackets and pull the cable forward
until the retainer prongs are securely
seated in the bracket holes.
7. Connect the cable at the equalizer.
8. Install the rear brake drums, wheel
and tire assemblies and wheel
covers.
9. Lower the vehicle.
10. Adjust the parking brake as outlined
under Parking Brake Linkage
Adjustment.
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SPECIFICATIONS
TORQUE LIMITS-GENERAL-FT-LBS.
Ford-Mercury
Meteor
Parking Brake Control Assembly
Mounting Nuts and Cap Screws

Cap Screw
12-25
Nuts
10-20

Torino
Montego
Cap Screws
12-24

Comet
Maverick

Mustang
Cougar

Thunderbird
Continental
Mark III

Lincoln
Continental

Cap Screw
12-20

Cap Screws
12-25

Cap Screw
12-25

Cap Screw
12-25

Nuts
12-20

Nuts
10-20

CH1869

13-00-01

PART 13-01
General Steering Service
PART 13-03
Steering Columns-Conventional
(Convoluted Absorber Type)
PART 13-04
Steering Columns-Mini
(Extruded Absorber Type)
PART 13-20
Steering Linkage
PART 13-30
Manual Steering Gear-Worm and
Recirculating Ball
PART 13-32
Manual Steering Gear-Rack and Pinion . . .

STEERING

PAGE
13-01-01

13-03-01

13-04-01
13-20-01

13-30-01
13-32-01

PART 13-40
Non-Integral Power Steering SystemFord
PART 13-41
Integral Power Steering GearFord
PART 13-42
Integral Power Steering GearSaginaw
PART 13-50
Power Steering PumpFord-Thompson
PART 13-52
Power Steering Pump—Saginaw

13-00-01

PAGE
13-40-01

13-41-01

1342-01

13-50-01
13-52-01

13-01-01
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PART 13-01 General Steering Service
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COMPONENT INDEX
Applies To Models As Indicated
LUBRICANT CHECKING
PROCEDURE
POWER STEERING GEAR
Cleaning and Inspection
Flushing the Gear
POWER STEERING
PRELIMINARY TESTS
Air Bleeding
Fluid Leak Check
Fluid Level Check
Pump Belt Check
Turning Effort Check
POWER STEERING PUMP
Cleaning and Inspection
Flushing the Pump
Pump Flow Test
Pump Fluid Pressure Test
SPECIFICATIONS
START-UP PROCEDURE
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N/A N/A N/A 01-02 01-0201-02 01-02 01-02 01-02 N/A N/A N/A
1-03 01-03 01-03 01-03 01-0301-03 01-0301-03 01-03 N/A 01-03 01-03 01-03
01-03 01-03 01-03 01-03 01-0301-03 01-0301-03 01-03 N/A 01-03 01-03 01-03

01-01 01-01 01-01 01-01 01-01 01-01 01-0101-01 01-01
01-02 01-02 01-02 01-02 01-02 01-02 01-02 01-0201-02
01-01 01-01 01-01 01-01 01-01 01-1C 01-0101-01 01-01
11-02 01-02 01-02 01-02 01-02 oi-o; 01-02 01-02 01-02
11-02 01-02 01-02 01-02 01-0201-02 01-0201-02 01-02

N/A
N/A
N/A
N/A
N/A

01-01 01-0101-01
01-0201-02 01-02
01-01 01-0101-01
01-02 01-02 01-02
01-0201-02 01-02

01-04 01-0401-04 01-04 01-0401-04
01-03 01-03 01-03 01-03 01-03 01-03
01-02 01-0201-0 01-0201-0: 01-02
01-02 01-0 01-02 01-0201-0: 01-02

N/A
N/A
N/A
N/A

01-0401-04 01-04
01-03 01-03 01-03
01-02 01-02 01-02
01-0201-02 01-02

11-04 01-04
01-03 01-03
01-02 01-02
01-02 01-02

01-04
01-03
01-02
01-02

01-05
01-03 01-03 01-03 01-03 01-0301-03 01-03 01-03 01-03 NA 01-03 01-03 01-03

A page number indicates that the item is for the vehicle(s) listed at the head of the column.
N/A indicates that the item is not applicable to the vehicle(s) listed.

TESTING
POWER STEERING-PRELIMINARY
TESTS
The following preliminary checks
should always be made before
performing any operations.
AIR BLEEDING

Air in the power steering system
(shown by bubbles in the fluid) should
be bled. After making sure that the
reservoir is filled to specification (the
fluid must be at normal operating
temperature, 165 degrees F to 175
degrees F, when the check is made), turn
the steering wheel through its full travel
three or four times. Do no hold the
wheels against their stops. Recheck the
fluid level.
FLUID LEVEL CHECK—FORDTHOMPSON PUMP

Run the engine until the fluid is at

normal operating temperature (165
degrees F to 175 degrees F). Then turn
the steering wheel all the way to the left
and right several times, and shut off the
engine.
Check the fluid level in the power
steering reservoir. The level must show
on the cross hatching between the
bottom of the dipstick and the full mark.
If the level is low, add power steering
fluid D2AZ-19580-A. Do not overfill

2.
3.

4.

the reservoir.
5.
FLUID LEVEL CHECK—SAGINAW
PUMP

1. Run the engine until the fluid is at
normal operating temperature
(approximately 150 degrees F).
Turn the steering wheel from lock to
lock 3 or 4 times. Shut off the engine.
Remove the reservoir filler cap and
check the fluid level on the dipstick.

6.

Level should be between the HOT
mark and the end of the dipstick.
If the fluid level is low, add power
steering fluid D2AZ-19580-A to the
proper level on the dipstick.
When checking the fluid level after
the steering system has been
serviced, air must be bled from the
system.
With the engine off, add power
steering fluid to the COLD mark on
the dipstick.
Start the engine, run it at fast idle
and recheck the fluid level. Add
fluid if necessary to the COLD
mark.
Bleed the system by turning the
wheels from side to side without
hitting the stops. Maintain the fluid
level just above the internal pump
casting. Air must be eliminated from
the fluid before normal steering
action can be obtained.
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a. Disconnect the pressure and
return lines at the power steering
pump (Fig. 1). Obtain a power
steering return hose from stock
and connect the end with the
fitting to the output fitting of the
tool using the 5/8-18 SAE female,
1/4 N.P. thread male fitting
provided. The end of the stock
hose (without the fitting) should
be connected to the return tube of
the pump. Connect the pressure
hose from the tool to the outlet
fitting of the pump.
b. Disconnect the pressure line at
the pump and connect the
pressure line from the test tool to
the outlet fitting of the pump.
Disconnect the return line at the
gear and connect it to the output
fitting of the tool, using the 5/818 SAE female, 1/4 N.P. thread
male fitting provided.
After installing the lines by the most
advantageous method, proceed as
follows:
Open the manual valves A and B
fully (Fig. 1).
Connect a tachometer, start the
engine and operate it at idle speed
until the reservoirfluidtemperature
r e a c h e s 165 to 175F. This
temperature must be maintained
throughout the test. Valve B may be
partially closed to create a back
pressure up to 350 psi to hasten the
temperature rise. The reservoir fluid
must be at the proper level.
With the engine operating at
recommended idle rpm and fluid
temperature noted in Step 4, close
the manual valve B. The minimum
acceptable pressure reading is 620
psi for all vehicles except Lincoln
Continental, Thunderbird and
Continental Mark IV. The

minimum acceptable pressure for
these latter three vehicles is 900 psi.
6. If the pressure gauge reading is
below the minimum specification,
the pump is at fault and should be
repaired with necessary parts.
7. If the reading is at or above the
minimum specification, the pump
flow is normal. Open manual valve
B and proceed to the Pump Fluid
Pressure Test.

7. Return the wheels to the center
position and continue to run the
engine for two or three minutes.
Shut the engine off.
8. Road test the vehicle to be certain
the steering functions normally and
is free from noise.
9. Recheck the fluid level as described
in Steps 1 and 2. Thefluidshould be
at the HOT mark on the dipstick
after the system has stabilized at its
normal operating temperature.
PUMP BELT CHECK

If the pump belt is broken, glazed, or
worn, replace it with a new belt. Use
only the specified type of belt. Refer to
Part 13-50 for belt adjustment
procedure.
FLUID LEAK CHECK

With the engine idling, turn the
steering wheel from stop to stop several
times. Check all possible leakage points.
Tighten all loose fittings to the required
torques, and replace any damaged lines
or seats.
TURNING EFFORT CHECK

With the front wheels properly
aligned and tire pressures correct, check
the effort required to turn the steering
wheel.
1. With the vehicle on dry concrete, set
the parking brakes.
2. With the engine warmed up and
running at specified idle speed, turn
the steering wheel to the left and
right several times to warm the fluid.
3. Attach a pull scale to the rim of the
steering wheel. With the scale
tangent to the rim, measure the pull
required to turn the wheel one
complete revolution in each
direction. The effort required to
rotate the steering wheel should not
exceed specifications given at the
end of this Part.

2.
3.
4.

5.

PUMP FLUID PRESSURE TEST

1. Keep the lines and tools connected
as in the Pump Flow Test.
2. With manual valves A and B opened
fully, operate the engine at
recommended idle speed (Fig. 1).
Close manual valve A, then manual
valve B. Do not keep both valves
closed for more than 5 seconds as
this would abnormally increase the
fluid temperature and cause undue
pump and/or gear wear.
3. With the valves fully closed, the
pressure gauge should read the
minimum psi as shown in the chart
at the end of this Part.
4. If the pressure gauge reading is
below the minimum specification,
the pump is at fault and should be
repaired with necessary parts.
5. If the pressure gauge reading is at or
above the minimum specifications,
the pump is normal and the power
steering gear or power assist control
valve is at fault.
LUBRICANT CHECKING
PROCEDURE
MANUAL STEERING GEAR

1. Center the steering wheel.
2. Remove the steering gear housing
filler plug.

RETURN LINE

POWER STEERING PUMP FLOW
AND PRESSURE TESTS

The power steering flow and
pressure tests will show whether the
pump, steering gear or power assist
control valve is causing the trouble.
Steps outlined below should be followed
to determine the cause of the trouble.

CALIBRATED FLOW
DETERMINING ORIFICE
\

f

PUMP FLOW TEST

1. Depending on the equipment
present on the vehicle (air
conditioning, power brakes,
standard transmission), one of the
following options may be used to
connect the pump pressure and
return hoses to the test tools (T56L33610-D and T68L-3361O-A):

i
POWER
STEERING PUMP

PRESSURE LINE

FIG. 1 Power Steering Pump Test Circuit Diagram

PRESSURE GAGE

G1611-A
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3. Remove the1 lower cover-to-housing
attaching bolt.
4. With a clean punch or like
instrument, clean out or push
inward the loose lubricant in the
filler plug hole and cover to housing
attaching bolt hole.
5. Slowly turn the steering wheel to the
left stop, lubricant shouldrisewithin
the lower cover bolt hole; then,
slowly turn the steering wheel to the
right stop; lubricant should rise
within the filler plug hole. If
lubricant does not rise in both the
cover bolt hole and the filler plug
hole, add lubricant until it comes out
both holes during this check.

6. Install the lower cover-to-housing
attaching bolt and the filler plug.

2. Fill the reservoir.
3. Crank the engine with the starter
and continue adding fluid until the
level remains constant.
4. R o t a t e the s t e e r i n g wheel
approximately 30 degrees each side
of center while continuing to crank
the engine.
5. Recheck the fluid level and fill as
required.
6. Reconnect the coil wire.
7. Start the engine and allow it to run
for several minutes.
8. Rotate the steering wheel from stop
to stop.
9. Shut off the engine and recheck the
fluid level—add as required.

START-UP PROCEDURE (AFTER
POWER STEERING PUMP OR
GEAR OVERHAUL)

Upon initial engine start-up after a
power steering pump or gear overhaul
(particularly the pump), there is very
frequently much noise and aeration.
This is due to air trapped in the
overhauled unit which mixes with the
surging fluid and causes aeration. The
problem can be minimized if the
following procedure is used.
1. Disconnect the coil wire.

CLEANING AND INSPECTION
POWER STEERING GEAR
CLEANING

Disassembly and assembly of the
steering gear and the sub-assemblies
must be made on a clean workbench. As
in repairing any hydraulically operated
unit, cleanliness is of utmost
importance. The bench, tools, and parts
must be kept clean at all times.
Thoroughly clean the exterior of the
unit with a suitable solvent and, when
necessary, drain as much of the
hydraulic fluid as possible. Handle all
parts very carefully to avoid nicks,
burrs, scratches and dirt, which could
make the parts unfit for use.
Do not clean, wash or soak seals in
cleaning solvent.

bore of the housing for scoring or
wear. If necessary, replace the
housing.
8. Check the input shaft bearing after
installation to be sure that it rotates
freely.
9. If the valve spool is not free in the
valve housing, check for burrs at the
outward edges of the working lands
in the housing and remove with a
hard stone. Check the valve spool
for burrs and if burrs are found,
stone the valve in a radial direction
only. Check for freedom of the valve
again.
10. Check the piston rack teeth and
sector shaft teeth for nicks and
burrs.

INSPECTION

FLUSHING THE POWER STEERING
GEAR

1. Check the sector shaft contact
surface in the cover for wear. If
worn, replace the cover.
2. Inspect the input shaft bearing for
cracked races and the balls for
looseness, wear, pitting, end play or
other damage. Check the fit of the
bearing on the input shaft. Replace
the bearing, if required.
3. Inspect the valve housing for wear,
scoring or burrs.
4. Inspect the tube seats in the pressure
and return ports in the valve body
for nicks, etc. If necessary, remove
and replace.
5. Check the sector shaft contact
surface in the housing for wear. If
worn, replace the housing.
6. Check all fluid passages for
obstruction or leakage.
7. Inspect the steering gear housing for
cracks, stripped threads, and mating
surfaces for burrs. Inspect the piston

Should it be necessary to replace an
inoperative power steering pump when
fluid
contamination
could
have
occurred,
flushing the
steering gear is required when installing
the repaired pump.
1. Remove the power steering pump
and remove the pulley as outlined in
Parts 13-50 and 13-52.
2. Install the pulley on the repaired
pump. Install the pump and connect
only the pressure hose to the pump.
3. Place the fluid return line from the
gear in a suitable container and plug
the reservoir return pipe.
4. Fill the reservoir with fluid D2AZ19582-A.
5. Disconnect the coil wire to prevent
the engine from starting and raise
the front wheels off the ground.
6. While approximately two quarts of
steering gear fluid are being poured
into the reservoir, turn the engine

over using the ignition key, at the
same time cycle the steering wheel
from stop to stop.
7. As soon as all of the lubricant has
been poured in, turn off the ignition
key, and attach the coil wire.
8. Remove the plug from the reservoir
return pipe, and attach the return
hose to the reservoir.
9. Check the reservoir fluid level; if
low, addfluidto the proper level. Do
not overfill.
10. Lower the vehicle.
11. Start the engine and cycle the
steering from stop to stop to expel
any trapped air from the system.
FLUSHING THE POWER STEERING
PUMP

When contamination is noted while
overhauling the gear, it will be necessary
to flush the power steering pump.
1. Leave all hoses connected, except
the pressure line at the gear.
2. Place the pressure line in a suitable
container.
3. Fill the reservoir with fluid D2AZ19582-A.
4. Disconnect the coil wire to prevent
the engine from starting.
5. While approximately two quarts of
steering gear fluid are being poured
into the reservoir, engage the starter.
6. As soon as all the fluid has been
poured in, turn off the ignition.
7. Attach the pressure hose at the gear.
8. Check the reservoir fluid level.
9. Crank the engine with the starter
and continue adding fluid until the
level remains constant. Lower the
vehicle and attach the coil wire.
10. Start the engine and cycle the
steering wheel from stop to stop to
expel any air from the system.
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POWER STEERING PUMP

other components should be replaced.
The outlet fitting hex nut may be
reused if the corners of the hex are not
rounded or the threads damaged. The
housing bolts may be reused if the
threads are not damaged.
All gaskets and seals must be
replaced with new components except
the rotor shaft seal which should be
reused unless it was leaking.
The reservoir assembly may be
reused if the reservoir seal and gasket
areas are not damaged (dents, scratches,
etc.). The soldered joints of the return
and fill tubes must not be loose or bent.
Be sure to check for a broken baffle.
The housing or housing assembly
may be reused if there is no damage
(scratches, etc.) at reservoir gasket,
outlet fitting or cover seal areas.
If the outlet fitting is damaged, the
pump housing must be replaced. On 7/ 8
in. OD fittings, replace the tube seat if
it is damaged. On 5/8 in. OD flared
fittings, a tube seat can be installed
between the outlet fitting and the hose
connector to improve sealing. The
pressure plate springs may be reused
providing they are not bent, broken or
have not taken a set.
Do not reuse the retainer end plate
(if so equipped) if it is burred or
damaged. The upper and lower pressure
plates may be reused if there is no
scoring on the wear surface. It is
acceptable to polish the phosphate
coating but do not remove it.
The rotor and cam assembly can be
reused if there is no wear other than the
removal of the phosphate coating on the
cam contour. Do not disassemble the
rotor and cam assembly. Push the rotor
part way out the cam insert taking care
not to let the slippers and springs fall
out. Check the cam ID for scoring and
burning. Check the rotor faces and OD
for scoring and chipping. Do not
attempt to repair or refinish the lower
and upper pressure plates, cam or rotor
assembly. When wear or burning is
encountered, replace them with new
components.
Install a new rotor and cam
assembly if the slippers are worn.
Replace the springs if they are bent or
broken. Polishing the phosphate coating
of the slipper sealing surface is
permissable.
The rotor shaft can be reused if the
front and rear thrust faces, the bushing
diameter and the shaft seal diameter are
not excessively worn or scored.
The housing plate and bushing
assembly may be reused if all of the
threaded holes are not damaged beyond
repair and the bushing diameter is not
scored or worn .0005 inch over the
maximum dimension of .6897 inch.

T hreaded holes can be repaired by drilling
out the damaged threads and installing
a holicoil insert. If the bushing is scored
or excessively worn, a new plate and
bushing assembly must be installed.
With Tool T69P-3D608-A (using a
dial indicator) check the squareness of
thefixeddowel pin in the plate (Fig. 3).
The pin must be square with the
adjacent surface within .001 inch per
inch through a 180 degree arc.
A bent or broken dowel pin can be
replaced as follows:
1. Hold the plate assembly in a
horizontal position and grip at least
an inch of the dowel pin in a vise.
Tap the plate with a plastic or a
rubber hammer to pull the pin from
the plate.
2. Insert the support guide (Tool
T69P-3D608-B) over a dowel pin
(Fig. 4) and press the pin into the
plate to a height of 1.68 inch (See
Fig. 5). The support guide tool will
serve as a stop guide. Be careful not
to bend the new dowel pin during
installation.
3. Again use Tool T69P-3D608-A
(with a dial indicator) to check the
dowel pin squareness as outlined
above.

CLEANING

W a s h a l l p a r t s of b o t h
Ford-Thompson and Saginaw pumps
(except seals) in a Chlorinated-type
solvent and dry with compressed air.
The following procedure should be
followed when cleaning the relief valve
which is a part of the Ford-Thompson
pump valve assembly.
1. Using a punch or rod of suitable
diameter, apply an even pressure in
a straight line to the tip of the relief
valve pin (Fig. 2). Keep the sensing
orifice at the back of the cover open.
Depress the valve two or three times
to exhaust the oil which is trapped in
the assembly. Do not hammer on the
valve pin or housing.
2. Submerge the assembly in a
container of clean solvent. Again
applying an even pressure to the tip
of the relief valve pin, (a sudden
strong force could push the pin
through the relief valve spool) move
the valve in and out several times,
thereby thoroughly flushing the
assembly. Pressure created within
the valve bore when the valve is
moved inward should force the
cleaning fluid out through the
sensing orifice. If this does not
occur, the sensing orifice should be
cleaned with a piece of wire. The
valve must move freely and evenly.
If the pin is bent or damaged, or if
the valve binds, the pump valve
must be replaced.
INSPECTION (FORD-THOMPSON
PUMP)

The following describes the
components of the power steering pump
which must be replaced regardless of
condition and how to determine when
Punch or Rod

RELIEF VALVE PLUNGER
G1607-A

FIG. 2 Cleaning Pump Relief Valve

Tool

T69P-3D608-A

G1608-A

FIG. 3 Dowel Pin Squareness Check

Tool

T69P-3D608-B

FIG. 4 Dowel Pin Insertion
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INSPECTION (SAGINAW PUMP)

unless the V-shaped notches at the edges
of the discharge ports are damaged or
other visual damage (cracks, etc.) is
evident. These notches must be clean
and undamaged if pump noise is to be
avoided, as they cushion the hydraulic
shock when each vane passes the port.

The following describes the
components of the power steering pump
which must be replaced regardless of
condition and how to determine when
other components should be replaced.
All seals must be replaced with new
components except the rotor shaft seal
which should be reused unless it was
leaking.
The flow control valve assembly
may be reused unless it is damaged
(score marks, wear, burrs, etc.).
The housing assembly may be
reused if there is no damage (scratches,
burrs, etc.) at machined surfaces,
especially mating surfaces on O-ring
seats.
If the shaft bushing in the pump
housing is scored or excessively worn
the pump housing assembly must be
replaced.
The pressure plate may be reused

The cam ring may be reused if it is
not damaged (score marks, cracks, etc.).
The cam ring is treated with Lubrite
which leaves a dull grey-black finish on
the wear surface. A wavy grain
appearance inside the cam ring is
normal.
The vanes should be removed from
the rotor and examined for wear, the
vanes and rotor may be reused if not
damaged.
The rotor shaft may be reused if
there is no damage (score marks,
excessive wear, etc.) at splines, keyway,
bearing and seal surfaces.
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FIG. 5 Replacing Dowel Pin

SPECIFICATIONS
STEERING WHEEL TURNING EFFORT (LBS)
Vehicle
Ford, Mercury, Meteor

Power

Manual

5.0

Montego

Lincoln Continental
Thunderbird,
Mark IV
Mustang,
Cougar

Vehicle

Power

Torino,

Manual
6 Cyl. 30 ]

5.0

302 CID :5.0
351,429 LID 37.0

4.0
Constant Ratio:

6 Cyl. 31.5

5.0

302 CID 35.0

Variable Ratio:

351 CID 37.0

6.5

Maverick, Comet

6.5

200 C I D i 5.0
250 CID :8.0
302 CID -0.0

Pinto

28.0

SPECIAL SERVICE TOOLS
Tool No.

Description

Tool No.

Description

T56L-33610-D
T68L-33610-A

Pressure Testing Guage Assembly
Bypass and Orifice Gauge

T69P-3D608-A
T69P-3D608-B

Pin Straightness Checking Bloc <
Pin Guide Support

POWER STEERING PUMP FLUID PRESSURES (MINIMUM)
Ford Thompson
Vehicle
Maverick, Comet
Torino, Montego, Ford,
Mercury (351, 400 CID)
Mustang, Cougar

Saginaw
Minimum
Relief Pressure
1000 psi
1125 psi
1175 psi

Vehicle
Mercury (429, 460 CID)
Thunderbird,
Continental Mark IV,
Lincoln Continental

Minimum
Relief Pressure
200 psi
350 psi
CG1847-C
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Cougar

Comet

Maverick

Lincoln
Continental

Meteor

03-13

03-13

03-13

03-13

N/A

N/A

03-13

03-13

03-04

03-04

03-04

03-05

03-03

03-03

03-05

03-06

03-07

03-07

03-07

03-07

N/A

N/A

03-07

03-07

03-02

03-02

03-02

N/A

N/A

N/A

N/A

N/A

Mustang

Mercury

Applies to Models as Indicated

Ford

COMPONENT INDEX

All Models

PART 13-03 Steering Columns— Conventional
(Convoluted Absor ber Type)

ACTUATOR AND STEERING
WHEEL LOCK PIN (FIXED COLUMN)
Removal and Installation

03-11

ACTUATOR, STEERING WHEEL
LOCK PIN AND FLANGE CASTING
(TILT COLUMN)
Removal and Installation
COLUMN SHIFT TUBE
Removal and Installation

03-13

DRIVE GEAR
Removal and Installation

03-11

FLANGE CASTING AND/OR
SOCKET CASTING (FIXED COLUMN)
Removal and Installation

03-11

LOCK CYLINDER ASSEMBLY
Removal and Installation

03-10

SPECIAL SERVICE TOOLS

03-14

STEERING COLUMNS
Description
Removal and Installation

03-02
-

STEERING WHEEL
Removal and Installation

03-02

Spoke Position Adjustment

03-02

TILT COLUMN MECHANISM
Removal and Installation
TRANSMISSION SELECTOR
INDICATOR
Adjustment
UPPER SHAFT BEARING
Removal and Installation

03-03

A page number indicates that the item is for the vehicle(s) listed at the head of the column.
N/A indicates that the item is not applicable to the vehicle(s) listed.
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DESCRIPTION
STEERING COLUMN

The steering columns are of the
collapsible type to lessen the possibility
of injury to the driver of the vehicle
should he become involved in an
accident. The lower end of the steering
column tube at the bellows area will
collapse approximately six inches upon
a hard impact.

The shift tube and the steering shaft
will also collapse in proportion to the
outer tube upon impact.
Once the steering column has been
collapsed, a complete new column must
be installed with new brackets which
also will shear away during impact.
The tilt column features five driving
positions (two up and two down from a
center position). The column has a turn

signal switch with a lane-changer
position turn indicating position and
emergency warning flasher control.
Both fixed and tilt columns are
equipped with an anti-theft locking
device incorporated with a mounted
ignition switch. This provides a positive
lock on the transmission linkage as well
as the steering system.

ADJUSTMENTS
STEERING WHEEL SPOKE
POSITION

When the steering gear is on the
high point, the front wheels should be in
the straight-ahead position and the
steering wheel spokes should be in their
normal position with the Pitman arm
pointing directly forward. If the spokes
are not in their normal position, they
can be adjusted without disturbing the
toe adjustment (Part 14-01). This
adjustment may be made only when the
steering gear is on the high point and the
spokes are not in the normal position.

TRANSMISSION SELECTOR
INDICATOR-FORD, MERCURY,
METEOR

Prior to performing this adjustment,
the manual linkage must be properly
adjusted to attain an acceptable
indicator setting.
1. Place the transmission selector lever
on the steering column in the P
position.
2. Plase the loop on the indicator cable
assembly over the retainer pin on the
socket casting.
3. Shift the selector into the 1 position
(S on Lo-Gear lockout columns) and
secure the cable bracket to the

4.

5.
6.
7.

column outer tube with the screw.
Do not tighten.
Shift the selector into the D position.
Now adjust the slotted bracket so
the entire width of the pointer falls
within the letter D.
T i g h t e n the bracket screw
(minimum 20 in-lb.).
Position the indicator cable into the
tab of the column shroud retainer.
When properly adjusted, the pointer
should touch all letters or numerals
in the transmission modes when
viewed parallel to the center-line of
the steering column.

REMOVAL AND INSTALLATION
S t a n d a r d and a u t o m a t i c
transmission linkage systems make use
of oil impregnated plastic grommets to
connect various rods or levers. To assure
satisfactory retention of the connecting
links and overall system operation, the
grommets must be replaced and not
reused when a grommet type connection
(as in a steering column replacement) is
changed. Grommet removal and
installation procedures are detailed in
Group 17-02.
STEERING WHEEL

Removal and Installation
1. Disconnect the negative cable from
the battery.
2. Working from the underside of the
steering wheel spoke, remove the
crash pad attaching screws. Lift the
crash pad from the wheel. (On
models equipped with steering wheel
mounted speed controls, refer to
Group 37 for removal instructions).

3.

4.
5.

6.

On Maverick models, remove the
horn button (if so equipped) by
twisting the horn button assembly
counterclockwise to release the
locking tabs. Disconnect the horn
wires.
Remove the steering wheel nut and
remove the steering wheel with tool
T67L-3600-A (Fig. 1). Do not use a
knock-off type steering wheel puller
or strike the end of the steering shaft
with a hammer. Striking the puller
or shaft will damage the bearing or
the collapsible column.
Transfer all serviceable parts to the
new steering wheel.
Position the steering wheel on the
shaft so the alignment mark on the
hub of the wheel is adjacent to the
one on the shaft. Install a new
l o c k n u t a n d t o r q u e it to
specifications.
Install the crash pad. On Maverick
models (if so equipped), connect the
horn wires and install the horn

button by locating the index opening
in the button over the locator boss
on the steering wheel hub. Twist the
button clockwise to lock.

Tool T67L-3000-A

—

G1703-A

FIG. 1 Removing Steering Wheel
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place. Be careful not to contact the
bearing inner race as damage will
result.

UPPER SHAFT BEARING
FIXED COLUMNS

Removal
1. Disconnect the horn wire and the
turn indicator wires at the
connector.
2. Working from the underside of the
steering wheel spoke, remove the
two crash pad attaching screws. Lift
the crash pad from the wheel. (On
models equipped with steering wheel
mounted speed controls, refer to
Group 37 for removal instructions).
On Maverick models, remove the
horn button (if so equipped) by
twisting the horn button assembly
counterclockwise to release the
locking tabs. Disconnect the horn
wires.
3. Remove the steering wheel attaching
nut. Remove the steering wheel
using tool T67L-36OO-A (Fig. 1). Do
not use a knock-off type steering
wheel puller or strike the end of the
steering shaft with a hammer.
Striking the puller or shaft will
damage the bearing or the
collapsible column.
4. Remove the turn indicator lever.
5. Remove the turn signal switch
attaching screws. Lift the switch
over the end of the steering shaft and
place it to one side.
6. Remove the snap ring from the top
of the steering shaft.
7. Loosen the two flange-to-steering
column tube retaining nuts to
disengage them from the tube.
8. Raise the flange upward while
tapping the steering shaft lightly
with a plastic hammer to free the
bearing and flange from the shaft.
9. Remove the bearing and insulator
from the flange.
Installation
1. Position theflangeonto the steering
column tube.
2. Engage the two retaining nuts on the
T - b o l t s ; t h e n , t i g h t e n to
specification.
3. Position the bearing and insulator
on the shaft. When using the existing
shaft with a new bearing, prick
punch the shaft serration diameter
prior to installation sufficiently to
insure an interference fit to the
bearing inner race. Work it down
onto the shaft as far as possible, then
place a piece of 3/4 ID x 2 1/8 inch
pipe over the end of the shaft and
install the steering wheel attaching
nut (Fig. 2). Install the bearing
upper retaining ring on the shaft
using the pipe and nut to seat.
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2. Install the tilt column mechanism as
detailed in the Removal and
Installation section of this Part.
STEERING COLUMN
MAVERICK, COMET

G 1705-1

FIG. 2 Installing Upper
Bearing Fixed Columns

4. Tighten the nut until the bearing is
seated in theflange,then remove the
nut and pipe from the shaft.
5. Position the turn signal switch on
the flange and install the three
attaching screws.
6. Make certain that the wheels are in
the straight ahead position. Place the
steering wheel on the steering shaft
with the spokes in the horizontal
position. Install and torque the
attaching nut to specification.
7. Secure the crash pad to the steering
wheel with the two attaching screws.
On Maverick models (if so
equipped), connect the horn wires
and install the horn button by
locating the index opening in the
button over the locator boss on the
steering wheel hub. Twist the button
clockwise to lock.
8. Connect the horn and turn signal
wires.
9. Install the turn signal lever.
TILT COLUMNS

Removal
1. Remove the tilt column mechanism
as detailed in the Removal and
Installation section of this Part.
2. Place the flange casting on a bench
with the smaller bearing facing
down. Drive lightly on the outer
race at each slot with a small pick.
3. Remove the larger, upper bearing in
the same manner after inverting the
flange. Never drive or apply
pressure to the inner race.
Installation
1. Select a socket wrench that is the
same diameter of each bearing outer
race. Position the bearings on the
flange with the open side facing
inward. Place the socket on the
outer races and tap the bearings into

Removal
1. Disconnect the negative battery
cable.
2. Disconnect the transmission rods at
the steering column.
3. Remove the two flex coupling-tosteering shaft nuts.
4. Remove the four screw bolts
retaining the toe plate to the dash
panel (inside the vehicle).
5. Disconnect all electrical connectors
at the bottom of the column.
6. Remove the upper column trim
shroud at the instrument panel.
7. Remove the three nuts securing the
lower column bracket A to the brake
support bracket C and upper
column bracket B (Fig. 3).
8. Drop the column and remove it
from the vehicle.
Installation
1. Loosen the upper column bracket B
so it slides freely in the slots.
2. Loosen the toe plate cover column
clamp bolt and slide the toe plate
toward the steering wheel.
3. Insert the steering column assembly
through the dash panel opening to
engage the steering shaft flange to
the flex coupling.
4. Raise the upper column bracket
assembly over the two studs on the
brake support bracket C and the one
stud on the upper column bracket B
(Fig. 3). Install the nuts finger tight.
5. Insert a 1/4 inch diameter rod
between theflexcoupling fabric and
the shaft flange. Tighten the flex
coupling nuts to 10-22 ft-lb.
6. Center the upper column in the
instrument panel and torque the
brake support bracket nuts 13-27 ftlb.
7. Position the upper column bracket B
flush with the extension lip on the
brake support bracket C and secure
the one retaining nut to the lower
column bracket. Then, secure the
upper column bracket B to the brake
support bracket C with the two
screw bolts. Torque to 13-17 ft-lb.
8. Push the steering column toe plate
cover tightly against the dash panel
and secure with the four washer
screws. Torque to 5-15 ft-lb.
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I G N I T I O N SWITCH

TRIM SHROUD

LOCKING STEERING COLUMN

TRIM SHROUD
RETAINING CLIP
LOWER COLUMN
BRACKET A

TRIM SHROUD
COLUMN CLAMP
BOLT

UPPER COLUMN ATTACHING BRACKETS

G 1791-D

FIG. 3 Steering Column Installation—Maverick, Comet

9. Check the column tube-to-steering
shaft alignment. If not centered,
loosen the two washer nuts at the
clamp assembly and adjust if
necessary. Secure the nuts to 10-22
ft-lb.
10. Torque the column clamp bolt to 515 ft-lb.
11. Replace the trim shrouds and
connect all electrical connectors.
12. Remove the 1/4 inch diameter rod
at the flex coupling, adjust the
transmission control lever rods and
connect the negative battery cable.
13. Check the column for proper
operation.
FORD, MERCURY, METEOR

Removal

1. Disconnect the negative battery
cable.

2. Disconnect the transmission control
rods.
3. Remove the two nuts holding the
steering shaft-to-flex coupling
connection.
4. Remove the four nuts (Fig. 4)
retaining the toe plate to the dash
panel (engine compartment side).
5. From inside the vehicle remove the
one additional retaining nut on the
toe plate.
6. Disconnect all electrical connections
to the steering column.
7. Remove the upper column trim
shroud(s).
8. Disconnect the PRND21 cable from
the outer tube (1 screw) and the
cable loop on the socket pin.
9. Remove the four nuts which secure
the column to the brake support
extension.

10. Remove the column from inside the
vehicle.
Installation
1. If removed, install the electrical
wiring harness bracket to bracket B.
2. Install bracket A to bracket B using
two bolts and two nuts. Tighten the
nuts sufficiently to insure that the
square neck of the carriage bolts
remain in the slots of bracket B.
3. Attach bracket B to the four weld
nuts on the steering column using
four bolts and torque to 18-38 ft-lb.
4. Loosen the column opening cover
clamp and slide the cover rearward.
5. Insert the steering column through
the dash panel opening and engage
the steering shaft to the flex
coupling. Torque the two nuts to
specification (10-22 ft-lb). A,25 inch
diameter U-shaped rod should be
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BACK UP LIGHT SWITCH

TRIM SHROUD • 3530

TRIM CLIP - 3D695

G 1851-C

FIG. 4 Fixed Steering Column Installation—Ford, Mercury, Meteor (Tilt Similar)

placed between the fabric and the
flange to prevent distortion.
6. Raise the column over the two
rearward studs and install two nuts.
Slide bracket A over the two
forward bolts and install two nuts.
Torque all nuts to 13-27 ft-lb.
7. Push the steering column opening
cover against the dash panel. Center
the column shift tube to the steering
shaft to prevent grounding and
secure the cover in the following
order:
a. Tighten the cover nut-to-stud to
the inside of the dash panel to 96168 in-lb.
b. Tighten the four cover retaining
nuts to the engine side of the dash
panel 96-168 in-lb.
c. Tighten or check for the proper
torque on the clamp bolt at the
base of the column 60-144 in-lb.

8. Torque the nuts attaching bracket A
to B to 13-27 ft-lb.
9. Remove the flex coupling spacer.
10. To i n s t a l l and a d j u s t the
transmission selector indicator, refer
to the Adjustment Section of this
Part.
11. Install the turn signal and ignition
switch hardshell connectors to the
wiring harness bracket. Reconnect
all electrical connections to the
steering column.
12. Install the trim shroud(s) around the
column and snap the tabs into the
clip. Push it forward against the
instrument panel.
13. Reconnect the transmission control
rods, lock rod (if applicable), and
connect the battery negative cable.
Adjust the transmission controls.

MUSTANG, COUGAR

Removal
1. Disconnect the negative battery
cable.
2. Disconnect the transmission lock
rod and the two nuts retaining the
flex coupling to the steering shaft
(fixed columns). On tilt columns,
remove the one bolt retaining the
flex coupling to the shaft.
3. Remove the four screws in the toe
plate (Fig. 5).
4. Disconnect the electrical quick
couplers for the column electrical
leads.
5. Remove the four nuts that secure the
column to the brake support
bracket.
6. Drop the column from the
instrument panel and remove it from
the vehicle.
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TRIM SHROUD-3530

FIG. 5 Fixed Steering Column Installation—Mustang, Cougar (Tilt Similar)

Installation
1. If removed, install the electrical
wiring harness bracket to bracket A.
2. Loosen the two bolts and nuts
holding bracket A to bracket
assembly B. Make certain the square
neck of the carriage bolts remain in
the slots of bracket assembly B.
3. Loosen the column toe plate clamp
and slide the cover rearward up the
column.
4. Insert the steering column through
the dash panel opening and engage
the steering shaft to the flex
coupling.
On tilt columns, insert a 5/32 inch
diameter rod between the fabric and the
flange. Torque the one bolt coupling to
the shaft (20-37 ft-lb). Theflexcoupling
must not be distorted during the bolt
torque procedure.
On fixed columns, insert a 1/4 inch
diameter rod between the fabric and the
flange. Torque the two nuts between the
coupling and the shaft (10-22 ft-lb). The
flex coupling must not be distorted
when the attaching nuts are torqued.
5. Raise the column and install bracket
assembly B over the rearward studs.
Install the two nuts but do not
tighten.
6. Work bracket A into position and
slide it over the two forward bolts in
the support bracket. Install the two
nuts but do not tighten.

7. Torque the four nuts holding
bracket A and bracket assembly B to
the brake pedal support bracket (2539 ft lb).
8. Push the steering column opening
cover against the dash panel. Center
the column shift tube to the steering
shaft to prevent grounding and
tighten the four cover retaining nuts
to the engine side of the dash panel
(5-15 ft-lb).
9. Tighten or check for the proper
torque on the clamp bolt at the base
of the column (60-144 ft-lb).
10. Torque the two nuts holding bracket
A to bracket assembly B (13-27 ftlb).
11. Remove the flex coupling spacer
previously inserted in Step 4.
12. Attach the transmission lock rod
and negative battery cable.
13. Adjust the transmission shift linkage
and lock rod.
LINCOLN CONTINENTAL

Removal
1. Disconnect the negative battery
cable.
2. Disconnect the transmission control
rods.
3. Remove the bolt retaining the flex
coupling to the steering shaft.
4. Remove the four screws retaining
the toe plate to the dash panel (Fig.
6).

5. Disconnect all column wiring quick
couplers.
6. Remove the steering column trim
cover from the instrument panel.
7. Disconnect the transmission selector
dial cable bracket and loop from the
column. Allow it to hang free.
8. Remove the three retaining nuts
holding the upper column retaining
bracket A in place.
9. Lift the column out of the dash
panel and remove from the vehicle.
Installation
1. Place the column in the vehicle and
insert the lower end of steering shaft
through the dash panel opening.
2. Align the steering shaft with the flex
coupling and insert the shaft. Place
a . 15 inch diameter rod between the
fabric and flange.
3. Loosen the bolt and bolt/nut
assembly retaining bracket B to the
flange of bracket C.
4. Raise the steering column and slide
bracket A over the two studs in the
brake support bracket C and the one
stud in bracket B. Hold bracket B
securely against the extension flange
of brake support bracket C. Align
the upper column and secure the
three nuts to attach bracket A to
bracket B and C. Torque to 13-27 ftlb.
5. Jam the toe plate assembly against
the dash panel. Center the column
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shift tube to the steering shaft and
secure the toe plate with four screw/
washer assemblies 5-15 ft-lb.
Secure the retaining bolt and bolt/
nut assembly on bracket B to
bracket C with 13-27 ft-lb torque.
Reinstall the shift selector dial cable
by looping the cable over the
retainer on the socket casting and
position the gear shift lever in drive
(D) position. Tighten the cable
bracket to the steering column outer
tube to align the screw and bracket.
Loosen the screw and rotate the
cable bracket around the outer tube
until the selector pointer is aligned
with letter D in the instrument
cluster and retighten the screw.
Replace the electrical wiring quick
couplers.
Replace the steering column trim

cover and trim shrouds using a new
retainer, if necessary.
10. Secure the flex coupling bolt 20-37
ft-lb and remove the .15 inch
diameter rod.
11. Connect and adjust the shift linkage.
12. Replace the negative battery cable.

5.

TILT COLUMN MECHANISM

Figure 7 shows the tilt steering
column disassembled.
Removal
1. Disconnect the negative battery
terminal.
2. Disconnect the steering shaft at the
flex coupling.
3. Remove the steering wheel trim pad,
the steering wheel, and the turn
signal lever. The steering wheel
should be in the full up position.
4. Disconnect the quick coupler for the

6.

7.
8.
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turn signal wiring at the lower end of
the column (Fig. 8) and remove the
terminals from the hard shell.
Remove the two screws on the turn
signal switch. Remove the clips on
the wires to the column where
required. Lift the switch over the
steering column shaft and remove
the switch and harness.
Place the gear shift selector in P
(park) position and insert a wire pin
in the ignition lock hole located
between the lock cylinder housing
and the warning flasher button on
the cover casting.
Turn the ignition key to on position,
depress the wire pin, and lift out the
lock cylinder.
Remove the lock cylinder spring
clips inside the lock cylinder
housing.

BRAKE SUPPORT
BRACKET C
3B139

TOE PLATE

G 1682-E

FIG. 6 Fixed Steering Column Installation—Lincoln Continental (Tilt Similar)

LOCK CYLINDER-11582

LOWER SOCKET
CASTING-7228
TERMINAL AND
WIRE ASSEMBLY-11A128

SHROUD-3530
SPRING CLIP-3E701

TURN SIGNAL
SWITCH-13341

IGNITION SWITCH-11572
ACTUATING
ROD-11A599
SHIFT TUBE
ASSEMBLY-7212
BACKUP LIGHT
SWITCH-15520
COVER-9D793

WIRE BALE
RETAINER-3E543
LOWER
ACTUATOR-3E715
WIRE BALE-3D544

STEERING COLUMN
TUBE ASSEMBLY-3514
SEAL-7C102

CLIP-3E629

sBEARING-7347

SHIFT TUBE
ASSEMBLY-7212
BEARING-7347
TUBE RETAINER-3499

FIG. 7 Typical Tilt Column Disassembled

PART OF
SHAFT ASSEMBLY
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LAST TOOTH ON GEAR
MUST ENGAGE LAST
NOTCH ON ACTUATOR FOR
CORRECT INSTALLATION k
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LOWER ACTUATOR -3E715

UPPER ACTUATOR
3E723
MOUNTING SCREW

IGNITION ROD-11A599

(2 REQ'D)
UPPER
STEERING WHEEL
LOCKING PIN
3E718

COVER
CASTING
3D505

WASHER

SNAP RING
3C610

TURN SIGNAL
SWITCH

LOCK CYLINDER
11582

SPRING CLIPS -3E701
DRIVE GEAR -3E717

ALLEN SCREW
RETAINER ASSEMBLY _3499
TO RELEASE LOCK CYLINDER
KEY
WARNING

(3 REQ'D)

INSERT WIRE PIN IN HOLE
(KEY IN ON POSITION
AND SHIFT LEVER IN PARK)

BUZZER

QUICK COUPLER

TERMINAL

G 1687-D

FIG. 8 Tilt Column Mechanism

9. Using aflatblade screwdriver, insert
the blade into the recess in the drive
gear at the bottom of the lock
cylinder housing. Turn the drive
g e a r t h r e e n o t c h e s in a
counterclockwise direction. Remove
the snap ring, the washer, and the
drive gear (Fig. 8). Note the position
of the drive gear to the upper
actuator teeth.
10. Remove the four phillips screws on
the cover casting and lift it up over
the shaft and turn signal switch and
remove it. The upper actuator will
come out at this point. Unhook it
from the lower actuator.
11. Remove the cable attachment
during the removal of the trim
shrouds.
12. Remove the upper column trim
shroud(s), the steering column

instrument panel trim cover, and the
attaching bolts holding the column
brackets to the brake support
bracket. Allow the column to drop
down exposing the ignition switch.
13. Remove the three alien screws
holding the lower flange casting to
the outer tube. These screws are
located under the socket casting on
the outer tube. Do not reuse these
screws.
14. Loosen the ignition switch nut and
washer assemblies and remove the
ignition switch rod from the switch
end only.
15. Remove the two spring clips holding
the wire bale which acts as a release
lever for the locking lever. Remove
the wire bale (Fig. 9).
16. With a small drift, drive out the pin
holding the locking lever. Remove

the locking lever and spring. A Cclamp may be used to relieve the
tension on the pin during removal if
necessary.
17. Remove the steering shaft snap ring.
18. The upper and lowerflangecastings
can now be separated by removing
the two pivot pins located in the side
of the casting assembly with either
tool T65P-3D739-A or tools T70P3D739-A and T67P-3D739-A (Fig.
10). Do not reuse the pivot pins if
the press fit is loose in the lower
flange.
19. After the upper and lower flange
castings are separated it will be
possible to remove the lower
actuator with the ignition switch rod
attached.
20. Removal of the socket casting
requires rotating the inner tube and
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a C-clamp (Fig. 11). Do not reuse
old pins if loose.
3. Install the steering shaft including
the tilt mechanism into the column.
4. Hook up the ignition switch rod to
the ignition switch with the ignition
switch nuts loose. Tighten the three
alien screws holding the flange
assembly to the outer tube. New
alien screws must be used each time
the unit is assembled to insure that
epoxy cement on the screws will

REMOVE CLIPS TO RELEASE WIRE BALE

SPRING

WIRE BALE
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RELEASE SPRING
AND CAP

SPRING

REMOVE PIN WITH DRIFT

LOCKING LEVER
FLANGE ASSEMBLY

G 1689 A

tx> nd properly.

5. Install the locking mechanism upper
actuator (rack) and the outer cover.
6. Install the turn signal switch and
harness. Be sure the harness is
routed through the wire harness clip
on the lower flange.
7. Install the lock cylinder drive gear,
washer, snap ring, spring clips, and
lock cylinder (Fig. 8). Install the
turn signal lever.
8. Turn the key to the off position to
extend the lock cylinder retaining
pin into the flange.
9. Adjust the ignition switch (Group
33).
10. Install the column attaching bolts,
trim shroud(s), steering wheel and
trim pad.

FIG. 9 Removing Wire Bale and Tilt Locking Lever

socket casting t o expose t h e casting
retaining bolt. Removing t h e bolt
allows t h e casting t o be lifted off the
shift tube.
Installation
1. Install the socket casting and tighten
the retaining bolt.

2. Assemble the upper and lower
flange castings to the steering shaft
including the locking lever, the bale,
the ignition switch rod and lower
actuator and the turn signal wire
harness. Theflangeassembly pivot
pins should be pressed in place using

FLANGE ASSY.

TOOL
Tool T65P-3D739-A

TOOL
T70P-3D739-A
(SCREW ONLY)
G1691-A

FIG. 10 Removing Pivot Pin

LOCK CYLINDER ASSEMBLY
(FIXED OR TILT COLUMN)

Removal
1. Disconnect the negative battery
terminal cable.
2. Fixed column units—
Remove the steering wheel trim pad
and steering wheel. Insert a wire pin in
the lock cylinder hole located inside the
column halfway down the housing. Tilt
column units— Insert a wire pin in the
hole located on the outside of the flange
casting adjacent to the turn signal
warning flasher button.
3. Place the gear shift lever in P (park)
position.
4. With the ignition key, turn the lock
cylinder to on position.
5. Remove the lock cylinder by
depressing the wire pin and pulling
up on the cylinder; then, remove the
wire pin.
Installation
1. Insert the lock cylinder into the
cylinder housing in the flange
casting and turn the key to off
position. This action will extend the
lock cylinder retaining pin into the
flange.
2. With the key in the lock, cycle the
cylinder to insure correct operation
in all positions.
3. On fixed column units, replace the
steering wheel and trim pad.
4. Reconnect the battery cable.
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' C " -CLAMP

4.
5.
6.
7.
8.

FLANGE
ASSEMBLY
G1692-A

FIG. 11 Installing Flange Assembly Pivot Pins
DRIVE GEAR (FIXED OR TILT
COLUMN)

Removal
1. Disconnect the negative battery
terminal cable.
2. Remove the ignition lock cylinder.
3. Remove the lock cylinder spring
clips.
4. Place the gear shift selector in P
(park) position.
5. Using a flat blade screwdriver insert
the blade into the recess in the drive
gear at the bottom of the lock
cylinder housing. Turn the drive
g e a r t h r e e n o t c h e s in a
counterclockwise direction. Remove
the snap ring, washer, and drive
gear. Note the position of the drive
gear to the rack teeth.
Installation
1. Install the drive gear into the base of
the lock cylinder housing in the
same position noted during removal.
Position is correct if the last drive
gear tooth and the last tooth on the
rack are meshed. Install the washer
and snap ring.
2. With the screwdriver blade, turn the
drive gear three notches clockwise.
Install the lock cylinder spring clips.
3. Install the lock cylinder and connect
the negative battery cable.
4. Check for correct operation.
ACTUATOR AND STEERING
WHEEL LOCK PIN (FIXED
COLUMN)

Figure 12 shows the fixed steering
column disassembled.
Removal
1. With the negative battery cable
disconnected, remove the steering
wheel trim pad and the steering
wheel.
2. Remove the three screws attaching

3.
4.

5.
6.

7.

the turn signal switch. Disconnect
the quick coupler at the lower end of
the steering column. Remove the
turn signal lever. Lift the turn signal
switch over the steering shaft and
lay to one side.
Remove the ingition lock cylinder
and drive gear.
After the drive gear is removed,
remove the two nuts that hold the T
bolts (Fig. 13) in the base of the
flange casting and the snap ring
retainer on the steering shaft. Lift up
on theflangecasting to slide the rack
out of the housing in the flange
casting.
Remove the shroud(s) on the
steering column to expose the rod
attachment at the ignition switch.
Remove the column attaching bolts
at the instrument panel to allow the
column to drop down. Disconnect
the rod between the actuator and
ignition switch and remove the
actuator.
The spring loaded steering wheel
lock pin is located in the actuator
and removal is accomplished by
removing the retaining clip at the
lower end of the pin. When pulling
the pin out of the casting, care
should be taken not to lose the
spring. A new clip must be used each
time a pin is removed.

Installation
1. If removed, replace the steering
wheel lock pin in the actuator
casting. Always use a new retaining
clip.
2. Connect the rod link to the ignition
switch.
3. Install the T bolts to the flange
casting with nuts on the first thread.
Slide theflangecasting down on the
column while guiding the actuator
into the housing and starting the T
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bolts. Tighten the T bolt nuts and
replace the snap ring on the steering
shaft.
Install the drive gear and ignition
lock cylinder.
Install the turn signal switch and the
turn signal lever.
Install the steering wheel and trim
pad.
Reconnect the battery cable.
Adjust the ignition switch (Group
33) and replace the column
attaching bolts and trim shrouds.

FLANGE CASTING AND/OR
SOCKET CASTING (FIXED
COLUMN)

Removal
1. Disconnect the negative battery
cable.
2. Remove the steering wheel trim pad
and steering wheel.
3. Remove the ignition lock cylinder.
4. Remove the drive gear.
5. Disconnect the turn signal switch at
the quick coupler on the lower
column and lift it over the shaft.
6. Remove the two nuts holding the T
bolts in the base of theflangecasting
(Fig. 13) and the snap ring retainer
on the steering shaft. The flange
casting can now be removed. The
locking rack will remain on the
column.
7. To remove the socket casting, rotate
the casting to expose the retaining
bolt and remove the bolt. Vehicles
with a remote gear shift selector dial
will require disconnecting the
selector cable prior to removing the
socket casting.
Installation
1. Reinstall the socket casting and
tighten the bolt.
2. Install the T bolts to theflangewith
the nuts started. Install the flange
casting making sure the actuator is
properly located as the flange is
installed. Tighten the two nuts on
the T bolts and install the snap ring
to the steering shaft.
3. Install the turn signal switch.
Connect the wiring quick coupler.
4. Install the lock mechanism drive
gear and the ignition lock cylinder.
5. Install the steering wheel and trim
pad.
6. Remove the column trim shroud(s)
and the attaching bolts as required
to allow the column to drop down
and expose the ignition switch.
7. Adjust the ignition switch as
detailed in Group 33 of this manual.
8. Install the column attaching bolts
and the trim shroud.
9. Connect the negative battery cable.

TERMINAL AND
WIRE ASSEMBLY-11A128
UPPER BEARING
SLEEVE-3518

SHROUD-3530
TURN SIGNAL
SWITCH-13341

LOCK CYLINDER-11582

STEERING SHAFT
ASSEMBLY-3524

IGNITION SWITCH-11572
SHIFT TUBE-7212

SPRING CLIP-3E701

LOCK INSERT-3E716

SNAP RING-3C610

LOCK ACTUATOR
ASSEMBLY-3E723

SHROUD RETAINER-3D695

STEERING COLUMN
TUBE ASSEMBLY-3514

SHIFT TUBE
ASSEMBLY-7212

LOWER SOCKET
CASTING-7228

CLIP-3E629
PART OF
SHAFT ASSEMBLY
"BEARING-7347

G1958-A

FIG. 12 Typical Fixed Column Disassembled
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PLASTIC COVER

TURN SIGNAL SWITCH

MOUNTING SCREWS
(3) REQUIRED

MOUNTING SCREW

KEY WARMING
BUZZER
TERMINAL
LOCK CYLINDER

G1832-B

FIG. 13 Fixed Column Mechanism
ACTUATOR, STEERING WHEEL
LOCK PIN AND FLANGE
CASTING (TILT COLUMN)
Removal
1. Disconnect the negative battery
cable.
2. Disconnect the steering shaft at the
flex coupling.
3. Remove the steering wheel trim pad,
steering wheel, and the turn signal
lever.
4. Remove the ignition lock cylinder
and drive gear using the appropriate
procedure (Fig. 8).
5. Remove the turn signal lever.
6. Remove the two screws on the turn
signal switch and the one screw on
the warning buzzer terminal. Lift
the switches off the steering shaft.
7. Remove the four phillip screws on
the cover casting and remove it. The
cover will have to be maneuvered
over the turn signal switch.
8. Remove the upper column trim
shroud(s) and remove the attaching
bolts holding the column to the
instrument panel. Allow the column
to drop down to expose the ignition
switch.
9. The lock actuator can be removed
by working the ignition rod to give
clearance for the actuator attaching
pin at the lower actuator.

10. Remove the steering wheel lock pin
by removing the retaining clip at the
bottom of the pin located in the
actuator casting. A new clip must be
used when replacing the pin.
11. Remove the three alien screws
located under the lower socket
casting. Do not reuse these screws.
12. Lift upward on the flange casting
assembly to start the shaft out of the
column. This will allow enough free
play to allow the ignition switch rod
to be removed at the ignition switch.
It may be necessary to rotate the
shaft to help the rod disengage.
13. Removal of the lower actuator,
which is the connection between the
upper actuator and the rod that
leads to the ignition switch, will
necessitate separating the upper and
lower flange castings. To separate
the flange castings, removal of the
pivot pins is necessary using either
tool T65P-3D739-A or tools T70P3D739-A and T67P-3D739-A (Fig.
10). Do not reuse pins if loose in the
lower flange.
14. The lower or socket casting removal
is accomplished by rotating the
socket and shift tube to expose the
bolt on the socket casting. Removal
of this bolt through the hole in the
outer tube will allow the casting to
be lifted off the column.
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Installation
1. Install the socket casting to the inner
column tube with one bolt.
2. Reassemble the inner flange castings
and rack linkage.
3. Attach the ignition switch rod to the
ignition switch. Slide the inner
flange assembly down on the socket
casting and tighten the three alien
screw bolts securely. New screws
must be used to insure that the
epoxy cement on the threads will
provide a proper bond.
4. Attach the actuator casting to the
lower actuator from the ignition
switch rod.
5. Install the cover casting with four
phillips screws to the inner flange
assembly. The cover must be press
fitted on the pin located on the upper
flange (Fig. 11). The actuator
casting must be properly located in
the housing of the cover casting to
permit the casting to slide into place.
6. Install the steering shaft snap ring,
the turn signal switch and the turn
signal lever.
7. Install the drive gear and the lock
cylinder.
8. Adjust the ignition switch (Group
33).
9. Install the upper steering column
attaching bolts and trim shroud(s).
10. Connect the negative battery cable.
COLUMN SHIFT TUBE
Removal
1. Remove the steering column from
the vehicle as described in Removal
and Installation section of this Part.
2. Place the column in a vise and
secure.
3. Remove the back-up lamp switch
and turn signal lever.
4. Remove the turn signal switch and
wire harness retainer and position
out of the way.
5. Remove the upper bearing snap ring
and remove the steering shaft
assembly from the bottom end of the
column.
6. Remove the bolt retaining the shift
tube to the selector housing and
remove the shift tube from the
housing.
Installation
1. If applicable, transfer the shift
linkage and bushing retainer to the
new shift tube.
2. Position the shift tube in the housing
and install the retaining bolt.
3. Install the steering shaft in the
column and install the upper bearing
snap ring.
4. Place a piece of 3/4 inch ID x 2 1/ 8
inch long pipe over the end of the
shaft and install the steering wheel
nut.
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5. Tighten the nut until the bearing is
seated; then, remove the nut and
pipe from the shaft.
6. Install the wire harness retainer and
turn signal switch.
7. Install the turn signal lever and
back-up lamp switch.

8. Remove the column from the vise
and install in the vehicle as described
in the Removal and Installation
section of this Part,

SPECIAL SERVICE TOOLS
Tool No.

Description

T67L-3600-A

Steering Wheel Remover

T65P-3D739-A

Pivot Pin Remover

T70P-3D739-A

Pivot Pin Remover

T67P-3D 739-A

Pivot Pin Remover
CG1716-A
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DESCRIPTION
STEERING COLUMN
PINTO

This steering column has been
designed to improve safety and
reliability, eliminate alignment
problems and simplify service. The
column is a fixed type. See Figure 1.
The locking mechanism is actuated
by depressing the push button located
below the turn signal lever. This
prevents inadvertent locking of the
steering wheel by blocking the actuator
out of the lock position.
The outer column tube terminates
just below the attachment to the brake
support bracket. The energy absorbing

convolutions at the lower end of the tube
have been deleted. Energy absorption is
accomplished by the lower column
mounting bracket. There is no shift tube
in this assembly.
The steering shaft has a machined
bar for the upper part with grooves in
the lower half designed to accept two
steel clips. The lower shaft is a formed
tube which fits into the upper shaft. A
shaft and u-joint assembly attaches to
the lower steering shaft and to the
steering gear at the other end.
The column is attached to the brake
support bracket by two collar type
brackets bolted to flanges on the brake
support. The lower column attaching
collar contains a sintered iron ring with

protrusions within the ring. These
protrusions act as a die which deforms
the outer tube as the column collapses.
Any extension of the iron ring die
grooves beyond the original installation
requires that the outer tube and
mounting brackets be replaced as a unit.
TORINO, MONTEGO, THUNDERBIRD,
CONTINENTAL MARK IV

This column is available asfixedon
Torino/Montego vehicles and either
fixed or tilt on Thunderbird/
Continental Mark IV (Fig. 3).
On floor shift and column mounted
manual transmission units (Torino/
Montego), a push button mechanism is
used to lock the steering wheel. It is

LOWER
SHROUD-3530

VIEW Y

G1960- A

FIG. 1 Steering Column Installation—Pinto
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located on the left side of the steering
column.
The outer column tube utilizes
collar attaching brackets which provide
a column collapsing system. The lower
end of the tube is modified to accept a

shift tube when applicable. The lower
steering shaft bearing is mounted at the
end of the tube (Fig. 4).
The steering shaft consists of a one
piece machined upper shaft, a lower
tubular shaft designed to slide over the

13-04-03

upper shaft and a permanently attached
flex coupling.
The column attaches to the brake
pedal support bracket with two collar
type brackets,
UPPER SHROUD-3530

TERMINAL AND WIRE ASSEMBLY-11A218
TURN SIGNAL SWITCH-13341
LOCK CYLINDER-11582

SPRING CLIP-3E701
UPPER FLANGE-3511
3F527

INSULATOR-3682

G1961-A

FIG. 2 Steering Column Disassembled—Pinto
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COLUMN BOOT 3C611

C11956-A

FIG. 3 Steering Column Installation—Torino, Montego, Thunderbird, Continental Mark IV

13-04-05

STEERING COLUMNS MINI (EXTRUDED ABSORBER TYPE)

13-04-05

IGNITION SWITCH ROD
11A599

UPPER SHROUD
3530
LOWER BEARING
RETAINER RING
3F543

LOWER SHAFT
BEARING
3E733
UPPER AND LOWER SHAFT
ASSEBMLY
3524

LOWER SHROUD
3530

LOWER BUSHING
RETAINER
3E738

ANTI-RATTLE CLIPS
TUBE AND COLLAR
ASSEMBLY
3E740
SHIFT TUBE SPRING
7C101

LOWER BEARING
RETAINER RING
3F543

STANDARD TRANSMISSION

U-JOINT AND SHAFT
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FIG. 4 Steering Column Disassembled—Torino, Montego, Thunderbird, Continental Mark IV

ADJUSTMENTS
STEERING WHEEL SPOKE
POSITION ADJUSTMENT

When the steering gear is on the
high point, the front wheels should be in

the straight-ahead position and the
steering wheel spokes should be in their
normal position with the Pitman arm
pointing directly forward. If the spokes
are not in their normal position, they

can be adjusted without disturbing the
toe adjustment (Part 14-01). This
adjustment may be made only when the
steering gear is on the high point and the
spokes are not in the normal position.

REMOVAL AND INSTALLATION
STEERING WHEEL

Removal and Installation
1. Disconnect the negative cable from
the battery.
2. Working from the underside of the
steering wheel spoke, remove the
crash pad attaching screws. Lift the
crash pad from the wheel. (On
models equipped with steering wheel
mounted speed controls, refer to
Group 37 for removal instructions).
Remove the horn ring (if so
e q u i p p e d ) by t u r n i n g it
counterclockwise. On Pinto models,
remove the horn button (if so
equipped) by twisting the horn

button assembly counterclockwise
to release the locking tabs.
Disconnect the horn wires.
3. Remove the steering wheel nut and
remove the steering wheel with Tool
T67L-3600-A (Fig. 5). Do not use a
knock-off type steering wheel puller
or strike the end of the steering shaft
with a hammer. Striking the puller
or shaft will damage the bearing or
the collapsible column.

4. Transfer all serviceable parts to the
new steering wheel.
5. Position the steering wheel on the
shaft so the alignment mark on the
hub of the wheel is adjacent to the
one on the shaft. Install a new

l o c k n u t a n d t o r q u e it to
specifications. (30-40 ft-lb).
6. Install the horn ring (if so equipped)
and crash pad. On Pinto models (if
so equipped), connect the horn wires
and install the horn button by
locating the index opening in the
button over the locator boss on the
steering wheel hub. Twist the button
clockwise to lock.
UPPER SHAFT BEARING

Removal—Fixed Columns
1. Disconnect the negative cable from
the battery.
2. Disconnect the horn wire and the
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6. Make certain that the wheels are in
the straight ahead position. Install
the steering wheel as described
elsewhere in this Section.
7. Connect the horn and turn signal
wires.
8. Install the turn signal lever.
9. Connect the negative cable to the
battery.

Tool T67L-J000-A

GI70J-A

FIG. 5 Removing Steering Wheel

turn indicator wires at the
connector.
3. Remove the steering wheel as
described elsewhere in this Section.
4. Remove the turn indicator lever.
5. Remove the turn signal switch
attaching screws. Lift the switch
over the end of the steering shaft and
place it to one side.
6. Remove the snap ring from the top
of the steering shaft.
7. Loosen the two flange-to-steering
column tube retaining nuts to
disengage them from the tube.
8. Raise the flange upward while
tapping the steering shaft lightly
with a plastic hammer to free the
bearing and flange from the shaft.
9. Remove the bearing and insulator
from the flange.
Installation—Fixed Columns
1. Position theflangeonto the steering
column tube.
2. Engage the two retaining nuts on the
T - b o l t s ; t h e n , t i g h t e n to
specification.
3. Position the bearing and insulator
on the shaft. When using the existing
shaft with a new bearing, prick
punch the shaft serration diameter
prior to installation sufficiently to
insure an interference fit to the
bearing inner race. Work it down
onto the shaft as far as possible, then
place a piece of 3/4 ID x 2 1/8 inch
pipe over the end of the shaft and
install the steering wheel attaching
nut (Fig. 6). Install the bearing
upper retaining ring on the shaft
using the pipe and nut to seat.
4. Tighten the nut until the bearing is
seated in theflange,then remove the
nut and pipe from the shaft.
5. Position the turn signal switch on
the flange and install the three
attaching screws.

Removal—Tilt Columns
1. Remove the tilt column mechanism
as described elsewhere in this
Section.
2. Place the flange casting on a bench
with the smaller bearing facing
down. Drive lightly on the outer
race at each slot with a small pick.
3. Remove the larger, upper bearing in
the same manner after inverting the
flange. Never drive or apply
pressure to the inner race.
Installation—Tilt Columns
1. Select a socket wrench that is the
same diameter of each bearing outer
race. Position the bearings on the
flange with the open side facing
inward. Place the socket on the
outer races and tap the bearings into
place. Be careful not to contact the
bearing inner race as damage will
result.
2. Install the tilt column mechanism as
described elsewhere in this Section.
STEERING COLUMN

S t a n d a r d and a u t o m a t i c
transmission linkage systems make use
of oil impregnated plastic grommets to
connect various rods or levers. To assure
satisfactory retention of the connecting
links and overall system operation, the
grommets must be replaced and not
reused when a grommet type connection
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(as in a steering column replacement) is
changed. Grommet removal and
installation procedures are detailed in
Group 17-02.
PINTO

Removal
1. Disconnect the negative battery
cable.
2. Remove the quick disconnect
connectors at the base of the
column.
3. Remove the bolt attaching the
steering gear input shaft to the flex
coupling (Fig. 1).
4. Remove the 1/4-inch locking screw
in the flat face of the flex coupling
boss on the steering shaft side.
5. Remove the lower trim shroud from
the upper support bracket bolts at
the instrument panel.
6. Disengage the lower column rubber
seal at the dash panel.
7. Remove the four nuts holding the
column support bracket to the brake
support bracket.
8. Remove the column from the
vehicle. Exercise extreme care in this
operation to prevent tearing the
rubber covering of theflexshaft as it
passes through the dash panel
opening.
Installation
1. Insert the steering shaft through the
dash panel opening and engage the
end of the steering shaft into the; flex
coupling. Install and secure the 1/4inch locking screw (72-120 in-lb)
and the flex coupling-to-steering
shaft attaching bolt (20-37 ft-lb).
2. Lift the upper column attaching
brackets over the studs in the brake
support bracket. Secure the two nuts
closest to the steering wheel and
torque to 8-20 ft-lb.
3. Torque the remaining two upper
support attaching nuts to the studs
(8-20 ft-lb).
4. Attach the dash panel rubber boot
making sure of 360 degrees
engagement.
5. Install the trim shroud to the upper
studs on the column upper attaching
bracket.
6. Connect the negative battery cable.
TORINO, MONTEGO, THUNDERBIRD,
CONTINENTAL MARK IV

G 1705-1

FIG. 6 Installing Upper
Bearing—Fixed Columns

Removal
1. Disconnect the negative battery
cable.
2. Remove the two bolts attaching the
flex coupling to the flange (forging)
on the steering gear input shaft (Fig.
3). Disengage the safety strap and
bolt assembly from the coupling.
3. Remove the turn signal wiring quick
disconnect at the base of the column.
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Disconnect the shift linkage rod or
cable end. On Thunderbird and
Continental Mark IV vehicles,
remove the right hand shake brace
attached to the brake pedal support
bracket.
4. If so equipped, remove the backup
light switch wiring and vacuum hose
connection.
5. Remove the trim shrouds covering
the column at the instrument panel.
6. On Thunderbird and Continental
Mark IV vehicles, disconnect the
PRND21 wire cable from the outer
tube (1 screw) and the cable loop on
the socket pin.
7. Remove the steering wheel as
described elsewhere in this Section.
8. Remove the screws holding the
instrument cluster panel to the
instrument panel. Separate the
instrument cluster from the main
panel.
9. Disconnect the speedometer cable,
the wire harness connector and the
bowden wire cables to the heat/air
panel. Remove the instrument
cluster.
10. Through the opening in the
instrument panel, remove the two
upper collar attaching bolts at the
brake s u p p o r t bracket and
disconnect the ignition switch blade
connectors.
11. On Torino and Montego vehicles,
remove or rotate the two vibration
braces attached to the upper collar
attaching bolts and the cowl
structure to obtain clearance for
column removal.
12. From under the instrument panel,
remove the two bolts attaching the
lower collar to the brake support
bracket.
13. Remove the attaching screws to
disengage the rubber boot at the
dash panel.
14. Remove the column through the
opening in the instrument panel. It
may be necessary to rotate the
column to prevent damaging it or its
related components.
Installation
1. Insert the steering column through
the instrument panel and dash panel
openings. The limited clearance will
require extra care to avoid damage
to the stop lamp switch and/or the
speed control amplifier (if so
equipped).
2. Install the four column-to-brake
support bracket bolts and torque to
specification (20-37 ft-lb).
3. On Torino and Montego vehicles,
install or reposition the two
vibration braces when attaching the
upper collar attaching bolts. Check

to insure the vibration brace upper
mounting points are secure.
4. Engage the rubber seal boot to the
dash panel. Locate and install the
three attaching screws.
5. Connect the ignition switch blade
connector and lower column wiring
quick disconnects.
6. Install the instrument cluster to the
instrument panel and attach the
wiring harness connector, the
bowden wire cables and the
speedometer cable.
7. Install the PRND21 wire cable
(Thunderbird and Continental
Mark IV) and trim shrouds. Check
the cable for proper operation prior
to attachment or adjustment. The
shrouds should be inspected for clip
damage prior to installation.
Replace if required.
8. Install the gearshift linkage.
9. Connect the backup light switch and
vacuum hose as necessary. On
Thunderbird and Continental Mark
IV vehicles, install the right hand
shake brace.
10. Install the two nuts connecting the
flex coupling to the bracket (forging)
on the steering gear input shaft.
Torque to 20-37 ft-lb. The safety
strap must be properly positioned to
prevent any metal-to-metal contact
between the u-joint foot and the
safety strap.
11. Install the steering wheel.
12. Connect the negative battery cable.
TILT COLUMN MECHANISM

Removal
1. Disconnect the negative battery
terminal.
2. Disconnect the steering shaft at the
flex coupling.
3. Remove the steering wheel trim pad,
the steering wheel, and the turn
signal lever. The steering wheel
should be in the full up position.
4. Disconnect the quick coupler for the
turn signal wiring at the lower end of
the column (Fig. 7) and remove the
terminals from the hardshell.
5. Remove the two screws on the turn
signal switch. Remove the clips on
the wires to the column where
required. Lift the switch over the
steering column shaft and remove
the switch and harness.
6. Place the gear shift selector in P
(Park) position and insert a wire pin
in the ignition lock hole located
between the lock cylinder housing
and the warning flasher button on
the cover casting.
7. Turn the ignition key to on position,
depress the wire pin, and lift out the
lock cylinder.
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8. Remove the lock cylinder spring
clips inside the lock cylinder
housing.
9. Using aflatblade screwdriver, insert
the blade into the recess in the drive
gear at the bottom of the lock
cylinder housing. Turn the drive
g e a r t h r e e n o t c h e s in a
counterclockwise direction. Remove
the snap ring, the washer, and the
drive gear (Fig. 7). Note the position
of the drive gear to the upper
actuator teeth.
10. Remove the four phillips screws on
the cover casting and lift it up over
the shaft and turn signal switch and
remove it. The upper actuator will
come out at this point. Unhook it
from the lower actuator.
11. Remove the cable attachment
during the removal of the trim
shrouds as described in the next
step.
12. Remove the upper column trim
shroud(s), the steering column
instrument panel trim cover, and the
attaching bolts holding the column
brackets to the brake support
bracket. Allow the column to drop
down exposing the ignition switch.
13. Remove the three alien screws
holding the lower flange casting to
the outer tube. These screws are
located under the socket casting on
the outer tube. Do not reuse these
screws.
14. Loosen the ignition switch nut and
washer assemblies and remove the
ignition switch rod from the switch
end only.
15. Remove the two spring clips holding
the wire bale which acts as a release
lever for the locking lever. Remove
the wire bale (Fig. 8).
16. With a small drift, drive out the pin
holding the locking lever. Remove
the locking lever and spring. A cclamp may be used to relieve the
tension on the pin during removal if
necessary.
17. Remove the steering shaft snap ring.
18. The upper and lowerflangecastings
can now be separated by removing
the two pivot pins located in the side
of the casting assembly with either
Tool T65P-3D739-A or Tools T70P3D739-Aand T67P-3D739-A (Fig.
9). Do not reuse the pivot pins if the
press fit is loose in the lower flange.
19. After the upper and lower flange
castings are separated it will be
possible to remove the lower
actuator with the ignition switch rod
attached.
20. Removal of the socket casting
requires rotating the inner tube and
socket casting to expose the casting
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retaining bolt. Removing the bolt
allows the casting to be lifted off the
shift tube.
Installation
1. Install the socket casting and tighten
the retaining bolt.
2. Assemble the upper and lower
flange castings to the steering shaft
including the locking lever, the bale,
the ignition switch rod, (lower
actuator) and the turn signal wire
harness. The flange assembly pivot
pins should be pressed in place using
a c-clamp (Fig. 10). Do not reuse old
pins if loose.
3. Install the steering shaft including
the tilt mechanism into the column.
4. Hook up the ignition switch rod to
the lower actuator and tighten the
three alien screws holding the flange
assembly to the outer tube. New
alien screws must be used each time

the unit is assembled to insure that
epoxy cement on the screws will
bond properly.
5. Install the locking mechanism upper
actuator (rack) and the outer cover.
6. Install the turn signal switch and
harness. Be sure the harness is
routed through the wire harness clip
on the lower flange.
7. Install the lock cylinder drive gear,
washer, snap ring, spring clips, and
lock cylinder (Fig. 7). Install the
turn signal lever.
8. Turn the key to the off position to
extend the lock cylinder retaining
pin into the flange.
9. Adjust the ignition switch (Group
33).
10. Install the column attaching bolts,
trim shroud(s), steering wheel and
trim pad.

LOCK CYLINDER ASSEMBLY

Removal and Installation
1. Disconnect the negative battery
terminal cable.
2. Fixed column units—
Remove the steering wheel trim pad
and steering wheel. Insert a wire pin in
the lock cylinder hole located inside the
column halfway down the housing. Tilt
column units— Insert a wire pin in the
hole located on the outside of the flange
casting adjacent to the turn signal
warning flasher button.
3. On column mounted automatic
transmission vehicles, place the gear
shift lever in P (Park) position.
4. With the ignition key, turn the lock
cylinder to on position.
5. Remove the lock cylinder by
depressing the wire pin and pulling
up on the cylinder; then, remove the
wire pin.

LAST TOOTH ON GEAR
MUST ENGAGE LAST
NOTCH ON ACTUATOR FOR
CORRECT INSTALLATION

LOWER ACTUATOR -3E715

UPPER ACTUATOR
3E723
MOUNTING SCREW

IGNITION ROD-11A599

(2 REQ'D)

STEERING WHEEL
LOCKING PIN
3E718

UPPER
COVER
CASTING
3D505

WASHER

LOCK CYLINDER
11582

SNAP RING
3C610

SPRING CLIPS -3E701
DRIVE GEAR -3E717

IGNITION ROD -11A599
MOUNTING
SCREW

COVER CASTING
MOUNTING SCREW

ALLEN SCREW

(4 REQ'D)

RETAINER ASSEMBLY .3499
TO RELEASE LOCK CYLINDER

KEY
WARNING
BUZZER

(3 REQ'D)

INSERT WIRE PIN IN HOLE
(KEY IN ON POSITION
AND SHIFT LEVER IN PARK)
QUICK COUPLER

TERMINAL

G 1687-D

FIG. 7 Tilt Column Mechanism
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Installation
1. Insert the lock cylinder into the
cylinder housing in the flange
casting and turn the key to off
position. This action will extend the
lock cylinder retaining pin into the
flange.
2. With the key in the lock, cycle the
cylinder to insure correct operation
in all positions.
3. On fixed column units, replace the
steering wheel and trim pad.
4. Reconnect the battery cable.

13-04-09

REMOVE CLIPS TO RELEASE WIRE BALE

SPRING

WIRE BALE

RELEASE SPRING
AND CAP

SPRING

DRIVE GEAR

Removal
1. Disconnect the negative battery
terminal cable.
2. Remove the ignition lock cylinder.
3. Remove the lock cylinder spring
clips.
4. On column mounted automatic
transmission vehicles, place the gear
shift selector in P (Park) position.
5. Using a flat blade screwdriver insert
the blade into the recess in the drive
gear at the bottom of the lock
cylinder housing. Turn the drive
g e a r t h r e e n o t c h e s in a
counterclockwise direction. Remove
the snap ring, washer, and drive
gear. Note the position of the drive
gear to the rack teeth.
Installation
1. Install the drive gear into the base of
the lock cylinder housing in the
same position noted during removal.
Position is correct if the last drive
gear tooth and the last tooth on the
rack are meshed. Install the washer
and snap ring.
2. With the screwdriver blade, turn the
drive gear three notches clockwise.
Install the lock cylinder spring clips.
3. Install the lock cylinder and connect
the negative battery cable.
4. Check for correct operation.

REMOVE PIN WITH DRIFT

LOCKING LEVER
FLANGE ASSEMBLY
G1689-A

FIG. 8 Removing Wire Bale and Tilt Locking Lever

FLANGE ASSY.

ACTUATOR AND STEERING
WHEEL LOCK PIN (FIXED
COLUMN)

Removal
1. With the negative battery cable
disconnected, remove the steering
wheel trim pad and the steering
wheel.
2. Remove the three screws attaching
the turn signal switch. Disconnect
the quick coupler at the lower end of
the steering column. Remove the
turn signal lever. Lift the turn signal
switch over the steering shaft and
lay to one side.
3. Remove the ignition lock cylinder
and drive gear.
4. After the drive gear is removed,

TOOL
Tool T65P-3D739-A

TOOL
T70P-3D739-A
(SCREW ONLY)
G1691-A

FIG. 9 Removing Pivot Pin

remove the two nuts that hold the T
bolts (Fig. 11) in the base of the
flange casting and the snap ring
retainer on the steering shaft. Lift up
on theflangecasting to slide the rack

out of the housing in the flange
casting.
5. Remove the shroud(s) on the
steering column to expose the rod
attachment at the ignition switch.
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6. Remove the column attaching bolts
at the instrument panel to allow the
column to drop down. Disconnect
the rod between the actuator and
ignition switch and remove the
actuator.
7. The spring loaded steering wheel
lock pin is located in the actuator
and removal is accomplished by
removing the retaining clip at the
lower end of the pin. When pulling
the pin out of the casting, care
should be taken not to lose the
spring. A new clip must be used each
time a pin is removed.
Installation
1. If removed, replace the steering
wheel lock pin in the actuator
casting. Always use a new retaining
clip.
2. Connect the rod link to the ignition
switch.
3. Install the T bolts to the flange
casting with nuts on the first thread.
Slide the flange casting down on the
column while guiding the actuator
into the housing and starting the T
bolts. Tighten the T bolt nuts and
replace the snap ring on the steering
shaft.
4. Install the drive gear and ignition
lock cylinder.
5. Install the turn signal switch and the
turn signal lever.
6. Install the steering wheel and trim
pad.
7. Reconnect the battery cable.
8. Adjust the ignition switch (Group
33) and replace the column
attaching bolts and trim shrouds.
FLANGE CASTING AND/OR
SOCKET CASTING (FIXED
COLUMN)
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"C"-CLAMP

FLANGE;
ASSEMBLY
G1692-A

FIG. 10 Installing Flange Assembly Pivot Pins

PLASTIC COVER

TURN SIGNAL SWITCH

MOUNTING SCREWS
(3) REQUIRED

MOUNTING SCREW

KEY WARNING
BUZZER
TERMINAL
LOCK CYLINDER

Removal
1. Disconnect the negative battery
cable.
2. Remove the steering wheel trim pad
and steering wheel.
3. Remove the ignition lock cylinder.
4. Remove the drive gear.
5. Disconnect the turn signal switch at
the quick coupler on the lower
column and lift it over the shaft.
6. Remove the two nuts holding the T
bolts in the base of theflangecasting
(Fig. 11) and the snap ring retainer
on the steering shaft. The flange
casting can now be removed. The
locking rack will remain on the
column.
7. To remove the socket casting, rotate
the casting to expose the retaining
bolt and remove the bolt. Vehicles
with a remote gear shift selector dial
will require disconnecting the

G1832-B

FIG. 11 Fixed Column Mechanism

selector cable prior to removing the
socket casting.
Installation
1. Reinstall the socket casting and
tighten the bolt.
2. Install the T bolts to theflangewith
the nuts started. Install the flange
casting making sure the actuator is
properly located as the flange is
installed. Tighten the two nuts on
the T bolts and install the snap ring
to the steering shaft.
3. Install the turn signal switch.

Connect the wiring quick coupler.
4. Install the lock mechanism drive
gear and the ignition lock cylinder.
5. Install the steering wheel and trim
pad.
6. Remove the column trim shroud(s)
and the attaching bolts as required
to allow the column to drop down
and expose the ignition switch.
7. Adjust the ignition switch as
detailed in Group 33 of this manual.
8. Install the column attaching bolts
and the trim shroud.
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9. Connect the negative battery cable.
ACTUATOR, STEERING WHEEL
LOCK PIN AND FLANGE
CASTING (TILT COLUMN)

Removal
1. Disconnect the negative battery
cable.
2. Disconnect the steering shaft at the
flex coupling.
3. Remove the steering wheel trim pad,
steering wheel, and the turn signal
lever.
4. Remove the ignition lock cylinder
and drive gear using the appropriate
procedure (Fig. 7).
5. Remove the turn signal lever.
6. Remove the two screws on the turn
signal switch and the one screw on
the warning buzzer terminal. Lift
the switches off the steering shaft.
7. Remove the four phillip screws on
the cover casting and remove it. The
cover will have to be maneuvered
over the turn signal switch.
8. Remove the upper column trim
shroud(s) and remove the attaching
bolts holding the column to the
instrument panel. Allow the column
to drop down to expose the ignition
switch.
9. The lock actuator can be removed
by working the ignition rod to give
clearance for the actuator attaching
pin at the lower actuator.
10. Remove the steering wheel lock pin
by removing the retaining clip at the
bottom of the pin located in the
actuator casting. A new clip must be
used when replacing the pin.
11. Remove the three alien screws
located under the lower socket
casting. Do not reuse these screws.
12. Lift upward on the flange casting
assembly to start the shaft out of the
column. This will allow enough free
play to allow the ignition switch rod
to be removed at the ignition switch.
It may be necessary to rotate the
shaft to help the rod disengage.
13. Removal of the lower actuator,
which is the connection between the
upper actuator and the rod that
leads to the ignition switch, will
necessitate separating the upper and
lower flange castings. To separate
the flange castings, removal of the
pivot pins is necessary using either
tool T65P-3D739-A or tools T70P3D739-A and T67P-3D739-A(Fig.
9). Do not reuse the pins if they are
loose in the lower flange.
14. The lower or socket casting removal
is accomplished by rotating the
socket and shift tube to expose the
bolt on the socket casting. Removal
of this bolt through the hole in the

outer tube will allow the casting to
be lifted off the column.
Installation
1. Install the socket casting to the inner
column tube with one bolt.
2. Reassemble the innerflangecastings
and rack linkage.
3. Attach the ignition switch rod to the
ignition switch. Slide the inner
flange assembly down on the socket
casting and tighten the three alien
screw bolts securely. New screws
must be used to insure that the
epoxy cement on the threads will
provide a proper bond.
4. Attach the actuator casting to the
lower actuator from the ignition
switch rod.
5. Install the cover casting with four
phillips screws to the inner flange
assembly. The cover must be press
fitted on the pin located on the upper
flange (Fig. 10). The actuator
casting must be properly located in
the housing of the cover casting to
permit the casting to slide into place.
6. Install the steering shaft snap ring,
the turn signal switch and the turn
signal lever.
7. Install the drive gear and the lock
cylinder.
8. Adjust the ignition switch as
described in Group 33.
9. Install the upper steering column
attaching bolts and trim shroud(s).
10. Connect the negative battery cable.
STEERING WHEEL LOCKING
BUTTON
TORINO, MONTEGO WITH
STANDARD TRANSMISSION
(COLUMN MOUNTED)

Removal
1. Remove the steering wheel nut and
remove the steering wheel with Tool
T67L-36OO-A. Do not use a knockoff type steering wheel puller or
strike the end of the steering shaft
with a hammer. Striking the puller
or shaft will damage the bearing or
the collapsible column.
2. Remove the turn signal switch and
lift it over the steering shaft.
3. Remove the ignition switch lock
cylinder and drive gear as described
elsewhere in this Section.
4. Remove the two T-bolt nuts and the
snap ring on the steering column
shaft. Lift theflangecasting upward
to clear the socket casting.
5. From inside the flange casting,
remove the snap ring from the
locking button pivot shaft (Fig. 12).
6. Remove the lock button assembly
from the flange casting.
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Installation
1. Assemble the return spring to the
lock button pivot shaft.
2. Place the lock button assembly in
position with the pivot shaft through
the hole in the flange casting. Be
sure the spring is retained in the
lever and against the casting to
provide for the automatic return of
the lever.
3. Install a new snap ring retainer to
the pivot shaft.
4. Install the flange casting into
position with the socket casting and
tighten the T-bolt nuts.
5. Install the snap ring on the steering
shaft.
6. Install the ignition switch lock
cylinder and drive gear as described
elsewhere in this Section.
7. Install the turn signal switch and
steering wheel.
TORINO, MONTEGO WITH
STANDARD TRANSMISSION (FLOOR
MOUNTED), PINTO

Removal
1. Remove the steering wheel nut and
remove the steering wheel with Tool
T67L-3600-A. Do not use a knockoff type steering wheel puller or
strike the end of the steering shaft
with a hammer. Striking the puller
or shaft will damage the bearing or
the collapsible column.
2. Remove the upper column trim
shrouds.
3. Remove the three screws from the
plastic cover and push the cover
downward to expose the lock button
assembly.
4. Remove the turn signal switch
screws and lift the switch over the
steering shaft.
5. From inside the upper flange
casting, remove the snap ring
retainer holding the locking button
pivot shaft (Fig. 12).
6. Remove the lock button assembly
from the column being careful not to
lose the return spring attached to the
button arm.
Installation
1. Assemble the return spring to the
lock button pivot shaft.
2. Place the lock button assembly in
position with the pivot shaft through
the hole in the upper cover casting.
Be sure the spring is retained in the
lever and against the casting to
provide for the automatic return of
the lever.
3. Install a new snap ring retainer on
the end of the shaft. Push the snap
ring on over the tapered end of the
shaft to insure that the snap ring is
not over expanded.
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LOCK SPRING
3F532

COLUMN

G1929-A

FIG. 12 Locking Button Installation

4. Install the turn signal switch, the
plastic cover, the trim shrouds and
the steering wheel.
LOWER SHAFT BEARING
PINTO

Removal
1. Disconnect the negative battery
cable.
2. Remove the steering wheel as
d e s c r i b e d in t h e L o c k i n g
Mechanism Procedure.
3. Remove the turn indicator lever.
4. Remove the turn signal switch
attaching screws and lift the switch
over the end of the steering shaft.
Place it to one side.
5. Remove the snap ring from the top
of the steering shaft.
6. Disconnect the ignition switch, turn
signal and horn wire connectors.
7. Remove the four nuts attaching the
column to the brake support bracket
(Fig. 1).
8. Support the column assembly and
raise upward on the column while
tapping the steering shaft lightly
with a plastic hammer to free the
upper bearing from the steering
shaft.
9. After the upper bearing is removed,
continue to raise the column
assembly until it is free of the
steering shaft.
10. Remove the two screws holding the
lower bearing retainer assembly to
the end of the column tube and
remove the bearing assembly. The

lower bearing may now be snapped
out of the plastic retainer.
Installation
1. Install a new bearing assembly to the
lower end of the column tube.
2. Raise the column assembly over the
steering shaft and slide the assembly
down the shaft until the attaching
brackets can be raised over the studs
on the brake support bracket.
3. Install the four attaching nuts to the
studs holding the column attaching
brackets and torque to 8-20 ft-lb.
4. Position the upper bearing and
insulator on the steering shaft and
work it down as far as possible.
Place a piece of 3/4 inch ID pipe
over the end of the shaft and install
the steering wheel nut. Tighten the
nut until the bearing is seated in the
flange, then remove the nut and
pipe.
5. Install the bearing upper retaining
ring on the shaft and use the pipe
and nut to seat it.
6. Position the turn signal switch on
the flange and install the three
attaching screws.
7. Install the steering wheel and torque
the attaching nut to specification.
8. Connect the turn signal, ignition
switch and horn wire connectors.
9. Install the turn signal lever.
10. Connect the negative battery cable.
TORINO, MONTEGO, THUNDERBIRD,
CONTINENTAL MARK IV

Removal

1. Disconnect the negative battery
cable.
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2. Remove the two nuts holding the
flex coupling to the flange on the
input shaft of the steering gear.
3. Remove the screws from the retainer
plate and disengage the rubber boot
at the dash panel. Loosen the nut
and bolt assembly holding the ujoint and shaft assembly to the lower
shaft.
4. Slide the u-joint and shaft assembly
up sufficiently to disengage the flex
coupling toflangeon the input shaft.
Slide the assembly downward on the
lower shaft until it can be removed.
5. Remove the back up light switch
and set it to one side. This will
require removing the right hand
shake brace and wiring/vacuum
hose connections (if so equipped).
6. On automatic transmission vehicles,
remove the bearing retainer
attaching screws and remove the
bearing and retainer by sliding them
down on the shaft. On standard
transmission vehicles, the retainer
and back up light bracket must be
removed. Be careful not to lose the
spring immediately behind the back
up light bracket.
7. Remove the bearing and sleeve from
the retainer.
Installation
1. Install a new bearing and sleeve to
the retainer and slide the assembly
over the end of the lower steering
shaft.
2. Position the retainer and bearing
(and back up light bracket on
standard transmission vehicles) to
the end of the steering column outer
tube. Secure the attaching screws
using Loctite.
3. Install and adjust the back up light
switch (automatic transmission) as
described in Part 32-20.
4. Position the u-joint and shaft
assembly in place on the lower shaft
and against theflangeat the steering
gear.
5. Install the locking bolt and nut at
the lower shaft double flat position.
Secure the bolt (20-37 ft-lb).
6. Engage the rubber boot seal to the
dash panel opening. Locate and
secure with the attaching screws.
7. Install and secure the two nuts
attaching the flex coupling to the
flange on the gear shaft.
STEERING SHAFT A N D A N T I RATTLE CLIPS

Removal—Fixed Columns
1. Remove the steering wheel and
column as described elsewhere in
this Section.
2. Remove the turn signal lever and
turn signal switch attaching screws.
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STEERING COLUMNS MINI (EXTRUDED ABSORBER TYPE)

Lift the turn signal switch over the
steering shaft and remove.
3. Remove the upper bearing snap ring
and bearing as described elsewhere
in this Section.
4. Disconnect the u-joint and shaft
assembly from the lower shaft.
5. Raise the column tube assembly up
over the end of the steering shaft
taking care to retain the existing
length of the steering shaft.
6. Scribe a mark where the lower and
upper shaft sections form a joint
line.
7. Separate the lower and upper shaft
sections.
8. Remove the two existing steel antirattle clips.
Installation—Fixed Columns
1. Install two new steel anti-rattle clips
in the grooves on the upper shaft.
Both clips should be installed in the
same direction.
2. Lubricate the lower six inches of the
upper shaft with a liberal amount of
chassis lubricant.
3. Place the lower shaft section in a vise
being careful not to damage the
shaft. Install the upper shaft to the
scribe mark on the lower shaft.
4. Install the shaft assembly into the
column assembly and attach the
u-joint and shaft assembly to the
lower shaft.
5. Install the upper column bearing,
the turn signal switch and the
steering column.
6. Install the steering wheel.
Removal—Tilt Columns
1. Remove the steering wheel and
column as described elsewhere in
this Section.
2. Remove the turn signal lever and
turn signal switch as described
elsewhere in this Section.
3. Separate the u-joint and shaft
assembly from the lower shaft at the
double flat section.
4. Working from the underside of the
hub of the socket casting, remove

the three alien head screws, lock
washers and retainers.
5. Lift the tilt mechanism and the
steering shaft from the steering
column tube.
6. For complete removal of the steering
shaft, disassemble the tilt
mechanism as described elsewhere
in this Section and remove the shaft
from the tilt mechanism and upper
bearing.
7. To remove the steel anti-rattle clips,
scribe a mark where the lower and
upper shaft sections form a joint
line.
8. Separate the upper and lower shaft
sections and remove the two clips.
Installation—Tilt Columns
1. Apply a liberal amount of chassis
lubricant to the lower six inches of
the upper shaft.
2. Insert two new anti-rattle clips in the
grooves on the upper shaft.
3. Place the upper shaft in a vise and
tap the lower shaft onto the upper
shaft to the scribe mark.
4. If previously disassembled, assemble
the tilt mechanism.
5. Install the shaft and tilt head into
the column assembly.
6. Install the turn signal switch and
turn signal lever as described
elsewhere in this Section.
7. Install the u-joint and shaft
assembly to the lower shaft.
8. Install the steering column in the
vehicle as previously described.
9. Install the steering wheel.
FLEXIBLE COUPLING

lower trim shroud covering the
steering column front attaching
nuts.
4. Remove the four nuts attaching the
steering column at the instrument
panel.
5. Disengage the rubber boot at the
dash panel.
6. Pull the column toward the rear of
the vehicle sufficiently to disconnect
the flex coupling from the steering
gear input shaft. Be sure to protect
the convoluted boot over the flexible
portion of the lower shaft when
pulling the column rearward.
7. From under the hood remove the
remaining flex coupling retaining
bolt and the locking screw holding
the coupling to the steering shaft.
8. Remove the flex coupling.
Installation
1. Install the flex coupling to the D flat
on the lower end of the steering
shaft.
2. Install and secure the locking screw
and retaining bolt. Torque both to
specification.
3. Carefully move the column (to
protect the shaft boot) until the flex
coupling can be installed on the
steering gear input shaft.
4. Install the remaining flex coupling
boot and torque to specification.
5. Attach the lower column rubber bolt
and insure 360 degree engagement.
6. Inside the vehicle, raise the column
over the attaching bolts at the
instrument panel and secure the four
attaching nuts.
7. Install the lower trim shroud.
8. Connect the negative battery cable.

PINTO

Removal
1. Disconnect the negative battery
cable.
2. Remove the bolt retaining the flex
coupling to the steering gear input
shaft (Fig. 1).
3. From inside the car remove the

SPECIAL SERVICE TOOLS
Tool No.
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Description

T67L-3600-A

Steering Wheel Remover

T65P-3D739-A

Pivot Pin Remover

T70P-3D739-A

Pivot Pin Remover

T67P-3D 739-A

Pivot Pin Remover
CG1716-A

TORINO, MONTEGO, THUNDERBIRD,
CONTINENTAL MARK IV

This flex coupling isrivetedto the ujoint and shaft assembly. The assembly
must be removed and or replaced when
flexible coupling replacement is
necessary.
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STEERING LINKAGE

PART 13-20 Steering Linkage
This Information Applies to All Models Except Pinto
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Removal and Installation
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Removal and Installation
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DESCRIPTION
STEERING LINKAGE

The steering linkage (Figs. 1
through 6) consists of the Pitman arm,

the Pitman arm-to-idler arm (center
link), the idler arm and bracket
assembly and the spindle connecting

sleeve and end assemblies (tie rods). Do
not attempt to straighten bent linkage;
use new parts.

IDLER ARM AND BRACKET ASSEMBLY

CONNECTING ROD
ASSEMBLY "(OUTER)

VIEW W

VIEWX
G1904-A

FIG. 1

Manual or Power Steering Linkage—Torino, Montego, Thunderbird, Continental Mark IV

STEERING LINKAGE

13-20-02

13-20-02

IDLER ARM AND
BRACKET ASSEMBLY

2*

VIEWZ

VIEW U
G1613-B

FIG. 2 Non-lntergral Power Steering Linkage Maverick, Comet

CONNECTING ROD
END ASSEMBLY
(OUTER)

VIEW z

FIG. 3 Manual or Power Steering Linkage Cougar, Mustang

G 1853-A

STEERING LINKAGE
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13-20-03

IDLER ARM AND
'BRACKET ASSEMBLY
CONNECTING ROD
"\ / " E N D ASSEMBLY (INNER)

CONNECTING ROD
END ASSEMBLY (OUTER)

VIEWW

VIEWY

VIEW X

VIEWZ
G1614-C

FIG. 4

Manual or Power Steering Linkage—Ford, Mercury, Meteor

CONNECTING ROD
• END ASSEMBLY
(OUTER)
CONNECTING ROD
END ASSEMBLY (INNER)
IDLER ARM AND
BRACKET ASSEMBLY
STEERING CENTER LINK

VIEWX
C-167 3-A

FIG. 5 Manual Steering Linkage—Maverick, Comet
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STEERING LINKAGE

CONNECTING ROD END
ASSEMBLY (OUTER)

IDLER ARM AND
BRACKET ASSEMBLY

CONNECTING ROD
END ASSEMBLY (INNER)

STEERING
CENTER LINK

ADJUSTING
SLEEVE

/

VIEW Y
G1677-B

FIG. 6

Steering Linkage—Lincoln Continental

REMOVAL AND INSTALLATION

See Group 50 for hoisting instructions.
SPINDLE CONNECTING ROD
ASSEMBLY (INNER AND OUTER
ENDS)
MAVERICK, COMET, MUSTANG,
COUGAR

Removal and Installation
The spindle connecting rod ends,
which are threaded into the adjusting
sleeves, have non-adjustable, ball studs.
These parts cannot be greased or
serviced. A rod end assembly should be
replaced when excessive looseness at the
ball studs is noticed.
1. Remove the cotter pin and nut from
the worn rod end ball stud.
2. Disconnect the end from the spindle
arm or center link as shown in Figs.
2 and 3.
3. Loosen the connecting rod sleeve
clamp bolts, and count the number
of turns needed to remove the rod
end from the sleeve. Discard all rod
end parts that we re removed from
the sleeve. All new parts should be
used when a spindle connecting rod
end is replaced.
4. Thread a new rod end into the sleeve
the same number of turns as the ends
that were removed. Do not tighten
the sleeve clamp bolts at this time.'
5. Insert the stud in the part from
which the old one was removed, and
install the stud nut. Torque the nut

to specification and install the cotter
pin.
6. Check and, if necessary, adjust toe
(Part 14-01). Loosen the clamps
from the sleeve. Oil the sleeve,
clamps, bolts and nuts. Tighten the
clamp nut to specification after toe
is adjusted. The tie rod sleeve
clamps must be installed as shown in
Part 14-01 to prevent interference
with the side rail.
FORD, MERCURY, METEOR, TORINO,
MONTEGO, THUNDERBIRD, LINCOLN
CONTINENTAL, CONTINENTAL
MARK IV

Removal and Installation
1. Raise the front end and install safety
stands. Remove the cotter pin and
nut from the worn rod end ball stud
(Figs. 1, 4 and 6).
2. Loosen the connecting rod sleeve
clamp bolts, and remove the rod end
from the spindle arm center link
using the tool shown in Fig. 7.
30 Remove the end assembly from the
sleeve and count the number of turns
needed to remove it. Discard all end
assembly parts that were removed
from the sleeve All new parts should
be used when a spindle connecting
rod end is replaced.
4. Thread a new end into the sleeve the
same number of turns as the ends

that were removed. Do not tighten
the sleeve clamp bolts at this time.
5. Install the seal on the rod end ball
stud, insert the stud in the hbie from
which the old stud was removed,
and install the stud nut. Torque the
nut to specification and install the
cotter pin.
6. Check and, if necessary adjust toein. Loosen the clamps from the
sleeve. Oil the sleeve, clamps, bolts
and nuts and positinon clamp
openings over the slots in the sleeve.
T i g h t e n t h e c l a m p n u t s to
specification after toe is adjusted.
ADJUSTING SLEEVE
Removal and Installation

An adjusting sleeve should be

Tool-3290-C

G1O82-B

FIG. 7 Removing Ball Stud Typical
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replaced if it becomes worn or damaged
(Figs. 1 through 6). Do not attempt to
straighten the sleeve if damaged.
1. Remove the spindle connecting rod
end assemblies as described in the
previous sub-section.
2. Screw the spindle rod end assemblies
into the new sleeve the same number
of turns as the ends that were
removed. Do not tighten the clamp
bolts at this time.
3. Position the sleeve and end assembly
on the center link and the spindle
arm. Install the attaching nut,
torque it to specification, and install
the cotter pin.
- 4. Check and, if necessary, adjust toe
(Part 14-01). Loosen the clamps
from the sleeve. Oil the sleeve,
clamps, bolts and nuts. Tighten the
clamp nuts to specification after toe
is adjusted. The sleeve clamp must
be installed as shown in Part 14-01.
CENTER LINK

The center link connecting the
Pitman arm and the idler arm is
nonadjustable and is provided with
tapered holes to accommodate the ball
studs (Figs. 1 through 6). The link
should be replaced when damaged or
when worn at the ball studs.
Removal
1. Raise the vehicle on a hoist and
position safety stands.
2. Remove the cotter pins and nuts
that attach both inner connecting
rod ends to the center link (Figs. 1
through 6).
3. Disconnect the inner connecting rod
ends from the center link using Tool
3290-C (Fig. 7).
4. Remove the cotter pin and nut
attaching the idler arm to the center
link.
5. Remove the cotter pin and nut
attaching the Pitman arm to the
center link. Disconnect the Pitman
arm from the center link (use Tool
3290C) and remove the center link.
On vehicles equipped with the nonintegral power steering system,
remove the center link from the
control valve as detailed in Part 1340.

STEERING LINKAGE

Installation
1. Replace the rubber seals on the
spindle connecting rod ends, if
required.
2. Position the center link to the
Pitman arm and idler arm and
install the attaching nuts loosely.
Place the idler arm and the front
wheels in the straight ahead position
to insure keeping the steering wheel
aligned and to prevent bushing
damage after the attaching nuts have
been torqued. Torque the nuts to the
low end of the specification.
Continue to tighten each nut until
the slots in the nut align with the
hole in the stud. Then install a new
cotter pin.
3. Position the spindle connecting rod
ends to the center link and install the
attaching nuts. Torque the nuts to
the low end of the specification.
Continue to tighten each nut until
the slots in the nut align with the
hole in the stud. Then, install a new
cotter pin.
4. Remove the safety stands, lower the
vehicle, check and adjust toe to
specification (Part 14-01).
IDLER ARM AND BRACKET
ASSEMBLY

Removal
If the idler arm bushings are worn
the complete idler arm assembly must be
replaced.
1. Remove the cotter pin and nut
attaching the steering center link at
the idler arm (Figs. 1 through 6).
2. Remove the two bolts and nuts (plus
washers if so equipped) that attach
the idler arm and bracket assembly
to the frame.
Installation
1. Loosely assemble the center link to
the idler arm.
2. Secure the new idler arm and
bracket assembly to the frame with
the two attaching bolts and nuts
(plus washers if so equipped) as
shown in Figs. 1 through 6.
3. Place the idler arm and the front
wheels in the straight ahead position
to insure keeping the steering wheel
aligned and to prevent bushing
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damage after the attaching rut has
been torqued.
4. Install the nut and washer. Torque
the idler arm rod nut to specification
and install a new cotter pin.
PITMAN ARM
Removal
1. Remove the cotter pin from the
castellated nut that attaches the
steering center link to the Pitman
arm. Remove the castellated nut.
2. Disconnect the steering center link
from the Pitman arm with tool 3290C.
3. Remove the Pitman arm attaching
nut and lock washer.
4. Position the front wheels in the
straight ahead position. Remove the
Pitman arm with tool T64P-3590-F
(Fig. 8).
Installation
1. With the front wheels in the straight
ahead position, place the Pitman
arm on the sector shaft making sure
it is pointing forward.
2. Install the nut and lock washer.
Torque the nut to specification.
3. Secure the steering center link to the
Pitman arm with the castellated nut.
Torque the nut to specification and
install the cotter pin. Always tighten
the nut to the next castellation if
necessary to install the cotter pin.
WXiiToolT64P-3590

STEERING GEAR HOUSING

PITMAN ARM

FIG. 8 Removing Pitman Arm
Typical

G1663-A
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STEERING LINKAGE

SPECIFICATIONS

STEERING LINKAGE TORQUE LIMITS (FT LB)
Other

Description

Power Cylinder to Bracket
Power Cylinder to Bracket Lock Nut
Cylinder Mounting Bracket
to Underbody or Frame
Pitman Arm to Control Valve
Connecting Rod End (Outer) to Spindle Arm
Center Link to Idler Arm
Pitman Arm to Center Link
Connecting Rod End (Inner) to Center Link
Pitman Arm to Sector Shaft
Steering Gear to Side Rail or Frame
Idler Arm Bracket to Frame or Underbody

Side Hole
Bottom Hole

Connecting Rod Clamp to Adjusting Sleeve

Maverick

Car

Comet

Lines

18-24
3-5
30-40
35-43

35-47©
35-470
50-70®
35-47©
30-400
150-225
50-65
50-65

15-20

35-47®
50-70®
35-47®
35-47®
150-225
50-65
35-50
(30-40 Mustang,
Cougar)
15-20

^Torque to low limit of specification; then, tighten the nut to the nearest cotter pin slot and insert the cotter pin.
SPECIAL SERVICE TOOLS
Tool No.

Description

3290-C

Tie Rod Ball Ends and Control Valve Ball Stud
Remover
Steering Pitman Arm Remover

T64P-3590-F

CG1852-C

MANUAL STEERING GEAR—WORM AND RECIRULATING BALL

13-30-01

13-30-01

PART 13-30 Manual Steering G e a r Worm and Recirculating Ball
Does Not Apply to Lincoln Continental, Thunderbird, Continental Mark IV, Mercury, Meteor, Ford, Pinto
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DESCRIPTION

INPUT SHAFT

STEERING GEAR
SECTOR SHAFT ADJUSTMENT SCREW

LOCK NUT

The steering gear (Fig. 1) is of the
worm and recirculating ball type. The
sector shaft is straddle mounted between
a bushing located in the cover above the
gear and a roller bearing in the housing
below the gear.
The worm bearing preload is
controlled by the large adjusting nut
which is threaded into the housing. The
sector shaft mesh load is controlled by
an adjusting screw located in the
housing cover.
The steering linkage consists of the
Pitman arm, steering-arm-to-idler arm
rod, idler arm and the spindle
connecting rods (tie rods).
A steering gear identification tag is
provided under the middle coverto - housing attaching bolt.

IDENTIFICATION TAG

SECTOR SHAFT COVER

G 1625-A

FIG. 1 Manual Steering Gear

ADJUSTMENTS

W O R M AND SECTOR

The ball nut assembly and the sector
gear must be adjusted properly to
maintain minimum steering shaft end
play (a factor of preload adjustment)
and minimum backlash between sector
gear and ball nut. There are only two
possible adjustments within the
recirculating ball-type steering gear, and

these should be made in the following
order to avoid damage or gear failure.
1. Disconnect the Pitman arm from the
steering Pitman-to-idler arm rod.
2. Loosen the nut which locks the
sector adjusting screw (Fig. 2), and
turn the adjusting screw
counterclockwise.
3. Measure the worm bearing preload
by attaching an in-lb torque wrench

to the steering wheel nut (Fig. 3).
With the steering wheel off center,
read the pull required to rotate the
input shaft approximately 1 1/2
turns either side of center. If the
torque or preload is not within
specification, adjust as explained in
the next step.
4. Loosen the steering shaft bearing
adjuster lock nut, and tighten or
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5.
6.

7.

8.

9.

MANUAL STEERING GEAR—WORM AND RECIRULATING BALL

back off the bearing adjuster (Fig. 1)
to bring the preload within the
specified limits.
Tighten the steering shaft bearing
adjuster lock nut, and recheck the
preload.
Turn the steering wheel slowly to
either stop. Turn gently against the
stop to avoid possible damage to the
ball return guides. Then rotate the
wheel to center the ball nut. De pending on the vehicle, check the
specified number of turns in the
specification chart at the end of this
Part. Divide by two to determine the
center position.
Turn the sector adjusting screw
clockwise until the specified torque
necessary to rotate the worm past its
center (high spot) is reached (Fig. 1).
While holding the sector adjusting
screw, tighten the sector adjusting
screw locknut to specification, and
recheck the backlash adjustment.
Connect the Pitman arm to the
steering arm-to-idler arm rod.
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ADJUSTER LOCK NUT

SECTOR SHAFT
ADJUSTING SCREW

G 1627-A

FIG. 2 Steering Gear
Adjustments—Typical

G1704-A

FIG. 3 Checking Steering Gear
Preload—Typical

REMOVAL AND INSTALLATION
STEERING GEAR
Removal
1. Remove the bolt(s) that retains the
flex coupling to the steering shaft.
2. Remove the nut and lock washer
that secures the Pitman arm to the
sector shaft. Using Tool T64P-3590F (Fig. 4), remove the Pitman arm
from the sector shaft. Do not
hammer on the end of the puller as
this can damage the steering gear.
3. To obtain clearance on some models
equipped with standard
transmission, it may be necessary to
disconnect the clutch linkage. On
some 8-cylinder models, it may be
necessary to lower the exhaust
system.
4. Remove the steering gear-to-side rail
bolts and remove the gear.

[ T o o / - I l l l l l I STEERING GEAR HOUSING
T64P-359O-F\

[piTMAN ARM r--

-^^|G1663- A

Installation
1. Position the steering gear and flex
coupling in place; then, install and
torque the steering gear-to-side rail
bolts to specification (50-65 ft-lb).
2. If the clutch linkage has been
disconnected, reposition, install and
adjust it. If the exhaust system has
been lowered, reinstall it to its
proper position.
3. Position the Pitman arm and the
sector shaft and install the attaching
nut and lock washer. Torque the nut
to 150-225 ft-lb.
4. Install and connect the flex coupling
attaching nut(s) and torque it to
specification. See Steering Column
Installation, Parts 13-03 and 13-04.

FIG. 4 Removing Pitman Arm

DISASSEMBLY AND ASSEMBLY

STEERING GEAR
Disassembly
1. Rotate the steering shaft to the
center position.
2. After removing the sector adjusting
screw locknut and the housing cover
bolts (Fig. 5), remove the sector

shaft with the cover. Remove the
cover from the shaft by turning the
screw clockwise. Keep the shim with
the screw.
3. Loosen the worm bearing adjuster

nut, and remove the adjuster
assembly and the steering shaft
upper bearing (Fig. 6).

4. Carefully pull the steering shaft and
ball nut from the housing, and
remove the steering shaft lower
bearing. To avoid possible damage
to the ball return guides, keep the
ball nut from running down to either
end of the worm. Disassemble the
ball nut only if there is indication of
binding or tightness.

MANUAL STEERING GEAR—WORM AND RECIRULATING BALL
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GASKET-3581

HOUSING - 3548

LOCK

3V NUT

\

\
SHIM-3A657 COVER AND
I
BUSHING -3583
SECTOR SHAFT
ADJUSTING SCREW • 3577
BEARING - 3576
SEAL • 3591
G 1623-A

FIG. 5 Sector Shaft and Housing Disassembled

5. Remove the ball return guide clamp
and the ball return guides from the
ball nut. Keep the ball nut clamp
side up until ready to remove the
balls.
6. Turn the ball nut over, and rotate
the worm shaft from side to side
until all the balls have dropped out
of the nut into a clean pan. With the
balls removed, the ball nut will slide
off the worm.
7. Remove the upper bearing cup from
the bearing adjuster and the lower
cup from the housing. It may be
necessary to tap the housing or the
adjuster on a block of wood to jar the
bearing cups loose.
8. If the preliminary inspection shows
damage, press the sector shaft
bearing and the oil seal from the
housing (Fig. 7).
Assembly
1. If the sector shaft bearing and oil
seal have been removed, press a new
bearing into the housing and install
a new oil seal. Do not clean, wash or
soak seals in cleaning solvent (Fig.
6). Apply the recommended steering
gear lubricant to the bearing and
seals.
2. Install a bearing cup in the lower
end of the housing and in the
adjuster.
3. If the seal in the bearing adjuster was
removed, install a new seal.

4. Insert the ball guides into the holes
of the ball nut, tapping them lightly
with a wood handle of a screw driver
if necessary to seat them.
Insert one half of the balls into the
hole in the top of each ball guide. It
may be necessary to rotate the shaft
slightly one way, then in the
opposite direction to distribute the
balls in the circuit.
6. After the balls are installed, install
the ball guide clamp. Torque the
screws to specification. Check the
worm shaft to make sure that it
rotates freely.
7. Coat the threads of the steering shaft
bearing adjuster, the housing cover
bolts, and the sector adjusting screw
with a suitable oil-resistant sealing
compound. Do not apply sealer to
female threads and especially avoid
getting any sealer on the steering
shaft bearings.
8. Coat the worm bearings, sector shaft
bearings, and gear teeth with
steering gear lubricant.
9. Clamp the housing in a vise, with the
sector shaft axis horizontal, and
position the steering shaft lower
bearing in its cup.
10. Position the steering shaft and ball
nut assemblies in the housing.
11. Position the steering shaft upper
bearing on the top of the worm, and
install the steering shaft bearing
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adjuster and the adjuster nut and
bearing cup. Leave the nut loose.
12. Adjust the worm bearing preload,
using an in-lb torque wrench (Fig.
8). See the Specifications section for
the specified preload.
13. Position the sector adjusting screw
and adjuster shim, and check the
end clearance which should not
exceed 0.002 inch between the screw
head and the end of the sector shaft.
If clearance is greater than 0.002
inch, add enough shims to reduce
the end play to within the 0.002 inch
tolerance.

G 1622-A

FIG. 7 Removing Oil Seal and
Bearing

In • Ib Torque Wrench
ADJUSTER NUT

HOUSING- 3548
BEARING CUP - 3552
BALL NUT

LOCK NUT-3707
STEERING-HAFT-3524

BEARING CUP

\

SEAL-3738

9&Q
X.

BEARING-3571

FILLER PLUG-3556

jjj

•'/•*
|-«

GUIDE - 3523
BEARINGS - 3647

W ~ y ^ _ _ CLAMP -3544
1621-A

G 1624-A

FIG. 6 Steering Shaft and Related Parts Disassembled

FIG. 8 Checking Steering Shaft
Bearing Preload
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and install the sector shaft and
cover.
18. With the housing cover turned out
of the way fill the gear with the
specified amount of gear lubricant.
Push the housing cover and sector
shaft assemblies into place, and
install the two top housing cover

14. Start the sector shaft adjusting
screw into the housing cover.
15. Install a new gasket on the housing
cover.
16. Rotate the steering shaft until the
ball nut teeth are in position to mesh
with the sector gear, tilting the
housing so that the ball will tip
toward the housing cover opening.
17. Lubricate the sector shaft journal

bolts. Do not tighten the cover bolts
until it is certain that there is some

lash between ball nut and sector
gear teeth. Hold or push the cover
away from the ball nut, then torque
the bolts to specification.

19. After loosely installing the sector
shaft adjusting screw lock nut,
adjust the sector shaft mesh load.
See the Specifications section for the
specified mesh load; then, tighten
the adjusting screw lock nut.

SPECIFICATIONS
MANUAL STEERING GEAR SERVICE SPECIFICATIONS

MANUAL STEERING GEAR TORQUE LIMITS (FT-LB)

Torino, Montego,
Mustang, Cougar

Vehicle
Model
Gear Ratio
Turns (Lock to Lock) ©

SMA-T

SMA-F

24:

22:1

6-1/2

5-1/2
ESW-M1C87-A

Lube Type

.87+ .07

Lube Capacity (Lb.)
Warm Bearing Preload (In-Lb)

Maverick, Comet

0

30-40

Ball Return Guide Clamp Screw

18-42 (In-Lb)

|

Preload Adjuster Locknut

60-80

Meshload Adjusting Screw Locknut

32-40

Lubricam Fill Plug and Vent

3-9

42-70 (In-Lb)

©

9-10
Adjusting screw to bottom of sector shaft T
Slot clearance: .000-.002

SPECIAL SERVICE TOOLS
Tool No.

©

Maverick, Comet
17-25

Sector Shaft Cover Bolt

4-5

Total Center Meshload (In-Lb)
Adjustments (All Models)

Torino, Montego,
Mustang, Cougar

Description

Description

Gear only - not attached to Pitman arm.

©Torque required to rotate input shaft at approximately 1-1/2 turns either side of center
(gear out of vehicle or Pitman arm disconnected).
(3) Required to rotate input shaft and worm assembly past the center point.

T64P-3590-F

Steering Pitman Arm Remover

T62F-3576-A

Sector Shaft Bushing Remover
and Replacer

© Minimum of one thread must remain exposed when installed
CG1848-C
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PART 13-32 Manual Steering G e a r Rack and Pinion
Applies Only to Pinto
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COMPONENT INDEX
BELLOWSSEAL (EITHER SIDE)
Disassembly and Assembly

32-02

INPUT SHAFT SEAL
32-03

Disassembly and Assembly
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RACK SUPPORT YOKE, SPRING,
GASKET, SHIMS AND COVER
Disassembly and Assembly
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SPECIFICATIONS
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STEERING GEAR

PINION BEARING
32-02

Preload Adjustment
PINION SHAFT COVER, GASKET.SHIMS,
LOWER BEARING SHAFT AND SPACER
Disassembly and Assembly

COMPONENT INDEX

Description

32-01

Removal and Installation

32-02

SUPPORT YOKE TO RACK
32-03

Adjustment

32-02

DESCRIPTION

STEERING GEAR

The steering gear is of the rack and
pinion type (Fig. 1). The gear input shaft
is connected to the steering shaft by
means of a flexible cable. A pinion gear,
machined on the input shaft, engages
the rack and rotation of the input shaft
pinion causes the rack to move laterally.
A tie rod is attached at each end of
the rack joint. This allows the tie rods to
move with the action of the front
suspension. The gear is sealed at each
end with a rubber bellows. The steering
gear is filled with approximately 5 oz. of
lubricant D2AZ-19580-B at initial
assembly and checking or refilling is not
required unless fluid leakage is incurred
or repair is necessary.
Couplings attaching the tie rods are
retained on the rack and pinned and
cannot be disassembled in service.
Replacement of the inner tie rods, rack,
housing, or upper pinion bearing,
necessitates installation of a new
steering gear assembly.
It is important to remember that
when the front wheels of the vehicle
have been lifted off of the ground, not to
turn the steering wheel quickly or
forcefully from lock to lock. This could
cause a build-up of hydraulic pressure
within the gear, which could damage or
blow off the bellows.

GRIP IN THIS AREA
ONLY WHEN SETTING TOE.
DO NOT GRIP ON THREADS.
RUBBER
INSULATOR
SPINDLE ARM

PINION BEARING COVER

BELLOWS
INNER TIE ROD'

CONNECTING ROD END

G I959-A

FIG. 1 Steering Gear Installation-Pinto

With the front suspension and
linkage in good condition and with the
gear in proper adjustment, there should
be no more than 3/8 inch of free play
measured at the rim of the steering
wheel.
When turning the steering wheel
from one stop to the other in a
stationary vehicle, there should be no

knock produced by the steering gear. If
a knock is experienced, adjustment of
rack preload and pinion bearing preload
should be checked. A faint knock
produced by the steering gear while
driving on an extremely rough road is
acceptable, and in no way affects the
proper functioning of the gear.
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ADJUSTMENTS
The rack and pinion gear provides
two means of service adjustment. The
gear must be removed from the vehicle
to perform both adjustments.

SHIMS
SELECTED
SHIMS

SUPPORT YOKE TO RACK

1. Clean the exterior of the steering
gear thoroughly and place the gear
in a soft-jawed vise, with the yoke
cover up (use the mounting pads to
hold the gear).
2. Remove the yoke cover, gasket,
shims and yoke spring (Fig. 2).
3. Clean the cover and housing flange
areas thoroughly.
4. Reinstall the yoke and cover,
omitting the gasket, shims and the
spring.
5. Torque the cover bolts lightly, until
the cover just touches the yoke.
6. Measure the gap between the cover
and the housing flange. With the
gasket, add selected shims (3F518)
to give a combined pack thickness
.005 .006 inch greater than the
measured gap.
7. Remove the cover.
8. Assemble the gasket next to the
housing flange, then the selected
shims, spring and cover.
9. Add sealant ESW-M46-132-A
(Permatex No. 3) to cover bolt
threads and torque bolts to
specification.

G1826-A

G1827-A.

FIG. 2 Support Yoke Arrangement

FIG. 3 Pinion Bearing Cover and
Shim Arrangement

10. Check to see that gear operates
smoothly without binding or
slackness.

until the shim pack is flush with the
gasket. Check with a small
straightedge, using light pressure.
Assemble the shim pack in the
following order: Install the thinnest
of the selected shims first, then the
.093 inch shim and cover.
6. Add one .005 inch shim to pack in
order to preload bearings. The
thickest shim (.093 inch) should be
assembled next to the cover.
7. Add sealant ESW-M46-132-A
(Permatex No. 3) to the bolt threads
and install the cover. Torque the
pinion cover bolts to specification.
Torque the support yoke cover bolts
to specification.

PINION BEARING PRELOAD

1. Clean the exterior of the steering
gear thoroughly and place the gear
in a soft-jawed vise, with the pinion
cover up (use mounting pads to hold
gear).
2. Loosen the bolts of the yoke cover to
relieve spring pressure on the rack.
3. Remove the pinion cover and clean
the cover flange area thoroughly.
4. Remove the gasket and shims (Fig.
3).
5. Install a new gasket and fit shims

REMOVAL AND INSTALLATION
STEERING GEAR

Removal
1. Disconnect the negative battery
cable from the battery.
2. Leave the ignition key in the ON
position and raise the vehicle on a
hoist.
3. Remove the two tie rod end
retaining nuts and cotter pins.
Separate the studs from the spindle
arms using the ball joint separator
(Tool 3290-C).
4. Remove the one bolt retaining the

pinion shaft to the flexible coupling.
5. Remove the four bolts and two nuts
(right side only) retaining the
steering gear to the crossmember.
6. Turn the front wheels and remove
the steering gear assembly from the
left side of the vehicle.
Installation
1. Position the steering gear assembly
to the chassis and install the one bolt
retaining the pinion shaft to the
flexible coupling. Torque to
specification.
2. Install the four bolts and two nuts

3.

4.
5.
6.

(right side only) attaching the
steering gear to the crossmember.
Torque to specification.
Connect the tie rod ends to the
spindle arms and install the two
retaining nuts and cotter pins after
torquing to specification.
Lower the vehicle and turn the
ignition key to OFF position.
Connect the negative battery cable
to the battery.
Check the toe and reset if necessary.

DISASSEMBLY AND ASSEMBLY
All disassembly must be performed
with the gear removed from the vehicle.
Because the rack cannot be removed
from the housing, disassembly of the

gear is limited to the bellows, input shaft
seal, details of the support yoke, pinion,
lower bearing, spacer, gaskets, shims
and covers.

BELLOWS SEAL (EITHER SIDE)

Disassembly
1. Place the gear in a soft-jawed vise.
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Use the mounting pads to hold the
gear.
2. Loosen both clips that hold the ends
of the bellows and remove the
bellows.
3. Keep the gear body below the level
of the bellows to avoid spilling the
lubricant. Empty the lubricant into a
suitable container.
4. With the gear held in a vertical
position, traverse the rack from lock
to lock several times to expel the
remainder of the lubricant.
Assembly
1. Install the gear in a soft-jawed vise
with the end where the bellows is to
be installed in an upright position.
2. Traverse the rack so the upper rod is
fully extended.
3. Refill the gear lubricant by pouring
5 oz. of D2AZ-19580-B lubricant
under the bellows at the inner tie rod
joint into the gear housing. Traverse
the rack to distribute the lubricant.
Do not use more than the specified
amount of lubricant because
pressurization of the gear could
occur and cause the bellows to burst
or be blown loose.
4. Lubricate the tie rod in the area of
bellows contact with D2AZ-19580B lubricant.
5. Install the bellows clips and position
them so that the tightening screws
are in the same plane as the pinion
shaft. The screw ends should point
upward. If the clip screws are not
positioned in the manner described,
interference with components of the
vehicle could result when the gear is
installed. Do not neglect to reinstall
the screw end caps which are
necessary to prevent damage to the
bellows.

INPUT SHAFT SEAL
Disassembly and Assembly

1. Clean the input shaft and seal area
thoroughly, using care not to scratch
or damage the pinion shaft. Pry the
pinion seal from its bore and
discard.

2. Lubricate a new pinion seal with
C1AZ-1959O-B lubricant and install
the seal over the shaft.
3. Use a piece of tubing to engage the
outer flange of the seal, and press or
tap the seal into its bore until flange
is flush with the shoulder of the
bore. If the outer edge of the seal is
not engaged when assembling, the
seal will be damaged.

RACK SUPPORT YOKE, SPRING,
GASKET, SHIMS AND COVER

Disassembly
1. Clean the exterior of the gear
thoroughly and place the gear in a
softjawed vise, with the yoke cover
up.
2. Remove the yoke cover, shims,
gasket and yoke spring.
3. Discard the gasket.
Assembly
1. Clean the cover and cover flange
areas thoroughly.
2. Assemble the yoke and yoke spring.
3. Assemble a new gasket next to the
housing flange. If a need exists to
adjust the yoke to rack spring
tension or new shims are to be
installed, see the section in this Part
describing Support Yoke to Rack
Adjustments.
4. Assemble the shim pack and cover.
5. Add sealant ESW-M46-132-A
(Permatex No. 3) to the cover bolt
threads and torque the bolts to
specification.

PINION SHAFT COVER, GASKET,
SHIMS, LOWER BEARING, SHAFT
AND SPACER

Disassembly
1. Clean the exterior of the gear
thoroughly.
2. Place the gear in a soft-jawed vise.
3. Loosen the bolts of the rack support
cover to relieve the yoke spring
tension on the rack.
4. Move the rack to either lock and
note the relative position of the flat
on the input shaft. It is important
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that when subsequent assembly of
pinion shaft is made, that the flat be
aligned in this same position. If the
pinion is not assembled in the same
position, the steering wheel will not
be in the straight ahead position.
5. Remove the pinion cover, shims and
gasket. Discard the gasket.
6. Remove the pinion lower bearing
and the pinion shaft.
7. Remove the spacer.
8. Inspect the pinion shaft, seal,
bearing and rack teeth for damage
and replace parts as required.
Assembly
1. Clean the pinion shaft cover flange
thoroughly and clean the parts to be
assembled in a suitable solvent and
allow them to dry.
2. Lubricate the spacer, pinion shaft
and bearing with steering gear
lubricant D2AZ-1958O-B. Lubricate
the I.D. of the pinion seal with
chassis lubricant C1AZ-19590-B.
3. Place the gear in a soft-jawed vise
with the pinion shaft cover flange
up.
4. Assemble the spacer into position
against the bearing face.
5. With the rack moved to one lock,
assemble the pinion. The flat on the
shaft must be in the same relative
position that was noted before
disassembly.
6. Assemble the bearing, aligning the
shaft with the I.D. of the bearing by
rotating the shaft and applying side
pressure. Tap the bearing evenly
into its bore until it is recessed below
the shoulder of the bore.
If bearing preload needs to be
altered, or a new shim pack is to be
installed, see the section in this Part
describing the procedure for Bearing
Preload Adjustment.
7. Assemble the shim pack with the
thinnest shim or shims first and
follow with the .093 inch thick shim
next to the cover.
8. Install a new gasket.
9. Add sealant ESW-M46-132-A
(Permatex No. 3) to the bolt threads
and install the cover. Torque the
pinion cover bolts to specification.
10. Torque the support yoke cover bolts
to specification.

13-32-04

13-32-04

MANUAL STEERING GEAR—RACK AND PINION

SPECIFICATIONS

RACK AND PINION STEERING GEAR SPECIFICATIONS AND TORQUES
Type

Rack and Pinion

Type

Rack and Pinion

Gear Ratio

22.09 At straight ahead position and
18.34 at full turn

Bolt and Lockwasher. . .
Support Yoke Cover to Cover Housing

15-20 Ft-Lb

Number of Turns (Within Gear)

4.15

Lubricant Capacity

5 oz. approx. or .31 pts.

Bolt and Lockwasher. . .
Pinion Cover to Gear Housing

15-20 Ft-Lb

Steering Gear to Crossmember

50-65 Ft-Lb

7-15 In-Lb

Connecting Rod End to Spindle Arm

35-47 Ft-Lb

Weight (Dry)

14.5 Lbs. approx.

Connecting Rod End to Inner Tie Rod

35-50 Ft-Lb

Steering Gear Lubricant

D2AZ-19580-B

U-Clamp to Crossmember

35-50 Ft-Lb

Pinion Seal Lubricant

C1AZ-19590-B

Pinion Shaft to Flex Coupling Bolts

20-37 Ft-Lb

Bolt Thread Sealer

ESW-M46-132-A
(Permatex No. 3)

Effort Required to Sustain Input Shaft Rotation
(Gear Filled with Lubricant)

©

© Tighten to nearest cotter pin slot after torquing to spec.
CG1828-C
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PART 13-40 Non-Integral Power
Steering System—Ford
iApplies Only to
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COMPONENT INDEX
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POWER CYLINDER
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40-03
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Removal and Installation
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40-02
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40-03
40-01
40-06

SPECIFICATIONS

DESCRIPTION
NON-INTEGRAL POWER
STEERING SYSTEM

The Non-Integral Power Steering
System (Fig. 1) is a hydraulically
controlled linkage-type steering system
which includes an integral pump and
fluid reservoir, a control valve, a power
cylinder, the connecting fluid lines, and
the steering linkage. The hydraulic
pump and belt, driven from the engine
crankshaft, draws fluid from the
reservoir and providesfluidpressure for
the system. Within the pump itself is a
pressure relief valve which governs the
pressures within the steering system
according to the varying conditions of
operation. After fluid has passed from
the pump to the control valve and the
power cylinder, it returns to the
reservoir.

PUMP AND RESERVOIR

CONTROL VALVE

POWER CYLINDER

G 1651-A

FIG. 1 Non-Integral Power Steering System

ADJUSTMENTS
CONTROL VALVE CENTERING
SPRING

1. Raise the vehicle and remove 2
spring cap attaching screws and lock
washers and remove the spring cap.
2. Tighten the adjusting nut snug (90100 in-lbs); then, loosen the nut 1/4
turn. Make sure that the nut rotates

1/4 turn (90 degrees) on the threads
of the bolt. Do not tighten the
adjusting nut too tight.
3. Position the spring cap and a new
cap gasket to the valve housing.
Lubricate and install the two
attaching screws and washers.
Torque the screws to 72-100 in-lbs.

4. Lower the vehicle.
5. Start the engine and check the
turning effort with a spring scale.
With the spring scale attached to the
rim of the steering wheel, the effort
to turn the wheel in both directions
should not exceed 6.5 pounds.
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REMOVAL AND INSTALLATION
See G r o u p 50 for hoisting
instructions. For Removal and
Installation of the steering gear and
power steering pump, refer to Groups
13-30, Section 4 and 13-50, Section 4
respectively.

CONTROL VALVE

CONNECTING ROD STUD

CONTROL VALVE

Removal
1. Disconnect the 4 fluid line fittings at
the control valve, and drain the fluid
from the lines. Turn the front wheels
to the left and right several times to
force all the fluid from the system.
2. Loosen the clamping nut and bolt at
the right end of the sleeve.
3. Remove the roll pin from the
steering arm-to-idler arm rod
through the slot in the sleeve.
4. Remove the control valve ball stud
nut.
5. Using the tool shown in Fig. 2,
remove the ball stud from the sector
shaft arm.
6. After turning the front wheels fully
to the left, unthread the control
valve from the center link steering
armto-idler arm rod.
Tool-3290-C

FIG. 2 Removing Control Valve Ball
Stud

Installation
1. Thread the valve onto the center link
until about four threads are still
visible on the link.
2. Position the ball stud in the sector
shaft arm.
3. Measure the distance between the
center of the grease plug in the sleeve
and the center of the stud at the
inner end of the left spindle
connecting rod (Fig. 3). The
distance should be 5 7/8 inches. If
the distance is not correct,
disconnect the ball stud from the
sector shaft arm and turn the valve
on the center link to increase or
decrease the distance.

15. Keep the engine running, and check
toe. If either toe or steering wheel
position is not correct make all
necessary adjustments (Part 14-01)
at the spindle connecting rod
sleeves.
16. Check the effort to turn the wheels
in both directions. The effort should
be about equal in both directions.
POWER CYLINDER

Removal

LUBRICATION PLUG

G 1653-A

FIG. 3 Control Valve Installation
Measurements

4. When the correct distance is
obtained and the ball stud is
positioned in the sector shaft arm,
align the hole in the steering arm-toidler arm rod with the slot near the
end of the valve sleeve. Install the
roll pin in the rod hole to lock the
valve in position on the rod.
5. Torque the valve sleeve clamp bolt
to specification.
6. Install the nut on the ball stud, and
torque the nut to specification.
Install a new cotter pin.
7. Connect thefluidlines to the control
valve (Fig. 5), and tighten all fittings
securely. Do not over-tighten.
8. Fill the fluid reservoir with the
specified fluid to the cross hatched
area on the dip stick.
9. Start the engine and run it at idle
speed for about two minutes to
warm thefluidin the power steering
system.
10. Turn the steering wheel all the way
to the left and right several times,
and check the system forfluidleaks.
11. Increase the engine speed to about
1000 rpm, and turn the steering
wheel all the way to the left and
right several times.
12. Stop the engine, and check the
control valve and hose connections
for fluid leaks. Correct the cause of
any leaks.
13. Check the fluid level, and refill the
reservoir if necessary.
14. With the engine running check the
position of the steering wheel when
the front wheels are in the
straight ahead position. Do not make
any adjustments until toe is
checked.

1. Disconnect the two fluid lines
from the power cylinder and allow
them to drain into a container.
2. Remove the pal nut, attaching nut,
washer and the insulator from the
end of the power cylinder rod.
3. Remove the cotter pin and
castellated nut that secures the
power cylinder stud to the center
link.
4. Disconnect the power cylinder stud
from the center link as shown in Fig.
4.
5. Remove the insulator sleeve and
washer from the end of the power
cylinder rod.
6. Inspect the tube fittings and the
seats in the power cylinder for nicks,
burrs or damage. Replace the seats
in the cylinder or the tubes as
required.
Installation
1. Install the washer, sleeve and the
insulator on the end of the power
cylinder rod.
2. Extend the rod as far as possible.
Insert the rod in the bracket on the
frame and compress the rod as
necessary to insert the stud in the
center link. Secure the stud with a
castellated nut and a cotter pin.
3. Secure the power cylinder rod with
an insulator, washer, nut and a pal
n u t . T o r q u e t h e n u t s to
specification.
4. Connect each of the two fluid lines
to its respective port in the cylinder.
5. Fill the reservoir to the correct level
with the engine idling.
6. Turn the steering wheel to each end
of its travel several times to cycle the
system. Stop the engine.
7. Check the fluid level and fill as
necessary. Install the dipstick and
cap.
8. Start the engine and check for leaks.

NON-INTEGRAL POWER STEERING SYSTEM
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4. Remove the drain pan and lower the
vehicle.
5. Fill the power steering pump
reservoir with fluid to the proper
level (Part 13-01).
6. Start the engine and turn the
steering wheel to each end of its
travel several times to cycle the
system. Then, check for leaks.
7. Stop the engine and again check the
power steering fluid level. Add fluid
as required.

TENTER LINK

POWER CYLINDER

Tool-

T64P-3590-F

3.

4.
5.

G 1654-A

6.
FIG. 4 Disconnecting Power Cylinder
Stud

CONTROL VALVE TO POWER
STEERING CYLINDER HOSE

Removal and Installation
1. Raise the vehicle on a hoist and
place a drain pan under the power
cylinder.
2. Disconnect the hose from the power
cylinder and allow the fluid to drain
from the hose. Then, disconnect the
hose from the control valve.
3. Connect the unmarked end of the
shorter tube (9 7/16 inJong) to valve
port C (Fig. 5). Hold the tube so that
the bend parallels the surface of
valve shown in Fig. 2 and tighten the
nut. Connect the opposite end to the
lower port in the cylinder. Hold the
hose body securely while tightening
the nut to prevent twisting the tube.
Connect the other tube (9 5/8 in.
long) to port A, making sure that
tube is parallel with the other tube.
PLANE OF TUBE BEND IN
3A717 HOSE TO BE PARALLEL
WITH THIS SURFACE ON VALVE.

CLEARANCE BETWEEN
COUPLING TO BE 1/161/8 INCH IN THIS AREA.

G1503-B

FIG. 5 Power Steering Hose
Installation

POWER STEERING PUMP TO
CONTROL VALVE HOSE

7.
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return fitting. Torque the hose
clamp.
Torque the pump outlet fitting to
specification. Then, connect the
pressure hose to the outlet fitting
and t o r q u e t h e f i t t i n g to
specification.
Raise the vehicle and connect the
pressure and return lines to the
control valve but do not tighten.
Install the clamp to retain the hose
tubes to the control valve and then
finish tightening the tube nuts.
Lower the vehicle and fill the power
steering pump reservoir with fluid,
D2AZ-19580-A,to the proper level
(Part 13-01).
Start the engine and turn the
steering wheel to each end of its
travel several times to cycle the
system. Then, check for fluid leaks.
Stop the engine and again check the
power steering fluid level (Part
1301). Add fluid as required.

Removal
1. Remove the fluid from the pump
reservoir with a suction gun.
2. Raise the vehicle on a hoist.
3. Remove the clamp retaining the
hose tubes to the control valve.
4. Disconnect the fluid return and
pressure hoses from the control
valve and allow the fluid to drain
into a pan.
5. Lower the vehicle and disconnect
the fluid return hose from the
reservoir.
6. Disconnect the fluid pressure hose
from the pump outlet fitting.
7. Remove the bolts and clips attaching
the hoses, insulator, and the
retainers and remove the hoses, the
insulator and the retainer as an
assembly from the vehicle.
8. Remove the pressure and return
hoses from the retainer and
insulator.

Removal
1. Clamp the power cylinder in a vise,
and remove the snap ring from the
end of the cylinder. Be careful not to
distort or crack the cylinder in the
vise.
2. Pull the piston rod out all the way to
remove the scraper, bushing, and
seals. If the seals cannot be removed
in this manner, remove them from
the cylinder with a sharp pick. Take
care, when using a pick, not to
damage the shaft or seal seat.

Installation
1. Install the pressure and return hoses
in the insulator and retainer. Paint
stripe on pressure hose must be
aligned with slot in insulator. Paint
or tape band on return hose must be
centered in insulator. Position the
assembly to the original locating
points and install the attaching bolt.
2. Place a hose clamp on the fluid
return hose and install the hose on
the power steering pump reservoir

Installation
When replacing the power cylinder
seals, install all of the parts supplied in
the repair kit for the cylinder being
repaired.
1. Coat the new seals with lubricant
COAZ-19553-A and place the parts
(Fig. 12) on the piston rod which has
been coated with the same grease.
2. Push the rod in all the way, and
install the parts in the cylinder with
a deep socket slightly smaller than
the cylinder opening (Fig. 13).

8.

POWER CYLINDER SEAL

DISASSEMBLY AND ASSEMBLY
CONTROL VALVE

Disassembly
1. Wipe allfluidand loose dirt from the
outside of the control valve.
2. Remove the centering spring cap
from the valve housing (Fig. 6).

When holding the control valve for
disassembly, use a soft-jawed vise,
and clamp the valve only around the
sleeve flange to prevent damage to
the housing, spool, or sleeve.

3. Remove the nut from the end of the
valve spool bolt. Remove the

washers, spacer, centering spring,
adapter, and bushing from the bolt
and the valve housing.
4. Remove the two bolts that hold the
valve housing and the sleeve
together, and separate the housing
and body gasket from the sleeve.
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FIG. 6 Control Valve Disassembled— Typical

5. Remove the plug from the valve
sleeve.
6. Push the valve spool out of the
centering spring end of the valve
housing, and remove the seal from
the spool.
7. Remove the spacer, bushing, and
seal from the sleeve end of the valve
housing.
8. At this point the stop pin will fall out
of the travel regulator.
9. Turn the travel regulator stop
counterclockwise in the valve sleeve
to remove the stop from the sleeve.
10. Remove the valve spool bolt, spacer,
and rubber washer from the travel
regulator stop.
11. Remove the rubber boot and clamp
from the valve sleeve.
12. Slide the bumper, spring, and ball
stud seat out of the valve sleeve, and
remove the ball stud socket from the
sleeve.
13. After removing the return port hose
seat, remove the return port relief
valve.
14. After removing the spring plug and
O-ring, remove the reaction limiting
valve (Fig. 7).
TUBE SEAT REPLACEMENT

If a hose seat is worn or damaged, it
should be replaced.

1. Insert a tapered drift into the seat
opening and rock the drift by hand
until the seat loosens and comes out.
2. Place a new hose seat in the port and
push it in by finger pressure making
sure the seat is centered.
3. Install the hose fitting in the seat and
tighten to specification to press the
seat into place.
Assembly
Before assembling the control valve,
coat all parts except the seals with
Automatic Transmission Fluid. Coat
the seals with lubricant COAZ19553-A.
1. Install the reaction limiting washers,
the valve, the springs, and the plugs.

2. Install the return port relief valve
and the hose seat.
3. Insert one of the ball stud seats (flat
end first) into the ball stud socket.
4. Place the socket in the control valve
sleeve so that the threaded end of the
ball stud can be pulled out through
the slot in the sleeve (Fig. 8).
5. Place the other ball stud seat, and
spring, and the bumper (Fig. 6) in
the socket, and install and securely
tighten the travel regulator stop.
6. Loosen the stop just enough to align
the nearest hole in the stop with the
slot in the ball stud socket, and
install the stop pin in the ball stud

CONTROL
VALVE SLEEVE
BALL STUD SEAT'
BALL
BALL STUD SOCKET'
G 1657-A

FIG. 7 Removing Reaction Valve
Plug

G 1658-A

FIG. 8 Installing Ball Socket, Seal
and Bracket
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socket, travel regulator stop, and
valve spool bolt.
7. Install the rubber boot, clamp, and
the plug on the control valve sleeve
Make sure that the lubrication plug
is turned on tightly and does not
bind on the ball stud socket.
8. Insert the valve spool in the valve
housing. Rotate the spool while
inserting it in the housing (Fig. 9).
9. Move the spool toward the centering
spring end of the housing, and place
the small seal, bushing and spacer in
the sleeve end of the housing.
10. Press the valve spool against the
inner lip of the seal and, at the same
time, guide the lip of the seal over
the spool with a small screwdri ver.
Do not nick or scratch the seal or
the spool during installation.
11. Place the sleeve end of the housing
on a flat surface so that the seal,
bushing, and spacer are at the
bottom end and push down the valve
spool until it stops.
12. Carefully install the spool seal and
bushing in the centering spring end
of the housing. Press the seal against
the end of the spool, guiding the seal
over the spool with a small
screwdriver. Do not nick or scratch
the seal or the spool during installation.
13. Pick up the housing, and slide the
spool back and forth in the housing
to check for free movement.
14. Install the body gasket and the valve
sleeve on the housing so that the ball
stud is on the opposite side of the
housing as the ports for the two
power cylinder lines. Install the two
bolts in the sleeve, and torque them
to specifications.
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FIG. 10 Adjusting Centering Spring

G 1662-A

FIG. 13 Installing Power Cylinder
Seals

PUSH FORWARD TO CHECK
VALVE SPOOL M O V E M E N T

G 1660-A

FIG. 11 Inspecting Valve Spool
Movement

15. Place the adapter on the centering
spring end of the housing, and install
the bushing, washers, spacers, and
centering spring on the valve spool
bolt.
16. Compress the centering spring, and
install the nut on the bolt. Tighten
the nut snug (90-100 in-lbs); then
loosen it not more than 1/4 turn
(Fig. 10). Make sure that the nut

turns (90 degrees) on the threads of
bolt. Excessive tightening of the nut
may break the stop pin at the travel
regulator stop.
17. Move the ball stud back and forth in
the sleeve slot to check the spool for
free movement. Apply COAZ-I9553A (silicone) grease at the sealing
areas.
18. Lubricate the two cap attaching
bolts. Install the centering spring
cap and cap gasket on the valve
housing, and torque the two cap
bolts to specification.
19. Install the nut on the ball stud so
that the valve can be positioned in a
vise as shown in Fig. 11. Then push
forward on the cap end of the valve
to check the valve spool for free
movement.
20. Turn the valve around in the vise,
and push forward on the sleeve end
to c h e c k t h e spool for free
movement.
3 A 764

VALVE HOUSING

~ S N A P RING
G 1659-A

FIG. 9 Inserting Valve Spool
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SPECIFICATIONS
POWER ASSIST STEERING GEAR SPECIFICATIONS
Vehicle

POWER ASSIST STEERING GEAR TORQUE LIMITS (FT-LB)
Maverick, Comet

Description

Maverick, Comet

Model

SMA-B

Sector Shaft Cover Bolts

17-25

Gear Ratio

16:1

Mesh Load Adjusting Screw Lock Nut

32-40

Turns of Strg. Gr. (Lock to Lock)

0

4

Lube Type

C3AZ-19578-A

Lube Capacity (Lb)

.87 ± .07

Ball Return Guide Clamp Screw

18-42 (In-Lb)

Preload Adjuster Lock Nut

60-80

Lubricant Fill Plug and Vent

3-9 0

Worm Bearing Preload (In-Lb) (2)

2-6

Valve-to-Cylinder Hose

Total Center Meshload (In-Lb) (3)

4-10

Pressure Hose-to-Valve

14-18

Return Hose-to-Valve

21-30

Pressure Hose-to-lnsulator Assy. (8-Cyl. Only)

14-18

Adjustment
Minimum Meshload Over
Preload (In-Lb)

Adjusting Screw to bottom of sector
shaft slot clearance: .000-.002"

14-18

Hose Clamps

1-2

2
0 Minimum of one thread must remain exposed when installed.

0 Gear only - not attached to Pitman Arm.
©Torque required to rotate input shaft at approximately 1-1/2 turns
either side of center (gear out of vehicle or Pitman arm disconnected).
0

Required to rotate input shaft and worm assembly past the center
high point.

SPECIAL SERVICE TOOLS
Tool No.

Description

3290-C

Tie Rod Ball Ends and Control Valve Ball Stud Remover

T64P-3590-F

Steering Pitman Arm Remover
CG1849-C
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PART 13-41 Integral Power Steering Gear—Ford
Applies Only to Ford, Mercury, Meteor, Montego, Torino, Lincoln Continental,
Thunderbird, Continental Mark IV
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DESCRIPTION
-INPUT SHAFT

STEERING GEAR
This integral power steering unit
(Fig. 1) is a torsion-bar type of hydraulic
assisted system. The system furnishes
power to reduce the amount of turning
effort required at the steering wheel. It
also reduces road shock and vibrations.
The torsion bar power steering unit
includes a worm and one-piece rack
piston, which is meshed to the gear teeth
on the steering sector shaft. The unit
also includes a hydraulic valve, valve
actuator, input shaft and torsion bar
assembly which are mounted on the end
of the worm shaft and operated by the
twisting action of the torsion bar.
The torsion-bar type of power
steering gear is designed with the one
piece rack-piston, worm and sector shaft
in one housing and the valve spool in an
attaching housing (Fig. 1). t h i s makes
possible internal fluid passages between
the valve and cylinder, thus eliminating
all external lines and hoses, except the
pressure and return hoses between the
pump and gear assembly.
The power cylinder is an integral
part of the gear housing. The piston is
double acting, in that fluid pressure may
be applied to either side of the piston.
A selective metal shim, located in
the valve housing of the gear is for the
purpose of tailoring steering gear efforts.
If efforts are not within specifications
they can be changed by increasing or
decreasing shim thickness as follows:
Efforts heavy to the left-Increase
shim thickness.
Efforts light to the left-Decrease
shim thickness.

OUTLET PORT

INLET PORT
CONTROL VALVE HOUSING

SECTOR SHAFT COVER
SECTOR SHAFT ADJUSTMENT SCREW

LOCK NUT
IDENTIFICATION TAG

SECTOR SHAFT

G1545-A

FIG. 1 Ford Integral Power Steering Gear
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A change of one shim size will
increase or decrease steering efforts
approximately 2 in-lbs.
As an example, the effort readings
on a vehicle might be 17 in-lb to the left
and 10 in-lb to the right: a difference of
7 in-lb. As stated previously, increasing
one shim size will change the efforts 2
in-lb in each direction. Therefore, by
changing to one size larger shim, the
new gear efforts would be 15 in-lb left
and 12 in-lb right. A two sizes larger

shim would provide 13 in-lb left and 14
in-lb right. Either shim change would
bring the gear within the 4 in-lb
maximum allowable difference.
Ideally, the efforts should be exactly
the same in each direction but this is not
always possible. JtJ^jretter thoughJQ
i have the effort slightly heavier to the
i right rather than to the left. In this
\ ^example, increasing the shim two sizes
\would be the more satisfactory
^^djustment.

13-41-02

Shims are available in the following
thicknesses and are notched on the
outside diameter for identification:
O.OO57-O.OO63 inch 0 notch
0.0077-0.0083 inch 1 notch
0.0097-0.0103 inch 2 notches
0.0117-0.0123 inch 3 notches
0.0137-0.0143 inch 4 notches
A service identification tag is affixed
to the gear assembly. It is located under
the lower cover-to-housing bolt.

ADJUSTMENTS
MESH LOAD
INPUT SHAFT

During the vehicle breaking-in
period, it is probable that some of the
factory adjustments will change. These
changes in adjustment do not
necessarily affect the satisfactory
operation of the steering gear assembly,
and therefore ordinarily do not require
readjustment unless there is excessive
lash or other malfunctioning.

SECTOR SHAFT
ADJUSTMENT SCREW

ADJUSTMENT IN VEHICLE

The only adjustment which can be
performed is the total over center
position load, to eliminate excessive lash
between the sector and rack teeth.
1. Disconnect the Pitman arm from the
sector shaft.
2. Disconnect the fluid return line at
the reservoir, at the same time cap
the reservoir return line pipe.
3. Place the end of the return line in a
clean container and cycle the
steering wheel in both directions as
required, to discharge the fluid from
the gear.
4. Turn the stering wheel to 45 degrees
from the left stop.
5. Using an in-lb torque wrench on the
steering wheel nut, determine the
torque required to rotate the shaft
slowly through an approximately 1/
8 turn from the 45 degree position.
6. Turn the steering gear back to
center, then determine the torque
required to rotate the shaft back and
forth across the center position.
Loosen the adjuster nut, and turn
the adjuster screw (Fig. 2) until the
reading is 11-12 in-lb greater than
the torque 45 degrees from the stop.
Tighten the lock nut while holding
the screw in place.
7. Recheck the readings and replace
the Pitman arm and the steering
wheel hub cover.

G1547-A

FIG. 2 Adjusting Mesh Load

8. Connect the fluid return line to the
reservoir and fill the reservoir with
specified lubricant to the proper
level. Do not pry against the
reservoir to obtain proper belt load
as it can be deformed and cause a
leak.
9. Recheck the belt tension. When the
tension has been correctly adjusted,
tighten the bolts and the nut to 3040 ft-lbs torque.
VALVE SPOOL CENTERING

CHECK

'1. Install a 0-2000 psi pressure gauge
Tool T56L-33610-D in the pressure
line between the power steering
pump outlet port and the integral
steering gear inlet port.
2. Make sure that the valve on the
gauge is in the fully open position.
3. Check the fluid level in the reservoir
and fill it to proper level with the
specified
fluid.
L

1

Start the engine and cycle the
steering wheel from stop-to-stop, to
bring the steering lubricant up to
normal operating temperature. Stop
the engine and recheck the reservoir.
Add fluid if necessary.
With the engine running at
approximately 1000 rpm and the
steering wheel centered, attach an
in-lb torque wrench to the steering
wheel retaining nut. Apply sufficient
torque to the torque wrench in each
direction, either side of center, to get
a gauge reading of 250 psi.
6. The torque reading should be the
same in both directions when 250 psi
is reached. If the difference between
the readings exceeds 4 in-lbs, the
steering gear must be removed and
the valve centering shim removed
from the valve housing and a thicker
or thinner shim installed. Two shims
may be used but the combined
thickness of the selected shims must
not exceed .018 inch. The piston
must travel all the way to the stop
without restriction or increase in
worm turning effort. If two shims
must be used to center the spool
valve and a r e s t r i c t i o n or
interference condition is experienced
when turning the piston to its stop
on the valve housing, the shaft and
control assembly must be replaced.
/ I f the steering effort is heavy to the
i\ left, the shim thickness should be
[/ increased. Shim thickness should be
I decreased if the steering effort is
\ light to the left.
The out of vehicle procedure for
valve centering check is the same as for
the vehicle except the torque and
simultaneous pressure reading must be
made at the right and left stops instead
of either side of center.
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REMOVAL AND INSTALLATION
STEERING GEAR
Removal

When performing any service
operations on power steering systems
which necessitate hose disconnecting,
make certain the hoses are tagged prior
to removal. It is important that the
hoses are reconnected to their correct
ports to preclude damage to the system.
1. Disconnect the pressure and the
return lines from the steering gear.
Plug the lines and the ports in the
gear to prevent entry of dirt.
2. Remove the two bolts that secure
the flex coupling to the steering gear
and to the column steering shaft
assembly.
3. Raise the vehicle and remove the
sector shaft attaching nut.
4. Remove the Pitman arm from the
sector shaft with Tool T64P-3590-F.
Remove the tool from the Pitman
arm. Do not damage the seals.
5. If working on a vehicle equipped
with a standard transmission,
remove the clutch release lever
retracting spring to provide
clearance for removing the steering
gear.
6. Support the steering gear then
remove the three steering gear
attaching bolts.
7. After removing the clamp bolt
securing the flex coupling to the
steering gear, work the steering gear
free of the flex coupling and remove
it from the vehicle.
8. If the flex coupling stayed on the
input shaft, lift it off the shaft at this
time.
Installation
1. Slide the flex coupling into place on
the steering shaft assembly. Turn the
steering wheel so that the spokes are
in the horizontal position.
2. Center the steering gear input shaft.
3. Slide the steering gear input shaft
into theflexcoupling and into place
on the frame side rail. Install the
three attaching bolts and torque
them to specification.
4. Make sure that the wheels are in the
straight ahead position, then install
the Pitman arm on the sector shaft.
Install and tighten the sector shaft
and install and tighten the attaching
bolts to specification.
5. Move theflexcoupling into place on
the input and steering column shaft
and install and tighten the attaching
bolts to specification.
6. Connect and tighten the fluid
pressure and the return line to the
steering gear.

7. Remove the coil wire. Fill the power
steering pump reservoir and, while
engaging the starter, cycle the
steering wheel to distribute the fluid.
Check the fluid level and add as
required. Install the coil wire, start
the engine and cycle the steering
wheel. Check for fluid leaks.
VALVE CENTERING SHIM

Removal and Installation
1. Hold the steering gear over a drain
pan in an inverted position and cycle
the input shaft several times to drain
the remainingfluid1from the gear.
2. Mount the gear in a soft-jawed vise.
3. Turn the input shaft to either stop
then, turn it back approximately 1
3/4 turns to center the gear.
4. Remove the two sector shaft cover
attaching screws, the brake line
bracket and the identification tag.
5. Tap the lower end of the sector shaft
with a soft-faced hammer to loosen
it, then lift the cover and shaft from
the housing as an assembly. Discard
the O-ring.
6. Remove the four valve housing
attaching bolts. Lift the valve
housing from the steering gear
housing while holding the piston to
prevent it from rotating off the
worm shaft.
7. Remove the valve housing and the
lube passage O-rings and discard
them.

8. Place the valve housing, worm and
piston assembly in the bench
mounted holding fixture Tool
T57L-5OO-A with the piston on the
top.
9. Rotate the piston upward (back of!)
3 1/2 turns.
10. Insert Tool T66P-3553-C (with the
arm facing away from the piston)
into a bolt hole in the valve housing.
Rotate the arm into position under
the piston (Fig. 3).
11. Loosen the Allen head race nut set
screw from the valve housing.
12. Using Tool T66P-3553-B, loosen the
worm bearing race nut.
13. Lift the piston-worm assembly from
the valve housing. During removal
hold the piston to prevent it from
spinning off at the shaft.
14. Change the power steering valve
centering shim.
15. Install the piston-worm assembly
into the valve housing. Hold the
piston worm to prevent it from
spinning off of the shaft.
16. Install the worm bearing race nut
and torque to specification using
Tool T66P-3553-B (Fig. 4).
17. Install the race nut set screw (Allen
head) through the valve housing.
18. Rotate the piston upward (back of!)
1/2 turn and remove Tool
T66P-3553-C.
19. Remove the valve housing, worm,
and piston assembly from the
holding fixture.

Tool T66P-3553-C

FIG. 3 Removing Worm Bearing Race Nut
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20. Position a new lube passage O-ring in
the counterbore of the gear housing.
21. Apply vaseline to the teflon seal on
the piston.
22. Place a new O-ring on the valve
housing.
23. Slide the piston and valve into the
gear housing being careful not to
damage the teflon seal.
24. Align the lube passage in the valve
housing with the one in the gear
housing, and install but do not
tighten the attaching bolts.
25. Rotate the ball nut so that the teeth
are in the same place as the sector
teeth. Tighten the four valve housing
attaching bolts to specification.
26. Position the sector shaft cover Oring in the steering gear housing.
Turn the input shaft as required to
center the piston.
27. Apply vaseline to the sector shaft
journal; then, position the sector
shaft and cover assembly in the gear
housing. Install the brake line
bracket, steering gear identification
tag and the two sector shaft cover
attaching studs.
28. Position an in-lb torque wrench on
the gear input shaft and adjust the
meshload to approximately 4 in-lbs.
Then, torque the sector shaft cover
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Tool T66P-3553-C

Tool T66P-3553-B

G1700-A

FIG. 4 Installing Worm Bearing Race Nut

attaching studs to specification at
the end of this Part.
29. After the cover attaching bolts have

been tightened to specification,
adjust the meshload to specification
with an in-lb torque wrench.

DISASSEMBLY AND ASSEMBLY
In most cases, complete disassembly
of the power steering gear will not be
necessary. It is suggested that only those
a s s e m b l i e s t h a t are f a u l t y be
disassembled. Disassembly and
reassembly of the unit and the
subassemblies must be made on a clean
workbench. As in repairing any
hydraulically operated unit, cleanliness
is of utmost importance. Therefore, the
bench, tools, and parts must be kept
clean at all times. Thoroughly clean the
exterior of the unit with a suitable
solvent and, when necessary, drain as
much of the hydraulic oil as possible.
Handle all parts very carefully to avoid
nicks, burrs, scratches and dirt, which
could make the parts unfit for use. Do
not clean, wash or soak seals in cleaning
solvent.
STEERING GEAR
Disassembly
1. Hold the steering gear over a drain
pan in an inverted position and cycle
the input shaft several times to drain
the remaining fluid from the gear.
2. Mount the gear in a soft-jawed vise.

3. Remove the lock nut from the
adjusting screw.
4. Turn the input shaft to either stop
then, turn it back approximately 1
3/4 turns to center the gear.
5. Remove the two sector shaft cover
attaching studs, the brake line
bracket and the identification tag.
6. Tap the lower end of the sector shaft
with a soft-hammer to loosen it, then
lift the cover and shaft from the
housing as an assembly. Discard the
O-ring.
7. Turn the sector shaft cover
counterclockwise off the adjuster
screw.
8. Remove the four valve housing
attaching bolts. Lift the valve
housing from the steering gear
housing while holding the piston to
prevent it from rotating off the
worm shaft. Remove the valve
housing and the control valve
gasket. Discard the gasket.
9. Stand the valve body and piston on
end with the piston end down.
Rotate the input shaft
counterclockwise out of the piston

allowing the ball bearings to drop
into the piston.
10. Place a cloth over the open end of
the piston and turn it upside down to
remove the balls.
11. Remove the two screws that attach
the ball guide clamp (Fig. 5) to the
ball nut and remove the clamp and
the guides.
12. Install the valve body assembly in
the holding fixture (do not clamp in
a vise) and loosen the race nut screw
(Allen head) from the valve housing
and remove the worm bearing race
nut as shown in Fig. 3.
13. Carefully slide the input shaft, worm
and valve assembly out of the valve
h o u s i n g . D u e to t h e c l o s e
diametrical clearance between the
spool and housing, the slightest
cocking of the spool may cause it to
jam in the housing.
14. Remove the shim from the valve
housing bore.
Assembly
Do not clean, wash, or soak seals in
cleaning solvent.
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VALVE HOUSING

CENTERING SHIM

RACE NUT SET SCREV/

'BALL GUIDES
G1666-B

FIG. 5 Ball Nut and Valve Housing Disassembled

1. Mount the valve housing in the
holding fixture with the flanged end
up.
2. Place the required thickness valve
spool centering shim (Fig. 5) in the
housing.
3. Carefully install the worm and valve
in the housing.
4. Install the race nut in the housing
and torque it to specification at the
end of this Part.
5. Install the race nut set screw (Allen
head) through the valve housing and
torque to specification at the end of
this Part.
6. Place the piston on the bench with
the ball guide holes facing up. Insert
the worm shaft into the piston so
that the first groove is in alignment
with the hole nearest to the center of
the piston (Fig. 6).
7. Place the ball guide in the piston.
Place the 27 to 29 balls, depending
on the piston design, in the ball
guide (Fig. 6) turning the worm in a
clockwise direction as viewed from
the input end of the shaft. If all of
the balls have not been fed into the
guide upon reaching the right stop,
r o t a t e the input shaft in one
direction and then in the other while
installing the balls. After the balls
have been installed, do not rotate the
input shaft or the piston more than

FIRST GROOVE OF WORM SHOULD BE IN
ALIGNMENT WITH THIS HOLE
G1554- A

FIG. 6 Assembling Piston on Worm Shaft

3 1/2 turns off the right stop to
prevent the balls from falling out of
the circuit.
Secure the guides in the ball nut with
the clamp (Fig. 6).
9. Apply vaseline to the teflon seal on
the piston.
10 Place a new control valve gasket on
the valve housing.
11. Slide the piston and valve into the
gear housing being careful not to
damage the teflon seal.

12. Align the lube passage in the valve
housing with the one in the gear
housing, and install but do not
tighten the attaching bolts.
13. Rotate the ball nut so that the teeth
are in the same plane as the sector
teeth. Tighten the four valve housing
attaching bolts to specifications.
14. Position the sector shaft cover Oring in the steering gear housing.
Turn the input shaft as required to
center the piston.
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1

Press Ram

Tool-T65P-3576-

LOWER SEAL
SNAP RING

SPACER WASHER

G1550-A

FIG. 10 Installing Sector Shaft
Outer Seal

FIG. 7 Steering Gear Housing Disassembled
15. Apply vaseline to the sector shaft
journal then position the sector shaft
and cover assembly in the gear
housing. Install the brake line
bracket, the steering identification
tag and two sector shaft cover
attaching bolts. Torque the bolts to
specifications.
16. Attach an in-lb torque wrench to the
input shaft. Adjust the mesh load to
specifications as shown in Fig. 7.

4.
5.

STEERING GEAR HOUSING
Disassembly and Assembly
1. Remove the snap ring and the spacer
washer (Fig. 7) from the lower end
of the steering gear housing.
2. Remove the lower seal from the
housing as shown in Fig. 8. Lift the
spacer washer from the housing.
3. Remove the upper seal in the same
manner as the lower seal. Some

6.

7.

housings require only one seal and
one spacer.
Dip both sector shaft seals in gear
lubricant.
Apply lubricant to the sector shaft
seal bore of the housing and position
the sector shaft inner seal into the
housing with the lip facing inward.
Press the seal into place with the tool
shown in Fig. 9. Place a spacer
washer (0.090 inch) on top of the
seal and apply more lubricant to the
housing bore.
Place the outer seal in the housing
with the lip facing inward and press
it into place as shown in Fig. 10.
Then, place a 0.090 inch spacer
washer on top of the seal.
Position the snap ring in the
housing. Press the snap ring into the
housing to properly locate the seals
and engage the snap ring in the
groove.

SHORT END
AWAY
FROM SEAL

':
m

* •

Press Ram

Tool - T59L - 700 - 8

Tool T57L-500 - A

G1551-A

FIG. 8 Removing Upper and Lower
Seals

G1375-A

J

G1374-A

FIG. 9 Installing Sector Shaft Inner
Seal

VALVE HOUSING
Disassembly and Assembly
1. Remove the dust seal (Fig. 11) from
the rear of the valve housing with
Tools T59L-1OO-B and T58L-1O1-A
and discard the seal.
2. Remove the snap ring from the valve
housing.
3. Turn the fixture to place the valve
housing in an inverted position.
4. Insert special tool in the valve body
assembly opposite the seal end and
gently tap the bearing and seal out of
the housing as shown in Fig. 12.
Discard the seal. Caution must be
exercised when inserting and
removing the tool to prevent damage
to the valve bore in the housing.
5. Remove the fluid inlet and outlet
tube seats with an EZ-out if they are
damaged.
6. Coat the fluid inlet and outlet tube
seats with vaseline and position
them in the housing. Install and
tighten the tube nuts to press the
seats to the proper location.
7. Coat the bearing and seal surface of
the housing with a film of vaseline.
8. Position the bearing in the valve
housing. Seat the bearing in the
valve housing with the tool shown in
Fig. 13. Make sure that the bearing
is free to rotate.
9. D i p t h e new oil seal in gear
lubricant; then, place it in the
housing with the metal side of the
seal facing outward. Drive the seal
into the housing until the outer edge
of seal does not quite clear the snap
ring groove (Fig. 14).
10. Place the snap ring in the housing;
then, drive on the ring with the tool
shown in Fig. 14 until the snap ring
seats in its groove to properly locate
the seal.
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5.

6.
7.

iiiiii

8.

iiiiii
FIG. 11 Valve Housing Disassembled

11. Place the dust seal in the housing
with the dished side (rubber side)
facing out. Drive the dust seal into
place with the tool shown in Fig. 14.
The seal must be located behind the
undercut in the input shaft when it
is installed.
WORM AND VALVE
Disassembly and Assembly
1. Remove the snap ring and actuator
spring from the end of the actuator.

2. Slide the control valve spool (Fig. 5)
off the actuator.
3. Install the valve spool evenly and
slowly with a slight oscillating
motion into the flanged end of valve
housing with the valve identification
groove between the valve spool lands
outward, checking for freedom of
valve movement within the housing
working area. The valve spool
should enter the housing bore freely
and fall by its own weight.
4. If the valve spool is not free, check

Press Ram

ToolT65P-3524-A7

13-41-07

for burrs at the outward edges of the
working lands in the housing and
remove with a hard stone.
Check the valve for burrs and if
burrs are found, stone the valve in a
radial direction only. Check for
freedom of the valve again.
Remove the valve spool from the
housing.
Slide the spool onto the actuator
making sure that the groove in the
spool annulus is toward the worm.
Install the actuator spring and the
snap ring to retain the spool. The
actuator spring convex side (color
coded) must be toward the snap
ring. The beveled ID of the snap ring
must be assembled away from the
spool.

PISTON AND BALL NUT

Disassembly and Assembly
1. Remove the teflon ring and the Oring (Fig. 5) from the piston and ball
nut.
2. Dip a new O-ring in gear lubricant
and install it on the piston and ball
nut.
3. Install a new teflon ring on the
piston and ball nut being careful not
to stretch it any more than
necessary.

Press Ram

T65P-3524-A7

ToolT57L-500-A
G1364-A

FIG. 12 Removing Bearing and Oil
Seal

G1363-A

FIG. 13 Installing Valve Housing
Bearing

G1362-A

FIG. 14 Installing Oil Seal in Valve
Housing
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SPECIFICATIONS
FORD INTEGRAL POWER STEERING GEAR SPECIFICATIONS

FORD INTEGRAL POWER STEERING GEAR TORQUE LIMITS (FT-LBS)

Description

Description

Type

Sector Shaft Cover Bolts

55-70

Mesh Load Adjusting Screw Lock Nut

35-45

Ball Return Guide Clamp Screw

42-70 In-Lb

Valve Housing to Gear Housing Screw

35-45

Recirc. Ball Torsion Bar

Ratio

17:1

Torque

Turns of Steering Wheel (Lock to Lock-Linkage
Disconnected)

4

Race Retaining Nut

Fluid Capacity (Included in Pump Reservoir Fill)

1.6 Pints (Approx.)

Set Screw-Race Nut

20-25 In-Lb

Fluid Specification

D2AZ-19582-A

Piston End Cap

70-110

Pressure Hose to Gear

16-25
25-34

Worm Bearing Preload

2-8 In-Lb

Return Hose to Gear

Total Meshload Over Mechanical Center

17 In-Lb (Max.)

Hose Clamps

Total Meshload Over Worm Bearing Preload

9-13 In-Lb

©

CD

1-2

Specified Torque - Because the length of the tool required to torque the nut will affect the
observed torque reading on the torque wrench, the torque reading should be computed using
the length of the torque wrench and the nominal specified torque as follows:
Torque (using tool = Length of Torque Wrench x 60 Ft-Lb
• T66P-3553-B) Length of Torque Wrench + 5.5 Inches
Example: With 13 inch torque wrench
13 In. x60 Ft-Lb = 13x60 Ft-Lb = 0.703 x 60 = 42 Ft-Lb
13 In.+ 5.5 In.
18.5

SPECIAL SERVICE TOOLS
Tool No.

Description

Tool No.

Description

T56L-33610-D
T64P-3590-F
T57L-500-A
T66P-3553-C
T66P-3553-B

Pressure Testing Gauge Assembly
Steering Pitman Arm Remover
Bench Mounted Holding Fixture
Spacer
Spanner Wrench

T59L-100-B
T58L-101-A
T65P-3524-A1, A2, A3
T65P-3576-B

Slide Hammer-Short
Puller Attachment
Bearing Remover and Installer
Sector Shaft Seal Installer
CG1843-C
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PART 13-42 Integral Power Steering G e a r Saginaw
Applies Only to Mustang and Cougar
COMPONENT INDEX
ADJUSTER PLUG
Disassembly and Assembly
MESH LOAD ADJUSTMENT
RACK-PISTON
Disassembly and Assembly
SPECIFICATIONS
STEERING GEAR
Assembly
Description

Page

COMPONENT INDEX

Page

STEERING G E A R - C o n t .
42-06

Disassembly

42-03

42-02

Removal and Installation

42-03

STEERING GEAR HOUSING
42-08
42-10

Disassembly and Assembly

42-05

STUB SHAFT AND ROTARY VALVE
42-04
42-01

ASSEMBLY
Disassembly and Assembly

42-07

DESCRIPTION
STEERING GEAR

The Rotary Valve Safety power
steering gear operates entirely on
displacing fluid to provide hydraulic
fluid pressure assists only when turning.
As the entire gear assembly is always
full of fluid, all internal components of
the gear are immersed in fluid making
periodic lubrication unnecessary. In
addition, this fluid acts as a cushion to
absorb road shocks that may be

transmitted to the driver. All fluid
passages are internal except the pressure
and return hoses between the gear and
pump.
The rotary valve provides a smooth
transmission through the driving range
of steering wheel effort. A torsion bar
transmits the road feel to the driver.
Response of the steering gear to effort
applied to the steering wheel has been
greatly increased.
The rack-piston nut is one piece and

is geared to the sector shaft. Lash
between the sector shaft and rack-piston
nut is maintained by an adjusting screw
which is retained in the end of the shaft
gear (Fig. 1).
Two types of steering gears are
released: the conventional or constant
ratio gear and a new gear with variable
ratio. The variable ratio gear has a new
rack and sector tooth configuration
which will provide a ratio from 16:1 on
center to 13:1 at either lock.
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WORM
ADJUSTER PLUG

TORSION BAR

STUB SHAFT

SEAL

N E E D L E BEARINGS
T E F L O N RING

TEFLON SEALS

SECTOR SHAFT

G 1650-B

FIG. 1 Power Steering Gear—Sectional View

ADJUSTMENTS
During the breaking in period of the
vehicle, it is probable that some of the
factory adjustments will change. These
changes in adjustment do not
necessarily affect the satisfactory
operation of the steering gear assembly
and ordinarily do not require readjustment unless there is excessive lash
or other malfunctioning. The only
adjustment that should be performed in
the vehicle is the total over center
position load (mesh load) to eliminate
excessive lash between the sector shaft
and rack teeth.
MESH LOAD

1. Disconnect the Pitman arm from the

2.
3.

4.

5.

sector shaft and remove the steering
wheel hub.
Disconnect the fluid return line at
the reservoir; at the same time cap
the reservoir return line pipe.
Place the end of the return line in a
clean container and cycle the
steering wheel in both directions as
required, to discharge the fluid from
the gear.
Turn the gear 1/2 turn off center
(either direction). Using a 24 in-lb
torque wrench on the steering wheel
nut, determine the torque required
to rotate the shaft slowly through a
20 degree arc.
Turn the gear back to center and
repeating the method of reading

torque as in Step 4, above, loosen the
adjuster lock nut, turn the screw
inward with a 7/32-inch Allen
wrench until the reading is equal to
6 in-lbs in excess of Step 4 above,
and retighten the lock nut while
holding the screw in place.
Recheck the readings and replace
the Pitman arm and the steering
wheel hub.
7. Connect the fluid return line to the
reservoir and fill the reservoir with
D2AZ-19582-A fluid to the proper
level.
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REMOVAL AND INSTALLATION
STEERING GEAR

Removal
1. Disconnect the pressure and the
return line from the steering gear.
Plug the lines and the ports in the
gear to prevent entry of dirt.
2. Remove the two bolts that secure
theflexcoupling to the steering gear
and to the column.
3. Raise the vehicle and remove the
Pitman arm attaching nut and lock
washer.
4. Remove the Pitman arm from the
sector shaft with Tool T64P-3590-F.
Remove the tool from the Pitman
arm. When pulling the Pitman arm
from the shaft, do not hammer on
the end of the puller as damage may
occur to the gear and/or cover.
5. If working on a vehicle equipped
with a standard transmission,
remove the clutch release lever
retracting spring to provide
clearance for removing the steering
gear.

6. Support the steering gear; then,
remove the three steering gear
attaching bolts.
7. Work the steering gear free of the
flex coupling and remove it from the
vehicle.
8. If the flex coupling stayed on the
input shaft, lift it off the shaft at this
time.
Installation
1. Slide the flex coupling into place on
the steering shaft. Turn the steering
wheel so that the spokes are in the
horizontal position.
2. Center the steering gear input shaft.
3. Slide the steering gear input shaft
into theflexcoupling and into place
on the frame side rail. Install the
three attaching bolts and torque
them to specification.
4. Make sure that the wheels are in the
straight-ahead position, then install
the Pitman arm on the sector shaft.
Install and tighten the sector shaft
attaching nut to specification.
5. Move theflexcoupling into place on

the input shaft and steering column
shaft and install and tighten the
attaching bolts to specification.
6. Connect and tighten the fluid
pressure and the return line to the
steering gear.
7. Disconnect the coil wire to prevent
the engine from starting. Fill the
pump reservoir with D2AZ-19582A fluid. Crank the engine with the
starter and continue adding fluid
until the level remains constant.
R o t a t e t h e s t e e r i n g wheel
approximately 30 degrees each side
of center while continuing to crank
the engine. Recheck the fluid level
and fill as required. Reconnect the
coil wire. Start the engine and allow
it to run for several minutes. Rotate
the steering wheel from stop to stop.
Shut off the engine and recheck the
fluid level. Add fluid as required.
This procedure is necessary to
prevent aeration of the fluid.

DISASSEMBLY AND ASSEMBLY
Disassembly and reassembly of the
unit and the subassemblies must be
made on a clean workbench. As in
repairing any hydraulically operated
unit, cleanliness is of utmost
importance. Therefore, the bench, tools,
and parts must be kept clean at all times.
Thoroughly clean the exterior of the
gear with a suitable solvent and, when
necessary, drain as much of the
hydraulicfluidfrom the gear as possible.
Do not clean, wash or soak seals in
cleaning solvent.

LOCK NUT

RETURN PORT
INLET PORT
SECTOR SHAFT
ADJUSTMENT SCREW

TORSION BAR

4f™IDENTIFICATION
TAG
STUB SHAFT

COVER

ADJUSTER PLUG

STEERING GEAR

Disassembly
1. Mount the steering gear in a vise
(Fig. 2).
2. Rotate the end plug retaining ring to
place one end of the ring opposite
the hole in the housing.
3. Working through the hole in the
housing (Fig. 3), unseat the retaining
ring; then> work it out of the groove
with a screwdriver.
4. Rotate the input shaft in a
counterclockwise direction using a
3/4 inch, 12-point socket wrench to
force the end plug out of the
housing. Do not rotate the shaft any
more than necessary to remove the

HOUSING

SECTOR SHAFT
G 1649-A

FIG. 2 Steering Gear—Exterior View
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RETAINING >
RING
f

i

END PLUG

G 1648-A

FIG. 3 Removing End Plug Retaining
Ring

plug. Further rotation will allow the
balls to fall from their circuit and
allow the rack-piston to become
disengaged from the sector shaft.
Remove the O-ring from the housing
and discard it.
5. Rotate the input shaft 1/2 turn in a
clockwise direction to draw the
piston inward.
6. Turn the end plug (Fig. 4)
counterclockwise out of the piston
with a 1/2-inch drive extension.

13-42-04

Assembly
1. Secure the steering gear housing in a
vise.
2. Lubricate the worm shaft, lower
thrust bearing, and races with
steering gear fluid; then, position the
thrust bearing and races on the
worm.
Align the valve body drive pin on the
worm, with the narrow pin slot in the
valve body. Be sure O-ring seal between
the valve body and the worm head is
installed. Lubricate the teflon ring and
lower cap O-ring with petrolatum.
3. Position the valve assembly and the
worm shaft in the housing as a unit
(Fig. 7). Do not push against the
stub shaft as this could cause the
stub shaft and cap to pull out of the
valve body, allowing the spool seal
to slip into valve body fluid grooves.
Install the valve assembly by
pushing on the outer diameter of the
valve body housing with the finger
tips. Be sure that the teflon rings are
not binding inside the housing. The
valve assembly is correctly seated
when the fluid return hole in the
gear housing is fully visible.
4. Place the tool shown in Fig. 8 over
the end of the stub shaft.
5. Lubricate a new adjuster plugO-ring
with petrolatum and install it in the
adjuster plug groove.

7. Remove the lock nut from the sector
shaft adjustment screw. Discard the
nut.
8. Remove the four cover attaching
screws. Rotate the sector shaft
adjustment screw with an Allen
wrench until the cover is free of the
housing. Remove the cover and the
O-ring. Discard the O-ring.
9. Turn the input shaft as required to
center the sector shaft teeth in the
housing.
10. Tap the end of the sector shaft with
a soft-faced hammer to free it from
the housing.
11. Remove the adjuster plug lock nut.
12. Remove the adjuster plug with
spanner wrench T65P-3A537-A
(Fig. 5).
13. Insert the tool shown in Fig. 6 into
the end of the rack-piston until it
contacts the worm shaft. Rotate the
stub shaft in a counterclockwise
direction until the worm is free of
the rack-piston. Withdraw the rackpiston from the housing^making sure
that the tool is held all the way in the
piston to prevent dropping the balls.
Do not disassemble the rack-piston
at this time.
14. Pull the stub shaft and valve
assembly from the housing.
15. Lift the worm, lower thrust bearing
and the races from the housing.

3812

NUT
COVER 3580
O-RING SEAL 87076-S
ADJUSTER

O-RING SPOOL
DAMPER SFAI

SECTOR SHAFT 3575

| INLET PORT SEAT
CHECK VALVE
RETURN PORT
SEAT
SPRING

CLAMP 3544

STUB SHAFT
ASSEMBLY

FLEXIBLE
COUPLING

O-RING (3]
O-RING SEAL

BALL RETURN
GUIDE 3D727

BEARING LOCK
NUT 3707

BALLS 3647
RACK PISTON 3524

HOUSING
3548
O-RING 87144-S
OIL SEALS

GROUND STRAP
RETAINING RING
DUST SEAL
OIL SEAL
ADJUSTER PLUG
O-RING SEAL
THRUST BEARING
SPACER
BEARING RETAINER

TEFLON RING 3805
RACK-PISTON END PLUG
O-RING

3D53

°

HOUSING END PLUG 3A745
RETAINING RING 3A746
G 1647-C

FIG. 4 Steering Gear Disassembled

6. Install the adjuster plug over the end
of the stub shaft and tighten it just
enough to be sure all parts are
properly seated. Remove Tool
T65P-3A537-B.
7. Install the adjuster plug locknut
loosely on the plug.
8. Tighten the adjuster plug with
wrench T65P-3A537-A while
rotating the input shaft. As soon as
additional drag is noted, back the
adjuster plug off 1/8 turn. Measure
the input shaft drag with an in-lb
torque wrench.
9. Tighten the adjuster plug (Fig. 9) to
obtain a 1-3 in-lb preload in excess of
the drag that was measured
previously. Tighten the adjuster
plug lock nut and recheck the thrust
bearing preload. Total preload must
not exceed 8 in-lbs.
10. Install Tool T65P-38O5-A in the
steering gear housing. Position the
rack-piston as shown in Fig. 10. Be
sure that Tool T65P-3D517-A is
contacting the worm shaft. Push the

SPANNER WRENCH

Tool - T65P-3A5
!G 1646-A

FIG. 5 Removing Adjuster Plug
\

RACK PISTON

Tool - T 6SP-3D517
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*

J G 1645-A

FIG. 6 Removing Rack Piston

rack-piston inward until it contacts
the worm shaft while keeping
pressure applied to Tool T65P3D517-A. Turn the stub shaft
clockwise until the middle rack
groove in the rack-piston is aligned
with the center of sector shaft roller
bearing. Remove the tool from the
housing.
11. Lubricate a newOring with D2AZ19582-A and position it in the sector
shaft cover.
12. Thread the sector shaft cover on the
adjusting screw until it bottoms,then
back it off 1 1/2 turns.
13. Install the sector shaft so that the
center gear tooth meshes with the
center groove in the rack-piston. Be
sure that the covero-ring is in place
before pushing the cover down on
the housing.
14. Install the cover screws and lock
washers. Tighten to 30-35 ft-lbs.
15. Install a new adjuster lock nut
halfway on the adjuster screw.
16. Install the end plug in the
rack-piston.Tighten the plug to 50100 ft-lbs torque.
17. Lubricate a new housing end plugO
ring and install it in the housing.
18. Place the end plug in the gear
housing and seat it against theO-ring
seal. It may be necessary to tap the
end plug lightly with a soft-faced
mallet to seat it properly.
19. Snap the retainer ring in place with
the fingers. Tap lightly on the the ring
to be sure the ring is bottomed
securely in the housing.
20. Turn the input shaft to the full left
or right position then turn it back
approximately 1 3/4 turns to center
the worm.
21. Place an in-lb torque wrench on the
input shaft as shown in Fig. 11.
22. With the gear on center and the
sector shaft adjuster backed off,
measure the total drag. With the
gear on center, adjust the sector
shaft thrust screw so that preload is
4-8 in-lbs in excess of total preload
and drag. Readings are to be made

DRIVE PIN

FIG. 7 Installing Valve and Worm Shaft in Housing

Tool - T65P-3A537-B
STUB SHAFT

Vfc. \
fi§| J H \

ADJUSTER
PLUG

G 1629-A

FIG. 8 Installing Adjuster Plug

LOCK NUT
ADJUSTE R PLUG

G 1628-A

FIG. 9 Adjusting Thrust Preload

through an arc not exceeding 20
degrees with the gear on center.
Tighten the lock nut.
23. After obtaining the proper mesh
load, tighten the sector shaft
adjustment screw lock nut to 30-35
ft-lbs.
STEERING GEAR HOUSING

Disassembly and Assembly
1. Remove the snap ring (Fig. 12) that
secures the sector shaft seals in the
lower end of the housing. Remove
the lower spacer washer.
2. Remove the lower seal (double lip),
spacer washer, upper seal (single lip)
with Tools T58L-1O1-A and
T59L-100-B(Fig. 13).
3. Check the housing bearing for wear
and remove the bearing only if worn
or damaged. Working from the
lower end of the housing (Fig. 14)
press the bearing out of the housing.
Discard the bearing.
4. Working from the upper end of the
housing, press in a new bearing until
the upper end is 0.030 inch below
the housing bore. When installing
the bearing, make sure it is pressed
in from the identification end
(stamped end).
5. Lubricate new sector shaft seals
(Fig. 12) in D2AZ-19582-A
hydraulic fluid. Install the single lip
seal first, then a back-up washer.
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RACK PISTON
;G1302 A

Tool . 7 5 9 L -700-8

FIG. 10 Installing Rack Piston

Using special tool (Fig. 15), drive
the seal and washer in far enough to
provide clearance for the other seal
and back-up washer and the
retaining ring. The seal must not
b o t t o m on t h e end of t h e
counterbore. Install the double lip
seal and the second back-up washer.
Again using the special tool, drive
Allen Wrench

I

SECTOR
SHAFT
ADJUSTMENT
SCREW

G1303-A

FIG. 11 Adjusting Sector Shaft
Mesh Load
• HOUSING

the seal and back-up washer in only
far enough to provide clearance for
the retaining ring. Install the sector
shaft seal retaining ring with snap
ring pliers, making certain that the
ring is seated properly.
6. To remove a damaged port seat, use
a 5/16-18 inch U.S. thread (coarse)
tap and turn it two turns into the
seat. Coat the end of the tap with
petrolatum to prevent chips from
entering the passage while tapping
the seat.
7. Thread a bolt and nut with a flat
washer into the tapped hole (Fig.
16).
8. Hold the bolt from turning and
tighten the nut to extract the seat.
Discard the seat.
9. Remove the check valve and spring
from the inlet port.
10. Position the spring, check valve and
new seat in the inlet port.
11. Use the tool shown in Fig. 17 and
drive the seat into place.
12. Install the outlet port seat in the
same manner.
13. A stop ring is located in the piston
bore to limit piston travel. Do not
attempt to remove this ring. If the
stop ring is damaged, it will be
UPPER SEAL

LOWER SEAL (DOUBLE LIP)

G 1642- A

FIG. 13 Removing Sector Shaft
Seals

Tool • T65P -3576-C

G 1641-A

FIG. 14 Removing Sector Shaft
Bearings

necessary to replace the housing
assembly.
ADJUSTER PLUG

RETURN PORT
SEAT

FIG. 12 Steering Gear Housing Disassembled

G 1643-A

Disassembly and Assembly
1. Lift the adjuster plug off the stub
shaft (Fig. 4).
2. Pry the thrust bearing retainer off
the adjuster plug as shown in Fig.
18. Be careful not to score the needle
bearing bore. Discard the retainer.
3. Lift the spacer, thrust bearing, races
and theO-ring, from the plug (Fig.
19). Discard theO-ring.
4. If necessary to replace the roller
bearing, remove the dust seal
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retaining ring. Working from the
spacer end of the adjuster plug,
remove the roller bearing, oil seal
and the dust seal as shown in Fig. 20.
If the roller bearing does not need
replacing do not remove it. Pry the dust
seal and the oil seal from the adjuster
plug with a screwdriver.
5. Place a new roller bearing on the
tool shown in Fig. 20 with the

Tool - T65P-3D642-A

G1287-A

FIG. 15 Installing Sector Shaft Seal

bearing manufacturer's
identification facing toward the tool.
6. Position the bearing and tool in the
bore. Drive the bearing into the plug
until it is flush with the bottom
surface of the stub shaft seal bore.
7. Lubricate a new oil seal with D2AZ19582-A. Install the seal with Tool
T65P-3D526-A pressing it into the
plug far enough to provide clearance
for the dust seal and the snap ring
(Fig. 21).
8. Lubricate a new dust seal with
D2AZ-1958O-A and install it with
its smooth rubber surface facing
outward.
9. Secure the dust seal with the ring,
making sure that theringis properly
seated.
10. Lubricate a new O-ring seal with
vaseline and install it on the adjuster
plug.
11. Assemble the thrust bearing outer
race, thrust bearing, inner race, and
the thrust bearing spacer on the
adjuster plug (Fig. 19).
12. Install a new bearing retainer on the
adjuster by carefully tapping on the
flat surface of the retainer (Fig. 22).

G 1636-A

FIG. 20 Removing or Installing Roller
Bearing from Adjuster Plug

STUB SHAFT AND ROTARY
VALVE ASSEMBLY
Disassembly

5/16-18x2"
BOLT

Disassembly of the valve (Fig. 23) is
not recommended unless the valve
BEARING RETAINER

NUT

ADJUSTER PLUG
G 1812-A
G 1638-A
G 1640-B

FIG. 16 Removing Port Seat

BEARING

THRUST

RETAINER

BEARING

O-RING

I

I

/

SPACER

w

INNER
RACE

ADJUSTER PLUG

V
OUTER
RACE

2Wli^^

DUST SEAL

^PHP

ROLLER
BEARING

OIL
SEAL

RETAINING
RING

G 1637-A

G 1639-A

FIG. 17 Installing Inlet Port Seat

FIG. 21 Installing Oil Seal in
Adjuster Plug

FIG. 18 Removing Thrust Bearing
Retainer

FIG. 19 Adjuster Plug Disassembled
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components require cleaning due to
system contamination or replacement of
the dampenerOring.
1. Invert the valve and tap on the work
bench (torsion bar end) until the
torsion bar cap separates from the
valve body (Fig. 24). Discard the
cap-to-body Oring.
2. Grasp the stub shaft and push it
down through the valve body until
the drive pin hole is visiible.
3. Tilt the stub shaft so the drive pin
will disengage from the spool.
Remove the stub shaft from the
valve body and spool assembly.
4. Slide the spool out of the top of the
valve body. Do not attempt to
remove the spool through the
bottom as it may hang up or be
damaged.

13-42-08

2. Push the spool into the valve body
until it is even with the valve body
bottom. Depress the dampener O
ring with fingertips to prevent it
being cut. The spool drive pin hole
should be located directly opposite
from the deep valve body notch.
This will correctly position the cap
notch to the body pin.
3. Insert the stub shaft into the spool
with the stub shaft drive pin lined up
with the mating spool hole.
4. Insert the drive pin into the spool
hole and pull the assembly into the
valve body keeping the cap slot and
body pin aligned. When the cap
seats correctly in the valve body, the
top surface of the cap should be at
least 3/32 inch below the deep body
notch.
5. Replace the cap-to-body Oring.

Assembly
BEARING RETAINER
3-A

FIG. 22 Installing Thrust Bearing
Retainer

DRIVE PIN HOLE

The Oring and Teflon seals are the
only components which can be replaced.
1. Dip the dampener o-nng in power
steering fluid and assemble to the
spool. Fit the spool into the body
using a turning motion.

TEFLON SEALS

VALVE BODY
\

\
DAMPENER
O-RING

STUB SHAFT

I

DRIVE PIN

O-RING
\

V

TORSIONBAR

G1912 A

O-RINGS

RACK PISTON
Disassembly and Assembly
1. Cut the Teflon ring and the O r i n g
from the piston.
2. Place the assembly on a clean lintfree cloth and remove the screws
that a t t a c h the ball return guide
clamp to the rack piston and remove
the clamp (Fig. 25).
3.

Lift the ball return guides from the
rack-piston.
4. Remove Tool T65P-3D517-A from
the piston and remove the remaining
balls.
5. Thoroughly clean all parts.
6. Lubricate a new O r i n g and Teflon
ring. Install theo-ring on the piston
being careful not to twist it. Slide the
teflon ring into place being careful

not to stretch it any more than
necessary.

FIG. 23 Rotary Valve Disassembled
CAP END
VALVE BODY

END PLUG

STUB
SHAFT

RACK PISTON

BALL RETURN GUIDE

TORSION BAR

CLAMP
G1911-A

FIG. 24 Removing Spool from
Rotary Valve

G 1296-B

FIG. 25 Rack Piston Disassembled
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Code Diameter
Size Mean

TEFLON RING
WORM

Size Range of Ball
(Inch)

6

0.28117

0.28112-0.28122

7

0.28125

0.28120-0.28130

8

0.28133

0.28128-0.28138

9

0.28141

0.28136-0.28146

10

0.28149

0.28144-0.28154

11

0.28157

0.28152-0.28162

G 1632-A

CG1814-A
FIG. 26 Assembling Rack Piston

7. Slide worm (Fig. 26) fully into the
rack-piston. Load 16 balls into the
guide hole nearest the Teflon ring
while slowly rotating the worm
counterclockwise to feed the balls
through circuit. Alternate the dark
colored balls with the polished balls
through the circuit.
Apply petrolatum liberally to one of
the ball return guides and install the
remaining balls in the guide. The
constant ratio gear requires 22 balls
while the variable ratio gear has 24 balls
total. Place the other half of the guide in
position and insert them into holes in
the rack-piston. Be sure that the dark
ball in the guide is installed next to the
polished ball in the rack-piston. Install
the ball return guide clamp with screws
and lock washers. Tighten the screws to
specification.
8. The worm groove is ground with a
high point in the center. When the

FIG. 27 Worm Ball Sizes

rack-piston passes over this high
point there should be a preload of 14 in-lbs. Clamp the rack-piston in a
vise with soft jaws with the worm
shaft pointing up. To avoid
distortion, do not tighten the vise
too tight.
9. Place the valve assembly on the
worm, engaging the worm drive
pins. Rotate the worm until it
extends 1 l/4inch from the rack
piston to the thrust bearing face.
This is the center position.
10. Place an in-lb torque wrench with a
3/4-inch deep wall 12-point socket
on the stub shaft, and rotate the
w r e n c h t h r o u g h an arc of
approximately 60 degrees in both
directions several times, then take a
torque reading. The highest average
reading obtained with the worm
rotating should be between 1-4 inlbs.

END OF TOOL MUST BE IN
CONTACT WITH WORM
SHAFT

Too/ • 765P-3D577-A

G 1631-A

FIG. 28 Installing Tool in Rack
Piston

11. If this reading is too high or too low
a new set of balls should be installed.
Service replacement balls are
available in the sizes shown in Fig.
27.
12. Note the ball size stamped on the
rack piston and install the next size
larger balls to increase the preload.
If no number is stamped on the rackpiston, the original ball code size
was No. 7.
A change of one ball size larger will
increase the preload approximately one
in-lb. Final preload on replacement balls
should be 2-3 in-lbs.
Remove the valve assembly from the
worm and the rack piston from the vise.
13. Insert Tool T65P-3D517-A into the
plug end of the rack and piston to
contact the worm shaft (Fig. 28).
Apply pressure on the tool while
rotating the worm shaft out of the
piston and rack. Leave the tool in
place until the piston is installed in
the housing.
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SPECIFICATIONS
SAGINAW INTEGRAL POWER
STEERING GEAR TORQUE LIMITS (FT-LB)
Torque
Limit

Description
Sector Shaft Cover Bolts
Mesh Load Adjusting Screw Lock Nut
Ball Return Guide Clamp Screw
Preload Adjusting Lock Nut

30-35
30-35
3-6
50-110

Torque
Limit

Description
Piston End Cap

50-100

Pressure and Return Hoses to Gear

25-34

Hose Clamps

1-2

SAGINAW INTEGRAL POWER
STEERING GEAR SPECIFICATIONS
Variable
Ratio

Description
Type

Constant
Ratio
Recirculating Ball Torsion Bar

Ratio

16:1 on Center
to 13:1 at lock

Turns of Steering Wheel (Lock to Lock-Linkage Disconnected)
Fluid Specification

17.5:1
4

3-1/8
D2AZ-19582-A

Fluid Capacity (Included in Reservoir Fill)
Total Meshload Over Worm Bearing Preload ,

1.6 Pt. (Approx.)
4-8 In-Lb

Total Meshload Over Mechanical Center
Worm Bearing Preload
Worm to Piston Preload

18 In-Lb (Max)
9 In-Lb (Max)
Select Recirculating Ball Size to Provide .5-4.5 In-Lb Preload

SAGINAW INTEGRAL POWER STEERING
GEAR SPECIAL SERVICE TOOLS
Tool No.
T59L-100-B

Description
Impact Slide Hammer

Tool No.

Description

T65P-3D525-A

Adjuster Plug Bearing Remover and Installer
Adjuster Plug Seal Installer

T58L-101-A

Puller Attachment

T65P-3D526-A

T65P-3548-A

Oil Line Connector Seat Installer

T65P-3A537-A

Bearing Preload Spanner Wrench

T65P-3576-C

•Sector Needle Bearing Remover and Installer Adapter

T65P-3A537-B

Adjuster Plug Seal Protector

T65P-3805-A

Piston Rack Ring Compressor

T65P-3D642-A

Sector Shaft Seal Installer

T65P-3D516-A

Rack Piston Arbor
CG1817-C

13-50-01

POWER STEERING PUMP—FORD THOMPSON

13-50-01

PART 13-50 Power Steering P u m p Ford-Thompson
Does Not Apply to Lincoln Continental, Continental Mark IV, Thunderbird, Mercury (429,460 CID Engines), Pinto
COMPONENT INDEX

COMPONENT INDEX

Page

PUMP DRIVE BELT

POWER STEERING PUMP PULLEY

Adjustment

50-02

Removal and Installation

50-03

50-05

Removal and Installation
POWER STEERING PUMP RESERVOIR . .

POWER STEERING PUMP

50-06

Removal and Installation

Cleaning and Inspection
(See Part 13-01)

ROTOR SHAFT SEAL

Description

50-01

Disassembly and Assembly

50-07

Removal and Installation

50-04

50-05

Removal and Installation
SPECIFICATIONS

50-09

DESCRIPTION

POWER STEERING PUMP

Page

DIPSTICK.

DRIVE
PULLEY

The Ford-Thompson power steering
pump is a belt driven slipper type pump
which is integral with the reservoir (Fig.
1). It is constructed so that the reservoir
is attached to the rear side of the pump
housing front plate and the pump body
is encased within the reservoir (Fig. 2).
An identification tag is located
behind the outlet fitting nut. Figure 3
shows typical tags. The top line on the
tag indicates the basic model number
(HBA) and the suffix. It is important
that the codes on the tag are checked
when requesting service parts as there
may be slight differences in internal
components.

RELIEF VALVE

RESERVCIR

ORIFICE PLUG
G1479-B

FIG. 1 Power Steering Pump—Sectional View
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LOWER PRESSURE
PLATE 3D590
UPPER PRESSURE
PLATE- 3D590

3/8 I N .
TUBE
SEAT
374480-S

ALTERNATE UPPER
PRESSURE PLATE3D590 (MUST BE USED
ON HBA-CR
MODELS)

MODEL HBA-CM ONLY

RETAINER END
PLATE-3D589
(NOT USED WITH
ALTERNATE;UPPER
PRESSURE PLATE)

PUMP VALVE
ASSEMBLY
OIL SCREEN
(MODEL XR-50
GEAR
ONLY)

3A561
CAM AND ROTOR
ASSEMBLY-3D607

PUMP HOUSING
ASSEMBLY-3A643

IDENT
PULLEY-3D673
PUMP SHAFT
SEAL 3B5»2
PLATE AND BUSHING
ASSEMBLY-3D643
FITTING
GASKET
3D594
RESERVOIR
3531

SCREW AND WASHER
ASSEMBLY-379376-S
OR ALTERNATE BOLT
383343-S

0-RING
382744-S
HOUSING GASKET
3A760
G1343-G

FIG. 2 Power Steering Pump—Disassembled

MODEL

BUILDER

BUILDER

G1792C

FIG. 3 Pump Identification Tags

ADJUSTMENTS
PUMP BELT TENSION
ADJUSTMENT

Pump drive belt tension cannot be
checked accurately using the thumb
pressure or belt deflection methods.
Correct belt adjustment is assured only
with the use of a belt tension gauge.

Check the belt tension with a belt
tension gauge tool T63L-8620-A.
With a new belt, or one that has been
run for less than 15 minutes, the
tension should be within 120-150
lbs. With a belt that has been run for
more than 15 minutes, the tension
should be within 90-120 lbs.

2. To adjust the belt on 6 cyl. engines,
loosen the m o u n t i n g bolts
incorporated on the front face of the
pump cover plate (hub side) and one
nut at the rear of the reservoir (on 8
cyl. engines, loosen the mounting
belt in the adjusting slot and the nut
directly above the adjusting slot).
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On all vehicles equipped with power
steering except those with 429 CID
engines or cast aluminum pump
brackets, fit Tool T70P-3D643-A
over the boss on the pump housing.
Now use a 1/2 inch drive ratchet
which willfitinto the 8-point hole in
the special tool. Pry upward to
correct the belt tension.
Do not pry against the reservoir
to obtain proper belt load as
it can be deformed and cause a
leak.
3. Recheck the belt tension. When the
tension has been correctly adjusted,
tighten the bolts and the nut to
specification.
POWER STEERING PUMP DRIVE
BELT REPLACEMENT

1. Loosen the idler pulley attaching
bolts and remove the compressor
drive belt if equipped with an air
conditioner.
2. Loosen 3 bolts and one nut attaching
the power steering pump to the
pump bracket, and remove the
pump drive belt.
3. Position the power steering pump
drive belt on the pulleys.
4. Adjust the drive belt tension as
o u t l i n e d in this section to
specification and tighten the pump
attaching bolts and one nut to
specification.
5. Install the compressor drive belt if
equipped with an air conditioner
and adjust to specification (Group
36).
POWER STEERING PUMP BELT
INSTALLATION AND/OR
ADJUSTMENTjVEHICLES-TORINO,
MONTEGO WITH 302 CID ENGINE,
FORD, MERCURY, METEOR WITH

NON-ADJUSTABLE
BRACKETS

ASSEMBLED
VIEW
.APPLY LEVERAGE HERE
FOR BELT ADJUSTMENT

DISASSEMBLED
VIEW

G1949-A

FIG. 4 Power Steering Pump Installation-Maverick, Comet with 200 CID Engine

ASSEMBLED
VIEW
DISASSEMBLED
VIEW

APPLY LEVERAGE HERE
FOR BELT ADJUSTMENT

G1950-A

FIG. 5 Power Steering Pump Installation-Typical-Mustang, Torino, Montego,
Maverick with 250 CID Engine
NON-ADJUSTABLE
BRACKET

,//I

351C, 351W,400 AND 429 CID
ENGINES.

A horizontal stud in the adjustable
bracket protrudes through a hole in a
stationary bracket which mounts the
pump (Fig. 7).
To remove or replace a power
steering pump belt:
1. Loosen the three nuts on the verticle
studs in the slotted holes so the
adjustable bracket is free to slide
inboard on the stationary bracket.
2. Loosen the nut on the horizontal
stud sufficiently to move the pump
assembly and adjustable bracket
inboard. Remove the belt.
3. If installing a new belt, position it on
the proper pulleys.
4. Tighten the nut on the horizontal
adjustment stud until snug.
5. Install a belt tension gauge on the
belt and tighten the horizontal

APPLY LEVERAGE HERE
FOR BELT ADJUSTMENT
DISASSEMBLED
VIEW

ASSEMBLED
VIEW
G1951-A

FIG. 6 Power Steering Pump Installation-Typical-Mustang, Cougar, Maverick,
Cornet, Torino, Montego with 302 and 351C.C1D- Engines

adjustment stud until the proper
tension is attained (120-150 lbs. for
a new belt, 90-120 for a used belt).

6. Torque the nuts on the verticle studs
in the slotted holes to 30-40 ft-lb.
7. Remove the tension gauge.
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LOOSEN NUTS AT SLOTTED HOLES

NUT FOR BELT
ADJUSTMENT

TAB ON THIS BRACKET
MUST INDEX IN HOLE
OF ADJUSTABLE BRACKET
DISASSEMBLED VIEW
G1686- A

FIG. 7 Power Steering Pump Installation-Typical-Torino, Montego with 302 CID
Engine, Ford, Mercury, Meteor with 351C, 351W,400 and 429
CID Engines

REMOVAL AND INSTALLATION
POWER STEERING PUMP
EIGHT CYLINDER WITHOUT AIR
CONDITIONER AND ALL SIX
CYLINDER

Removal
1. Refer to the appropriate illustration
(Figs. 4, 5, 6 or 7). Remove the
power steering fluid from the pump
reservoir by disconnecting the fluid
return hose at the reservoir, and
allow the fluid to drain into a
suitable container.
2. Disconnect the pressure hose from
the pump.
3. Remove 3 bolts from the front of the
pump and the one nut at the rear
(rear nut on 8 cyl. engines only) that
attach the pump to the mounting
bracket; disconnect the belt from the
pulley and remove the pump from
the vehicle.
Installation
1. Position the pump to the mounting
bracket and install the 3 bolts at the
front of the pump and (rear nut on
8 cyl. engines only) the 1 nut at the
rear. Torque to specification.

2. Place the belt on the pulley and
adjust the belt tension (Section 2)
with Tool T63L-8620-A and tighten
the bolts and nut to specifications.
3. Torque the pressure hose fitting hex
nut to specification. Then, connect
the pressure hose to the fitting and
torque the hose nut to specification.
4. Connect the hose to the pump.
Then, tighten the clamp.
5. Fill the power steering pump
reservoir with transmission fluid
D2AZ-19582-A and cycle the
system to remove air from the
steering gear system.
6. Check for leaks and again check the
fluid level. Add fluid as necessary.
START-UP PROCEDURE (AFTER
POWER STEERING PUMP
OVERHAUL)

Upon initial engine start-up after a
power steering pump overhaul, there is
very frequently much noise and
aeration. This is due to air trapped in the
overhauled unit which mixes with the
surging fluid and causes aeration. The

problem can be minimized if the
following procedure is used.
1. Disconnect the coil wire.
2. Fill the reservoir.
3. Crank the engine with the starter
and continue adding fluid until the
level remains constant.
4. R o t a t e the s t e e r i n g wheel
approximately 30 degrees each side
of center while continuing to crank
the engine.
5. Recheck the fluid level and fill as
required.
6. Reconnect the coil wire.
7. Start the engine and allow it to run
for several minutes.
8. Rotate the steering wheel from stop
to stop.
9. Shut off the engine and recheck the
fluid level—add as required.
EIGHT CYLINDER WITH AIR
CONDITIONER

Removal

1. Refer to the appropriate illustration
(Figs. 4, 5, 6 or 7). Remove the
power steering fluid from the pump
reservoir by disconnecting the fluid
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return hose from the reservoir and
allow the fluid to drain in a suitable
container.
2. Disconnect the pressure hose from
the pump.
3. Remove 3 bolts from the front of the
pump and the one nut at the rear
that attach the pump to the
mounting bracket and remove the
drive belt from the pump pulley.
4. Loosen the upper pump bracket-toengine attaching bolt and remove
the bolt in the belt adjusting slot.
Remove the pump.
Installation
1. Position the pump to the bracket
and install the bracket-to-pump
attaching bolts and nuts. Tighten to
specifications.
2. Place the belt on the pump pulley.
Adjust the belt tension as outlined in
Section 2 and tighten the bolts and
nut to specification.
3. Torque the pressure hose fitting hex
nut to specification.Then, connect
the pressure hose to the fitting and
torque the hose nut to specification.
4. Connect the return hose to the
power steering pump and tighten the
clamp.
5. Fill the pump with power steering
fluid D2AZ-19582-A. Bleed the air
from the system (Part 1301) and
check for leaks and again check the
fluid level. Add fluid as required.
Refer to Start-Up Procedure at end
of last Removal and Installation
procedure.

'-.)•• SHARP POINTED TOOL
(PRY OUT SEAL)

G 1585-A

FIG. 8 Rotor Shaft Seal Removal

SHAFT SEAL PROTECTORl
TOOL NO. T68P-3B592-B|

'J
;

.,*

ROTOR SHAFT SEAL

Removal
1. Remove the pulley from the rotor
shaft as described under Power
Steering Pump Pulley Removal.
2. Position the pump assembly in the
bench mounted holding fixture,
T57L-5OO-A or on the assembled
adapter plate, T69P-3A674-A,
pulley end of the shaft up.
3. Clean any rust or road dirt from the
pulley end of the rotor shaft.
4. To prevent scoring of the shaft, wrap
.005 shim stock (free of burrs)
around the rotor shaft and push it
into the ID of the seal until it is
against the bushing.
5. Using a sharp tool such as a sheet
metal punch, carefully pierce the
metal seal body face and pry the old
seal out (Fig. 8). Do not damage the
bushing, the housing or the rotor
shaft.
Installation
1. Remove the shim stock.
2. Position the new rotor shaft seal on
the shaft seal protector, Tool T68P3B592-B.

SEAL INSTALLATION
TOOL NO. T68P-3B592-A
(TAP WITH RUBBER OR '
PLASTIC HAMMER)

G 1586-A

FIG. 9 Rotor Shaft Seal Installation

3. Insert the seal protector tool and the
rotor shaft seal onto the shaft (Fig.
9).
4. Using the seal installation Tool
T68P-3B592-A and a rubber or
plastic hammer, tap gently on the
end of the tool until the seal is
completely installed (flush with the
end of the seal bore).
5. Remove the tools.

6. Install the pulley on the rotor shaft
as described under Power Steering
Pump Pulley Installation.
POWER STEERING PUMP PULLEY
Removal

1. Drain as much of the fluid as
possible from the pump through the
filler pipe.
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2. Install a 3/8-16 inch capscrew in the
end of the pump shaft to prevent
damage to the shaft end by the tool
screw.
3. Install the pulley remover, Tool
T69L-1O3OO-A, on pulley hub, and
place the tool and pump in a vise as
shown in Fig. 10.
4. Hold the pump and rotate the tool
nut counterclockwise to remove the
pulley (Fig. 10). The pulley must be
removed without in and out pressure
on the pump shaft to prevent damage
to internal thrust areas.

Too/ T57L 500-A

Position the pump and pulley on the
adapter plate, pulley facing down.
2. Remove the outlet fitting hex nut
and the service identification tag.
3. Invert the pump so the pulley is
facing up and remove the reservoir
by tapping around the flange with a
wood block (Fig. 12).

G1602-A

FIG. 12 Removing Pump Reservoir
OUTLET FITTING
GASKET

G1702-A

FIG. 10 Removing Power Steering
Pump Pulley

' Installation
1. Position the pulley to the pump shaft
and install Tool T65P-3A733-A as
shown in Fig. 11.
2. Hold the pump and rotate the tool
nut clockwise to install the pulley on
the shaft. The pulley face will be
flush with end of pump shaft. Install
the pulley without in and out
pressure on the shaft to prevent
damage to internal thrust areas.
3. Remove the tool.
POWER STEERING PUMP
RESERVOIR
Reservoir replacement must be done
on a clean workbench. Cleanliness of
work area and tools is extremely
important when repairing any hydraulic
unit. Thoroughly clean the exterior of
the pump with a suitable cleaning
solvent. Do not clean, wash or soak the
shaft oil seal in solvent. Plug the inlet
and outlet openings with plugs or
masking tape before cleaning the pump
exterior or removing the reservoir.
Removal
1. Assemble the adapter plate (Tool
T 6 9 P - 3 A 6 7 4 - A ) to the bench
mounted fixture tool (T57L-5OO-A).

1478 A

FIG. 11 Installing Power Steering
Pump Pulley

4. Remove the reservoir O-ring seal
and the outlet fitting gasket from the
pump.
Installation
1. Install a new gasket on the outlet
fitting and a new reservoir O-ring
seal on the pump housing plate (Fig.
13). The old gasket and seal should
never be re-used.
2. Apply vaseline to the reservoir Oring seal and to the inside edge of the
new reservoir flange. Do not twist
the O-ring seal.
3. Position the reservoir over the pump
and align the notch in the reservoir
flange with the notch in the outer
diameter of the plate and bushing
assembly.
4. Install the reservoir on the pump
and O-ring seal with a plastic or
rubber hammer and a block of wood
as shown in Fig. 14. Tap at the rear
of the reservoir and on the outer
edges only.
5. Inspect the assembly to be sure the
reservoir is evenly seated on he
pump housing plate.
6. Position the service identification

O-RING SEAL

G 1345-

FIG. 13 Gasket Locations
Wood Bloc-

Tool
T69P-3A674-A
T57L-500.A
G1603-A

FIG. 14 Installing Reservoir on
Pump—Typical

tag on the outlet fitting and install
the outlet fitting hex nut. Torque the
nut to specification. Do not exceed
specification.
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DISASSEMBLY AND ASSEMBLY
POWER STEERING PUMP
Disassembly

Disassembly of the pump and its
subassemblies must be made on a clean
work bench. In repairing any
hydraulically operated unit, cleanliness
is of utmost importance. Clean the
exterior of the unit with a suitable
solvent and drain as much of thefluidas
possible.
If only the reservoir is to be
removed, plug the inlet and outlet
openings with masking tape or plugs.
Do not immerse the shaft oil seal in
solvent. If only the rotor shaft seal is to
be replaced, see Rotor Shaft Seal
Replacement outlined in this section.
1. Assemble the adapter plate (Tool
T69P-3A674-A) to the bench
mounted holding fixture Tool
T57L-5OO-A (Fig. 15).
T57L-500-A

T69P-3A674-A

G1604-A

FIG. 15 Adapter Plate Installation

2. Position the pump assembly, with
pulley assembled, on the adapter
plate, pulley facing down.
3. Remove the outlet fitting nut and
the service identification tag.
4. Invert the pump assembly and, using
a block of wood and a rubber or
plastic hammer, remove the pump
reservoir and seal by tapping around
theflangeof the reservoir and on the
underside of the filler neck.
5. Again invert the pump assembly,
loosen and remove the pump
housing retention bolts and remove
the pump housing.
6. If necessary, remove the following
components from the pump
housing: the housing cover, the Oring seal, the oil screen (if so

equipped) and the pressure springs.
These components normally will
remain in the pump housing when it
is removed.
7. Remove and discard the pump cover
gasket.
8. Remove the retainer end plate and
upper pressure plate (in some
pumps, the end plate and upper
pressure plate are integral).
9. Remove the loose fitting dowel pin.
Be careful not to bend the fixed
dowel pin which remains in the
housing plate assembly.
10. Remove the rotor assembly being
careful to prevent the springs and
slippers from falling out and
becoming lost. Do not disassemble
further unless the lower pressure
plate, housing plate, rotor shaft and/
or seal is to be replaced.
11. Invert the pump assembly and, using
Tool T69L-10300-A, remove the
pulley.
12. Clean any rust, road dirt, burrs,
scoring, etc. from the pulley end of
the rotor shaft prior to removal of
the shaft from the housing plate. The
shaft must come out without
restrictions to prevent scoring or
damage to the bushing. Remove the
pump rotor shaft.
13. Remove the lower pressure plate.
Assembly
1. Assemble adapter plate (Tool T69P3A674-A) to the bench mounted
holding fixture Tool T57L-5OO-A.
Position the pump assembly on the
adapter plate, pulley side facing
down. (If the lower pressure plate
and rotor shaft have not been
disassembled, omit Steps 2 and 3).
2. Insert the lower pressure plate on
the anchor pin with the wide
chamfered slots at the center hole
facing up (Fig. 16).
FIXED
DOWEL

ROUND NOTCH ON
HOLE THIS SIDE
WIDE
/
ONLY
CHAMFERED
/
SLOTS

FLATS ON LEFT

SLIPPER GROOVE
UTWARD
DOUBLE STEP

G 1350-B

FIG. 17 Correct Slipper Installation

3. Dip the rotor shaft in specified
power steeringfluidD2AZ-19582-A;
then, insert the rotor shaft throught
the lower pressure plate and housing
plate.
4. If t h e r o t o r a s s e m b l y is
disassembled, hold the cam insert
with the notch on the OD of the cam
at the top and the arrow or the open
end of the vendor letter mark on the
OD of the cam pointing downward.
5. Insert the rotor in the cam with the
double step in the ID of the rotor
facing upward.
6. With the rotor extended upward
approximately one half way out of
the cam, insert a spring into a rotor
spring pocket working in the rotor
cavity directly beneath the cam
notch.
7. Use one of the slippers to compress
the spring and install the slipper
with the groove in the slipper facing
upward (toward the cam notch).
The flats on the side of the slipper
should be on the left (Fig. 17).
FIXED DOWEL DOUBLE STEP
I

IIL/ /

G1347-A

FIG. 16 Lower Pressure Plate
Installed

_ ARROW OR OPEN END OF VENDOR MARK
POINTING DOWN
G 1351-B

FIG. 18 Cam Rotor Installation
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8. Hold the cam stationary and turn
the rotor either to the right or left,
one space at a time. Repeat Step 7
until all the rotor cavities have been
filled. Be careful when turning the
rotor that the springs and slippers
already inserted do not fall out.
9. Install the cam and rotor assembly
onto the pump housing plate with
the fixed dowel passing through the
first hole to the left of the cam notch
when the arrow on the cam OD is
pointing toward the lower pressure
plate (Fig. 18). If the cam and rotor
assembly will not seat, turn the rotor
shaft slightly until the spline teeth
mesh, allowing the cam and rotor to
drop down into position.
10. Insert the loose fitting dowel
through the cam insert and lower
plate into the hole in the housing
plate assembly. When the loose
dowel is properly installed the
heights of the two dowels must be
equal. Squirt the rotor, springs,
slippers and cam insert with D2AZ19582-A fluid.
11. Place the upper pressure plate with
the face having the tapered notch
EARS

previously assembled parts. The
stack of parts must be fully seated. If
the pump valve has been installed
correctly, the relief valve stem will
be in line with the lube return hole
in the pump housing plate (Fig. 21).
15. Install the oil screen assembly (if so
equipped) into the pump housing
with a suitable socket. Place small
amounts of vaseline on the pump
housing plate to hold the cover
gasket in place. Install the gasket on
the pump housing plate.
16. Insert the pressure plate springs into
the pockets in the pump valve
assembly. Vaseline may be placed in
the spring pockets to hold the
springs in position (Fig. 22).
17. Using Tool T69P-3B586-A, plug the
intake hole in the housing (Fig. 19).
18. Lubricate the inside of the housing
and the housing cover seal with
D2 AZ-19582-Alubricant. Fabricate
two studs (3/8-16 x 1.55) to be used
as positioning guides. Install one in
the housing plate bolt hole closest to
the drain hole and one in the bolt
hole diametrically opposite.
19. Align the small diameter lube hole
FIXED
DOWEL

13-50-08

in the housing rim with the lube hole
in the housing plate.
20. Install the housing, applying an
even, downward pressure. The
pressure plate springs must not be
jarred and moved out of position.
Remove the guide studs.
21. Install the housing retaining bolts
finger tight.
22. Remove Tool T69P-3B586-A.
23. Torque the retaining bolts to
specification until the housing flange
contacts the gasket.
24. Install a 3/8 x 16 hex head screw,
finger tight, into the end of the rotor
shaft. Using a torque wrench, check
the input torque of the shaft (Fig.
23). The torque should not exceed
15 in-lbs. If it does, loosen the
retaining bolts slightly, rotate the
rotor shaft, retorque the bolts evenly
and again check the shaft torque.
The pump must not be used if the
shaft torque exceeds 15 in.-lbs.
25. Release the pin in the bench holding
fixture and agitate the pump
assembly back and forth. If there is
a rattle, the pressure plate springs
Tool

T69P-3B586-A

EARS

G1353-B

FIG. 19 Upper Pressure Plate
Installation

FIG. 20 Retainer End Plate
Installation

down against the cam insert. The
fixed dowel should pass through the
round dowel hole and the loose
dowel through the elongated hole.
The slot between the ears on the
pressure plate OD should match the
notch on the cam insert OD (Fig.
19).
12. Install the retainer end plate so the
slot on the end plate OD matches the
corresponding notches of the upper
pressure plate and cam (Fig. 20).
13. Install the pump valve assembly Oring seal onto the pump valve
assembly being careful not to twist
the seal (Fig. 21).
14. Place the pump valve assembly on
top of the retainer end plate with the
large exhaust slot on the pump valve
in line with the OD notches of the

G1606-B
O-RING SEAL

FIG. 22 Pump Housing Installation

EARS
G1605-A

FIG. 21 Valve and Pressure Spring
Installation

FIG. 23 Checking Pump Rotational
Torque

13-50-09
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have fallen out of their seats and
must be reinstalled.
26. Install the reservoir O-ring on the
housing plate being careful not to
twist the O-ring. Apply vaseline to
the seal and to the ID of the
reservoir flange.
27. Install the reservoir, aligning the
notch in the reservoir flange with the

notch in the OD of the pump
housing plate and bushing assembly.
Using only a plastic or rubber
hammer, tap at the rear on the outer
corners of the reservoir to avoid
damage.
28. Inspect the assembly to determine if
the reservoir is seated on the housing
plate.

29. Install the service identification tag
on the outlet valve fitting.
30. Install the outlet valve fitting nut
and torque to 43-47 ft-lbs.
31. Invert the pump assembly.
32. If the pulley was removed, install the
correct pulley using Tool
T65P-3A733-A.

SPECIFICATIONS
FORD-THOMPSON POWER STEERING PUMP TORQUE LIMITS (FT-LBS)
Ford, Mercury, Meteor

Vehicle Application
302

Engine Application (CID)

351W

| 351C

|

Comet, Maverick
429

400

250

200

Torino, Montego, Mustang, Cougar
302

250

302

400

351

429

OPERATION
28-37

Pressure Hose to Pump Nut
Pump Pivot Bolts

25-40 |

Pump Pivot Nuts

28-37

25-34

30-40

25-40

30-40

Pump Bracket to Engine (Front Bolts)

[

Pump Bracket to Engine (Front Thru Bolt)

-

45-65

25-40

-

45-65

-

|

Pump Bracket to Water Pump Housing

30-45

Pump to Bracket (Front)

30-45

|

Pump to Bracket (Rear Nut)

30-40

30-45

20-30

25-40

-

-

30-45

19-25

30-45

7-10

-

30-45

-

30-45

30-40

30-45

30-40

20-30

-

20-30

-

45-65

Pressure Hose to Pump (Hose Clamp)

All Models:

25-40
3C-40

-

-

-

Pump Bracket to Engine (Side)
Pump Bracket to Engine (Front Stud Nut)

28-37
30-40

45-65

25-40 |
-

-

45-65
3045

30-45

30-40

-2

16-25

-

16-25

Return Hose to Gear (Nut)

25-34

-

25-34

25-40

30-40

-

Belt Adjustment (Nut)

30-45

20-30

Pressure Hose to Gear (Nut)
Belt Adjustment (Bolts)

-

25-40

30-40

25-40

Adjust for Proper Belt Tension
1

Front to Rear Bracket (Bolts/Nuts)

-

Front Bracket to Rear Bracket (Thru Bolt)

25-40

-

30-40

-

-

FORD-THOMPSON POWER STEERING PUMP SERVICE SPECIFICATIONS
Specification

Description

0.017 in. Max. - .003 in-Min.

Pump Rotor Shaft End Play
Max. Torque Allowed to Rotate Rotor Shaft
Stamped Housing to Plate Assy.

15 In.-Lb.
Bolt Hex-Washer Hd.

Reservoir to Stamped Housing Nut

38-47 Ft.-Lb.

43-47 Ft.-Lb.

SPECIAL SERVICE TOOLS
Tool No.

Description

Tool No.

T69L-10300-A

Pulley Remover

T68P-3B592-B

Pump Shaft Seal Protector

T65P-3A733-A

Pulley Installer

T69P-3B586-A

Pump Housing Hold Plugging Tool

T57L-500-A

Bench Mounted Holding Fixture

T63L-8620-A

Belt Tension Gauge

T69P-3A674-A

Adapter Plate - Pump to Holding Fixture

T70P-3D643-A

Belt Adjusting Wrench

T68P-3B592-A

Pump Shaft Seal Replacer

Description

CG1846-C
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PART 13-52 Power Steering Pump—Saginaw
Applies Only to Lincoln Continental, Continental Mark IV, Thunderbird, Mercury (429,460 CID Engines)
COMPONENT INDEX

Page

COMPONENT INDEX

Page

POWER STEERING PUMP PULLEY

POWER STEERING PUMP

Removal and Installation

Description

52-01
52-03
52-01

Disassembly and Assembly
Removal and Installation

52-02

ROTOR SHAFT SEAL
Removal and Installation

52-02

SPECIFICATIONS

52-06

DESCRIPTION
FILLER CAP

POWER STEERING PUMP

This power steering pump (Fig. 1) is
a constant displacement vane type
providing hydraulic pressure for the
steering system. The housing and
internal parts of the pump are inside the
reservoir so the pump parts operate
submerged in oil. The reservoir is sealed
against the pump housing, leaving the
housing face and the shaft hub exposed.
The reservoir has a filler neck with a
cap.
The drive shaft is fitted with a pulley
and is belt driven from the crankshaft.
The rotor is loosely splined to the drive
shaft and secured with a retaining ring.
Ten vanes are mounted in radial slots in
the rotor.
An identification label is located on
the outboard side of the pump reservoir
which contains the pump model
identification.

PRESSURE PLATE

OIL RESERVOIR

END PLATE

DRIVE SHAFT

SHAFT SEAL

RETAINING RING

THRUST PLATE

PRESSURE UNION

ROTOR AND VANES

CROSSOVER INTAKE PORT

FLOW CONTROL VALVE

G

1914-A

FIG. 1 Power Steering Pump—Sectional View

REMOVAL AND INSTALLATION
POWER STEERING PUMP
Removal

1. Disconnect the pressure and return
lines from the pump and plug them
to prevent loss of fluid or entrance of
dirt into the system. See Figure 2.

2. Back off the belt tension adjusting
nut all the way.
3. Remove the three bolts and nuts
attaching the pump mounting brack
et to the engine and air conditioning brackets, (if so equipped).
4. Remove the pump, mounting
bracket and pulley from the vehicle.

Installation
Position the pump, bracket and
pulley in the vehicle and loosely
attach the three bolts and nuts
securing the pump mounting
bracket to the engine and air

13-52-02

2.
3.
4.
5.
6.
7.

conditioning brackets (if so
equipped).
Position the drive belts on the
pulley.
Loosely install the belt tension
adjusting nut.
Pull the pump toward the outside of
the vehicle until the correct tension
is acquired.
Torque all attaching and adjusting
nuts to specification.
Connect the pressure and return
lines to the pump.
Fill the pump with the specified
fluid (D2AZ-19582-A), bleed the air
from the system (outlined elsewhere
in this Part) and check for leaks.

POWER STEERING PUMP—SAGINAW
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NON-ADJUSTABLE
BRACKET

POWER STEERING PUMP

NUT FOR BELT ADJUSTMENT

POWER STEERING PUMP PULLEY

Removal
1. With the pump removed from the
vehicle, drain as much fluid as
possible through the filler tube.
2. Clamp the mounting bracket in a
vise with the pump attached.
3. Remove the pulley locknut by
holding onto the pulley hub with one
wrench and unscrewing the locknut
from the shaft with a different
wrench.
4. Install the pulley remover, Tool
T69L-10300-A, on the pulley hub
(Fig. 3).
5. R o t a t e t h e t o o l n u t
counterclockwise to remove the
pulley. Do not remove the pulley by
hammering. This could damage the
pulley as well as the snap ring at the
inner end of the shaft. If the snap
ring is damaged, complete
disassembly of the pump is required
for replacement.
Installation
1. Install the pulley on the shaft by first
aligning the key in the shaft with the
keyway in the pulley. Position the
pulley by hand as far on the shaft as
possible.
2. Install the pulley nut and tighten to
specification.

ASSEMBLED VIEW

G1952-A

FIG. 2 Power Steering Pump Installation-Lincoln Continental (Mark IV,
Thunderbird, Mercury with 429, 460 CID Engines Similar)

Tool
T69Z-10300-A

ROTOR SHAFT SEAL

The rotor shaft seal cannot be
replaced with the pump on the vehicle as
there is insufficient clearance for pulley
removal and seal installation tools.
Removal
1. Drain as much fluid as possible
through the filler tube.
2. Remove the pulley from the pump
following procedures described
elsewhere in this Section.
3. Remove the woodruff key from the
shaft.
4. Remove the rotor shaft seal by
inserting a sharp tool between the

FIG. 3 Removing Power Steering Pump Pulley

13-52-03
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Too/ T72P-3B592-A

seal and the pump housing. Pry out
the seal. Do not pry against the shaft
and be careful not to damage the
housing bore.
Installation
1. Remove the pump and bracket from
the vise and lay it flat on the
workbench.
2. Install the seal protector,
T68P-3B592-B, on the rotor shaft.

3. Position a new rotor shaft seal on the
shaft with the metal backing facing
the pulley end of the shaft.
4. Install the seal (Fig 4) using shaft
seal installer, T72P-3B592-A. Tap
the tool lightly with a small hammer
until the seal is properly seated in
the shaft hub.
5. Install the woodruff key in the shaft.
6. Install the pulley.

FIG. 4 Installing the Rotor Shaft
Seal

DISASSEMBLY AND ASSEMBLY

POWER STEERING PUMP

Disassembly of the pump (Fig. 5)
and its subassemblies must be made on
a clean workbench. When repairing any
hydraulically operated unit, cleanliness
is of utmost importance. Clean the
exterior of the unit with a suitable
solvent and drain as much of thefluidas
possible.
Do not immerse the shaft oil seal in
solvent. If only the rotor shaft seal is
being replaced, see Rotor Shaft Seal
removal and installation elsewhere in
this Part.
Disassembly
1. Remove the bracket and the pulley
from the pump.
2. Remove the woodruff key from the
shaft.
3. Clamp the front hub of the pump in
a vise so the extending portion of the
shaft is directed downward. Be
careful not to clamp the pump too
tightly as this may distort the
bearing.
4. Remove the pressure union, the Oring assembly and both mounting
bolts from the back of the reservoir.
Discard all seals and O-rings.

5. The reservoir may now be removed
by rocking it slightly back and forth
to unseat the O-ring seal. Remove
the O-ring and discard.
6. Remove both the mounting bolt and
pressure union seals from the
counterbored spaces in the pump
housing. Discard these seals also.
7. Rotate the end plate retaining ring
so that one end of theringis over the
hole in the housing. Insert a small
punch in the 1/8 inch diameter hole
in the housing side opposite the flow
control valve hole. Compress the
retaining ring with the punch and
remove the ring by inserting a
screwdriver under the ring and
twisting the screwdriver (Fig. 6).
8. Remove the end plate. The end plate
is spring loaded and will generally sit
above the housing level for easy
removal. If sticking should occur, a
slight rocking of the plate should be
used to free it.
9. Remove the pressure plate spring.
10. Remove the pump from the vise and
turn it over. Theflowcontrol valve
and its spring will fall out. The flow
control valve is serviced as a unit
and should not be disassembled.

11. With the end plate O-ring removed,
tap very lightly on the end of the
shaft until the pressure plate falls
free.
12. Remove the cam ring, the vanes and
the rotor (Fig. 7).
13. Remove the cam ring and vanes
from the rotor.
14. Remove the retaining ring by
clamping the shaft in a soft-jawed
vise and, using a pair of long nose
pliers or a screwdriver, pry the
retaining ring off the shaft. Be
careful not to damage the shaft with
the vise jaws. Discard the retaining
ring.
15. Remove the rotor and thrust plate
from the shaft.
16. Remove both dowel pins from the
housing.
17. Remove the pressure plate and end
plate O-ring seals from the bore of
the housing and discard them.
18. Pry the shaft seal out of the housing
with a sharp tool only if it is
defective as it will be destroyed
when removed.
Assembly

Before beginning the pump
assembly, clean all metal parts in a
nontoxic solvent.

13-52-04
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'RESERVOIR CAP
MOUNTING BOLT (2).
'RESERVOIR
PRESSURE
UNION

DOWEL PIN (2)
O-RING SEAL (END PLATE)

O-RING SEAL (PRESSURE PLATE)
SEAL
HOUSING ASSY.

SHAFT K E V '

SEAL

FIG. 5 Power Steering Pump Disassembled

1. If the shaft seal was removed, install
a new seal following instructions
under Rotor Shaft Seal Removal and
Installation elsewhere in this Part.
2. Lubricate a new pressure plate Oring seal with power steering fluid
and install it in the third groove
from the rear of the housing.
3. Clamp the end hub of the housing in
a vise in the same position as Step 3
of Disassembly. Do not tighten the
vise as damage to the bearing could
occur.
4. Insert both dowel pins.
5. Install the thrust plate on the drive
shaft with the ported face toward the
splined end of the shaft.
6. Install the rotor on the shaft with the
counterbored end toward the thrust
plate.
7. Clamp the shaft in a soft-jawed vise.
Install a new retaining ring on the
splined end of the shaft by prying the
ring open and sliding it down over
the shaft until it is seated in the ring
groove. Be careful not to damage the
shaft.
8. Insert the shaft in the housing
making certain the thrust plate
slides properly on the dowel pins.
9. Install the cam ring on the dowel
pins with the rotation arrow toward
the rear of the housing (Fig. 8).
10. Install the ten vanes in the rotor
slots with the rounded edge of the
vanes outward. The vanes should
slide freely (Fig. 9).
11. Lubricate the pressure plate with
power steering fluid to prevent

G1919-A

FIG. 6 Removing The End Plate Retaining Ring

damage to the pressure plate O-ring
seal.
12. Install the pressure plate on the
dowel pins with the circular spring
depression toward the rear of the
housing (Fig. 10). The narrow slots
in the plate should engage the dowel

pins. The pressure plate should be
pressed about 1/16 inch over the Oring to seat.
13. Lubricate a new end plate O-ring
with power steering fluid and install
it in the second groove from the rear
of the housing.

POWER STEERING PUMP—SAGINAW
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14. Install the pressure plate spring in
the groove provided in the pressure
plate.
15. Lubricate the end plate with power
steering fluid to prevent damage to
the O-ring and press it into the

G 1920-A

FIG. 7 Removing The Cam Ring,
Vanes and Rotor

housing with an arbor press (Fig.
11). Depress the end plate only far
enough to allow installation of the
retaining ring in its groove.
16. Install the end plate retaining ring
and release the arbor press.
17. Place the control valve spring in its
hole first and then insert the control
valve with the screened end towards
the front of the housing.
18. Install new mounting bolt and
pressure union seals in the
countersunk holes. Lubricate a new
reservoir O-ring seal with power
steering fluid and install it on the
housing.
19. Lubricate the inside edge of the
reservoir with power steering fluid
and install it on the housing. Be
careful to align the holes at the same
time. Service reservoirs will not have
an identification label. If the
reservoir is being replaced, it is
suggested that the model number on
the defective reservoir be imprinted
on the new part for future
identification.
20. Insert both mounting bolts and
tighten to specification.
21. Install a new O-ring on the pressure
union and lubricate with power
steering fluid. Make sure the O-ring
is in the groove next to the head hex.
Insert the pressure union in the flow

G 1921-A

FIG. 8 Installing The Cam Ring
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\
G1922-A

FIG. 9 Installing The Vanes In The
Rotor

control valve hole in the back of the
r e s e r v o i r and t i g h t e n to
specification.
22. Support the shaft on the opposite
side of the keyway and tap the
woodruff key lightly into place with
a plastic hammer.
23. Attach the mounting bracket and
pulley to the pump.

13-52-06
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DOWEL PINS

FIG. 10 Installing The Pressure Plate

FIG. 11 Installing The End Plate Retaining Ring

SPECIFICATIONS

SAGINAW POWER STEERING PUMP TORQUE LIMITS (FT-LB)

SPECIAL SERVICE TOOLS

Description

Torque

Pulley Nut

45-65

Reservoir Mounting Bolt

35

Flow Control Fitting Assembly

35

Pressure Union

35

Bracket Nuts

30-45

Pressure Line to Pump Nut

25-34

Tool No.

Description

T69L-10300-A

Pulley Remover

T68P-3B592-B

Seal Protector

T72P-3B592-A

Seal Installer

CG'930-C
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14-01-01

GENERAL SUSPENSION SERVICE

^mti^^n^\ <yV/3:

GROUP

14
PART 14-01
General Suspension Service

PART 14-03
Front Suspension-Spring on
Lower Arm
PART 1404
Front Suspension-Spring on
Upper Arm

PAGE
14-01-01

PART 1430

PAGE

Rear Suspension-Leaf Springs

14-30-01

PART 14-32
Rear Suspension-Coil Springs

14-32-01

14-03-01
PART 14-50
Load Leveling System-Air
14-04-01

Sleeve Shock Absorbers

14-50-01

PART 14-01 General Suspension Service
This Information Applies to All Models
COMPONENT INDEX
CASTER AND CAMBER
ADJUSTMENTS

SHOCK ABSORBER CHECKS
01-02

FRONT END GENERAL
INSPECTION

SPECIFICATIONS

Page

01-07
01-08

STEERING WHEEL SPOKE
01-06

FRONT WHEELALIGNMENT
CHECKS

COMPONENT INDEX

Page

POSITION
Adjustment

01-01

TOE ADJUSTMENT

01-04
01-04

TESTING
FRONT WHEEL ALIGNMENT
CHECKS
Do not attempt to check and adjust
front wheel alignment without first
making a preliminary inspection of
the front-end parts. Refer to Section
5. Check all the factors of front
wheel alignment except the turning
angle before making any
adjustments. The turning angle
should be checked only after caster,
camber, and toe have been adjusted
to specifications. The front wheel
alignment should be checked under
curb load c o n d i t i o n s . These
conditions are:
1. Gasoline tank filled, radiator filled
and oil level to specification.
2. Spare tire, wheel, jack and jack
handle in design position.

3. Front seats in rearmost position.
4. All other loading removed.
5. All tires inflated to specified
pressure (cold).
6. All excessive mud, dirt and road
deposit accumulation removed from
chassis and underbody.
The front wheel alignment
specifications are given in the
Specifications Section of this Part.
EQUIPMENT INSTALLATION

Equipment used for front wheel
alignment inspection must be accurate.
Whenever possible, front wheel
alignment checks should be performed
on stationary wheel aligning equipment.
In the absence of such equipment,
portable equipment may be used and the
work may be performed on a level floor.
Thefloorarea should be level within 1/

4 inch from front to rear of the vehicle
and within 1/8 inch from side to side.
1. Check the runout of each front
wheel and tire using a dial indicator
against the rim outer band. If the
runout exceeds 1/8 inch, correction
may be made by rotating the wheel
on the drum. When the minimum
runout has been obtained, mark the
point of greatest runout so the
wheels can be positioned as shown in
Fig. 1 when checking the front end
alignment. Hold a piece of chalk
against the wheel rim or the tire
sidewall while spinning the wheels.
The chalk will mark the rim or tire
at the point or greatest runout.
2. Drive the vehicle in a straight line
far enough to establish the straight
ahead position of the front wheels,
and then mark the steering wheel

14-01-02

14-01-02
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hub and the steering column collar

CAMBER

(Fig. 2). Do not adjust the steering
wheel spoke position at this time. If

Check the camber angle at each
front wheel.
Camber is the amount the front
wheels are tilted at the top (Fig. 3). If a
wheel tilts outward, camber is positive.
If the top of a wheel tilts inward, camber
is negative. The correct camber angle is
specified in the Specifications Section of
this Part.
The maximum camber difference
(side-to-side) is specified at the end of
this Part.

the front wheels are turned at any
time during the inspection, align the
marks to bring the wheels back to
the straight-ahead position.
3. Install the wheel alignment
e q u i p m e n t on the v e h i c l e .
Whichever type of equipment is
used, follow the installation and
inspection instructions provided by
the equipment manufacturer.
CASTER

Check the caster angle at each front
wheel.
The caster is the forward or
rearward tilt of the top of the wheel
CHALK MARK IN THIS POSITION
WHEN CHECKING TOE-IN AND TOE-OUT
ON TURNS

TOE
ALIGNMENT MARKS
G1701-A

FIG. 2 Straight Ahead Position
Marks—Typical

spindle (Fig. 3). If the top of the spindle
tilts to the rear, caster is positive. If the
top of the spindle tilts to the front, caster
is negative. The correct caster angle, or
tilt, is specified in the Specifications
Section of this Part.
The maximum caster difference
(side-to-side) is specified at the end of
this Part.

FRONT WHEEL TURNING ANGLE

POSITIVE
CAMBER
1 NEGATIVE - * - i |
CASTER
CL|

POSITIVE
CASTER

OF TIRE
CHALK MARK IN THIS POSITION
WHEN CHECKING CASTER AND CAMBER
LOCATION OF POINT OF GREATEST
LATERAL RUN-OUT ON FRONT
WHEELS WHEN CHECKING
ALIGNMENT FACTORS
CAMBER
F1215-A

FIG. 1 Front Wheel Position for
Checking Alignment

ANGLE

Toe should only be checked and
adjusted after the caster and camber
have been adjusted to specifications.
Check the toe with the front wheels
in the straight-ahead position. Run the
engine so that the power steering control
valve will be in the center (neutral)
position (if so equipped). Measure the
distance between the extreme front and
also between the extreme rear of both
front wheels. The difference between
these two distances is the toe-in or toeout.
Correct toe-in, or inward pointing of
both front wheels at the front is specified
in the Specifications Section of this Part.

F1216-A

FIG. 3 Caster and Camber Angles

When the inside wheel is turned 20
degrees, the turning angle of the outside
wheel should be as specified in the
Specifications Section of this Part. The
turning angle cannot be adjusted
directly, because it is a result of the
combination of caster, camber, and toe
adjustments and should, therefore, be
measured only after these adjustments
have been made. If the turning angle
does not measure to specifications,
check the spindle or other suspension or
steering parts for a bent condition.

ADJUSTMENTS
After front wheel alignment factors
have been checked, make the necessary
adjustments. Do not attempt to adjust
front wheel alignment by bending the
suspension or steering parts.
CASTER AND CAMBER
ADJUSTMENTS
FORD, MERCURY, METEOR, TORINO,
MONTEGO, THUNDERBIRD,
CONTINENTAL MARK IV AND
LINCOLN CONTINENTAL

Caster and camber is adjusted by
loosening the bolts that attach the upper
suspension arm inner shaft to the frame

side rail, and moving the inner shaft in
or out in the elongated bolt holes with
the tool shown in Fig. 4. The tool should
be installed with the tool pins in the
frame holes and the hooks over the
upper arm inner shaft. Then, tighten the
tool hook nuts snug before loosening the
upper arm inner shaft attaching bolts.

Tools T69P-3000-A

UPPER ARM
|NNER

SHAFT

Caster

To adjust the caster angle, tighten
the tool front hook nut or loosen the
rear hook nut (Fig. 5) as required to
increase caster to the desired angle. To
decrease caster, tighten the tool rear

FI529-A

FIG. 4 Camber and Caster Adjusting
Tool
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SUSPENSION UPPER
ARM MOVEMENT

CASTER CHANGE

CAMBER CHANGE

Front Bolt Outboard

Tilt Backward
Increase Positive Caster
or
Decrease Negative Caster

Tilt Outward
Increase Positive Camber
or
Decrease Negative Camber

Rear Bolt Outboard

Tilt Forward
Decrease Positive Caster
or
Increase Negative Caster

Front Bolt Inboard

Tilt Forward
Decrease Positive Caster
or
Increase Negative Caster

Rear Bolt Inboard

Tilt Backward
Increase Positive Caster
or
Decrease Negative Caster

Tilt Inward
Decrease Positive Camber
or
Increase Negative Camber

CF1528-A
FIG. 5 Caster a n d Camber Adjustments

hook nut or loosen the front hook nut as
required (Fig. 5). The caster angle can
be checked without tightening the inner
shaft attaching bolts. Check the camber
adjustment to be sure it did not change
during the caster adjustment and adjust
if necessary. Then, tighten the upper
arm inner shaft attaching bolts to
specification. Remove the adjusting bar
(Tool T69P-3OOO-A) and the alignment
spacers (Tool T65P-3OOO-E or F).
Camber

To adjust the camber angle, install
the tool as outlined above (Fig. 4).
Loosen both inner shaft attaching
bolts and tighten or loosen the hook nuts
to move the inner shaft inboard or
outboard as necessary with Tool
T69P-3OOO-A to increase or decrease
camber (Fig. 4). The camber angle can
be checked without tightening the inner
shaft attaching bolts.

.CASTER ADJUSTMENT NUTS

INNER SLEEVE
TURN NUTS
REARWARD
TO OBTAIN
POSITIVE
CASTER

WASHER

OUTER SLEEVE
FRONT INSULATOR
WASHER
REAR ADJUSTMENT NUT

TURN NUTS
FORWARD
TO OBTAIN
NEGATIVE
CASTER

COUGAR, MUSTANG, MAVERICK,
COMET

Be sure all the equipment listed in
Equipment Installation is installed
before adjusting the caster and camber.
Caster is controlled by the front
suspension strut (Fig. 6). To obtain
positive caster, loosen the strut rear nut
and tighten the strut front nut against
the bushing. To obtain negative caster,
loosen the strut front nut and tighten the
strut rear nut against the bushing.
Camber is controlled by the
eccentric cam located at the lower arm
attachment to the side rail (Fig. 4).

REAR INSULATOR

FRONT ADJUSTMENT NUT

LAMDtK AUJUb IMtlN

SPREAD THIS MEMBER AT
LOWER ARM PIVOT
BUSHING
PRY AT THESE POINTS

F1371-I

FIG. 6 Caster and Camber Adjustment Procedures

To adjust the camber, loosen the
camber adjustment bolt nut at the rear
of the body bracket. Spread the body
bracket at the camber adjustment bolt
area just enough to permit lateral travel
of the arm when the adjustment bolt is

turned. Rotate the bolt and eccentric as
required to increase or decrease camber.
After the caster and camber has
been adjusted to specification, torque
the lower arm eccentric bolt nut and the
strut front nut to specification.
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PINTO

1. By working from inside the front
wheel housing, install the special
service Tool T71P-3OOO-A, one at
each end of the upper arm inner
shaft (Fig. 7). Turn the special tool
bolts inward until the bolt ends
contact the body metal.
2. Loosen the two upper arm inner
shaft-to-body attaching bolts. The
upper arm inner shaft will move
inboard until stopped by the special
tool bolt ends solidly contacting the
body metal.
3. Turn the special tool bolt(s) inward
or outward until caster and camber
are within specifications. Tightening
these bolts on the special tools force
the arm outward; while loosening
the adjustment bolts on the special
tools permits the arm and inner shaft
to move inboard due to weight force.
4. W h e n c a s t e r and c a m b e r
specifications are attained, torque
the upper arm inner shaft-to-body
attaching bolts to 75-105 ft- lb.
5. Loosen the special tool bolts and
remove tools.

\
1. POSITION TOOL ONTO
UPPER ARM INNER
SHAFT BUSHING

ADJUSTMENT IS MADE
BY TURNING BOLT

T O ! A N D STEERING WHEEL
SPOKE POSITION ADJUSTMENTS
ALL CAR LINES EXCEPT PINTO

After adjusting caster and camber,
check the steering wheel spoke position
when the front wheels are in the
straight-ahead position. If the spokes are
not in their normal position, they can be
properly adjusted while toe is being
adjusted.
1. Loosen the two clamp bolts on each
spindle connecting rod sleeve (Fig.
8).
2. Adjust toe. If the steering wheel
spokes are in their normal position,
lengthen or shorten both rods
equally to obtain correct toe (Fig. 8).
If the steering wheel spokes are not
in their normal position, make the
necessary rod adjustments to obtain
correct toe and steering wheel spoke
alignment (Figs. 9 and 10).
3. Recheck toe and the steering wheel
spoke position. If toe is correct and
the steering wheel spokes are still
not in their normal position, turn
both connecting rod sleeves upward
or downward the same number of
turns to move the steering wheel
spokes (Fig. 8).
4. When toe and the steering wheel
spoke position are both correct,
lubricate clamp, bolts and nuts and
torque the clamp bolts on both
c o n n e c t i n g rod sleeves to
specification. The sleere position
should not be changed when the
clamp bolts are tightened.

2. THEN POSITION INTO
HOLE IN SHEET METAL
F1639-A

FIG. 7 Caster and Camber Adjustment—Pinto

TURN D O W N W A R D TO
INCREASE ROD LENGTH

TURN UPWARD
TO DECREASE
ROD LENGTH

TURN
DOWNWARD
TO DECREASE
ROD LENGTH

LEFT-HAND SLEEVE

TURN UPWARD TO
INCREASE ROD LENGTH

RIGHT-HAND SLEEVE
M433-A

FIG. 8 Spindle Connecting Rod Adjustment
PINTO

Check to see that the steering shaft
and steering wheel marks are in
alignment and in the top position.
2. Loosen the clamp screw on the tie
rod bellows and free the seal on the

rod to prevent twisting of the
bellows during Step 4.
3. Use a suitable open end wrench on
the flats of the tie rod socket to
prevent the socket from turning
while loosening the tie rod jam nut.
4. Use suitable pliers to turn the tie rod
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WHEN TOE II CORRECT
TURN BOTH CONNECTING ROD
SLEEVES DOWNWARD TO ADJ UST
SPOKE POSITION ,

TURN BOTH CONNECTING ROD
SLEEVES UPWARD TO
ADJUST SPOKE POSITION

SHORTEN LEFT ROD
TO DECREASE TOE

WHEN TOE IS
NOT CORRECT
LENGTHEN LEFT ROD TO
INCREASE TOE

LENGTHEN RIGHT ROD
TO INCREASE TOE

SHORTEN RIGHT ROD
TO DECREASE TOE
ADJUST BOTH RODS EQUALLY TO MAINTAIN NORMAL SPOKE POSITION

F1434-D
FIG. 9 Toe and Steering Wheel Spoke Alignment Adjustment:

-All Car Lines

Except Comet, Maverick, Cougar, Mustang, Pinto

WHEN TOE IS CORRECT
TURN BOTH CONNECTING ROD
SLEEVES TO ADJUST
SPOKE POSITION

WHEN TOE IS
NOT CORRECT
LENGTHEN LEFT ROD TO
INCREASE TOE

TURN BOTH CONNECTING ROD
SLEEVES TO
ADJUST SPOKE POSITION

SHORTEN LEFT ROD
TO DECREASE TOE
LENGTHEN RIGHT ROD
TO INCREASE TOE

SHORTEN RIGHT ROD
TO DECREASE TOE
ADJUST BOTH RODS EQUALLY TO MAINTAIN NORMAL SPOKE POSITION

F1633-B
FIG.

10 Toe and Steering Wheel Spoke Alignment Adjustments—Comet,
Maverick, Cougar, Mustang
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inner end to get toe within
specifications (Fig. 11).
Do not position the pliers on the tie
rod threads. Turning to reduce the
number of threads showing will
increase toe. Turning in the opposite
direction will reduce toe.
5. When toe is properly set and the
steering wheel is in the straight-ahead
position, use a suitable open end
wrench on the flats of the tie rod
socket to hold the socket from
turning while tightening the tie rod
jam nut to 35-50 ft-lb. Tighten the
bellows clamp screw securely. This
procedure applies to both left and
right tie rod ends.
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F1640-B

FIG. 11 Toe Adjustment-Pinto

CLEANING AND INSPECTION
FRONT END GENERAL
INSPECTION

Do not check and adjust front wheel
alignment without first making the
following inspection for front-end
damage, or wear.
1. Check for specified air pressures in
all four tires.
2. Raise the front of the vehicle off the
floor. Shake each front wheel
grasping the upper and lower
surfaces of the tire. Check the front
suspension ball joints and mounts
for looseness, wear, and damage.
Check the brake backing plate
mountings. Torque all loose nuts
and bolts to specification. Replace
all worn parts as outlined in Parts
14-03 and 14-04.
3. Check the steering gear mountings
and all steering linkage connections
for looseness. Torque all mountings
to specifications. If any of the
linkage is worn or bent, replace the
parts as outlined in Part 13-20.
4. Check the front wheel bearings. If
any in-and-out free play is noticed,
adjust the bearings to specifications.
Replace worn or damaged bearings
as outlined in Part 11-10.
5. Spin each front wheel with a wheel
spinner, and check and balance each
wheel as required.
6. Check the action of the shock
absorbers. If the shock absorbers are
not in good condition, the vehicle
may not settle in a normal, level
position, and front wheel alignment
may be affected.

Upper Ball Joint Inspection
FORD, MERCURY, METEOR, TORINO,
MONTEGO, THUNDERBIRD, LINCOLN
CONTINENTAL AND CONTINENTAL
MARK IV

1. Raise the vehicle and place floor
jacks beneath the lower arms.
2. Ask an assistant to grasp the lower
edge of the tire and move the wheel
in and out.
3. As the wheel is being moved in and
out, observe the upper end of the
spindle and the upper arm.
4. Any movement between the upper
end of the spindle and the upper arm
indicates ball joint wear and loss of
preload. If any such movement is
observed, replace the upper
suspension arm. During the

'

foregoing check, the lower ball joint
will be unloaded and may move.
Disregard all such movement of the
lower ball joint. Also, do not
mistake loose wheel bearings for a
worn ball joint.
COUGAR, MUSTANG, MAVERICK
AND COMET

1. Raise the vehicle on a frame contact
hoist or by floor jacks placed
beneath the underbody until the
wheel falls to the full down position
as shown in Fig. 12. This will unload
the upper ball joint.
2. Adjust the wheel bearings as
described in Part 11-10.
3. Attach a dial indicator to the upper
arm and position the indicator so

that the plunger rests against the
inner side of the wheel rim adjacent
to the upper arm ball joint.
4. Grasp the tire at the top and bottom,
and slowly move the tire in and out
(Fig. 12). Note the reading (radial
play) on the dial indicator. If the
reading exceeds specifications,
replace the upper suspension arm.
Lower Ball Joint Inspection
FORD, MERCURY, METEOR, TORINO,
MONTEGO, THUNDERBIRD, LINCOLN
CONTINENTAL AND CONTINENTAL
MARK IV

1. Raise the vehicle and place jacks
under the lower arms as shown in
Fig. 13. This will unload the lower
ball joints.
2. Adjust the wheel bearings as
described in Part 11-10.
3. Attach a dial indicator to the lower
arm and position the indicator so
that the plunger rests against the
inner side of the wheel rim adjacent
to the lower ball joint.
4. Grasp the tire at the top and bottom
and slowly move the tire in and out
(Fig. 13). Note the reading (radial
play) on the dial indicator. If the
reading exceeds specifications,
replace the lower suspension arm.
COUGAR, MUSTANG, MAVERICK
AND COMET

1. Raise the vehicle on a frame contact
hoist or by floor jacks placed
beneath the underbody until the
wheel falls to the full down position.
2. Ask an assistant to grasp the lower
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edge of the tire and move the wheel
in and out.
3. As the wheel is being moved in and
out, observe the lower end of the
spindle and the lower arm.
4. Any movement between the lower
end of the spindle and the lower arm
indicates ball joint wear and loss of
preload. If any such movement is
observed, replace the lower
suspension arm. During the
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MAXIMUM TOLERANCE

foregoing check, the upper ball joint
will be unloaded and may move.
Disregard all such movement of the
upper ball joint. Also, do not
mistake loose wheel bearings for a
worn ball joint.
SHOCK ABSORBER CHECKS

All vehicles are equipped with
hydraulic shock absorbers of the
direct-acting type and are nonadjustable
and nonrefillable. They cannot be
repaired.
Before replacing a shock absorber,
check the action of the shock absorbers
as follows:
On Vehicle Tests
1. Check the shock absorber to be sure
it is securely and properly installed.
Check the shock absorber insulators
for damage and wear.
Replace any defective insulators and
tighten attachments to the specified
torque (on a shock absorber which
incorporates integral insulators, replace
the shock absorbers).
2. Inspect the shock absorber for
evidence of fluid leakage. A light
film of fluid is permissible. Be sure
any fluid observed is not from
sources other than the shock
absorber.
Replace the shock absorber if
leakage is severe.

MAXIMUM TOLERANCE
F1435-A

F 1500-A

FIG. 12 Measuring Upper Ball Joint
Radial Play

FIG. 13 Measuring Lower Ball Joint
Radial Play

3. Disconnect the lower end of the
shock absorber. Extend and
compress the shock absorber as fast
as possible, using as much travel as
possible.
Action should become smooth and
uniform throughout each stroke. Higher
resistance on extension than on
compression is a normal condition.
Faint swish noises are also normal.
Remove the shock absorber for a
bench test if action is erratic. If the
action is smooth, but the shock
absorbers are suspected of being weak,
follow step 4:
4. Repeat step 3 on the mating shock
absorber installed on the opposite
side of the vehicle, and compare
results of both tests. If the action is
similar, it is unlikely that either
shock absorber is defective.
Reconnect both shock absorbers.

Replace the shock absorber having
the lower resistance. Ensure that the
part number of the replacement is the
same as that of the original shock
absorber. The replacement shock
absorber resistance will appear to be
higher than either original due to initial
friction of the rod seal.
Bench Test

With the shock absorber right side
up (as installed in vehicle), extend it
fully. Then turn the shock absorber
upside down and fully compress it.
Repeat this procedure at least three
times to ensure that any entrapped air
has been expelled. Now place the shock
absorber right side up in a vise, and
hand stroke the shock absorber as
described in On Vehicle Tests, Step 3. If
action is not now smooth and uniform,
install a new shock absorber.
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SPECIFICATIONS

FRONT WHEEL ALIGNMENT
Vehicle Model

Alignment Factors

Pinto

Caster

Maverick, Comet

Camber
Toe-Inches
Caster
Camber
Toe-Inches

Mustang, Cougar

Torino, Montego

Caster
Camber
Toe-Inches
Caster
Camber
Toe-Inches

Ford, Mercury,
Meteor

Caster
Camber
Toe-Inches

Thunderbird,
Mark IV
Lincoln Continental

Min.

Max.

Sta.Wgn. -1-1/2°
Others - 1 °
©

©

(2)

©

-

1/4°

-

0
2-1/2°
3/4°
1/16

- 2°
- 1/2°
-

+2°
+1-1/2°
3/8
+2-1/4°
+1-3/4°
9/16

1/16
3/4°
1/4°
3/16

- 1°

Caster
Camber
Toe-Inches

Q)

- 1/2°
- 1/4°

Caster
Camber
Toe-Inches

©

1/16

-

Vehicle Model

Turning Angle of Outside Wheel With
Inside Wheel Turned 20°
18.99°

Pinto

With Power Steering 1 8 . i l 0
With Manual Steering 18.-4°

Maverick, Comet
Mustang, Cougar

17.72°

Torino, Montego

17.73°

Ford, Mercury, Meteor

18.75°

Thunderbird, Mark IV

17.74°

Lincoln Continental

18.16°

+4°
+1°
7/16

0

Q)

+2-1/2°
+3°
+1-3/4°
1/4
+1-1/2°
+1-1/4°
3/8

FRONT WHEEL TURNING ANGLE

1/16

+3-1/2°
+1-3/4°
7/16

1/2°
1/2°
0

+3-1/2°
+1-1/2°
3/8

© Maximum checking difference (side to side) not to exceed 1° with caster and camber within
specifications.
(2) Maximum checking difference (side to side) not to exceed 3/4° with caster and camber within
specifications.
(3) Maximum camber difference between wheels not to exceed 3/4° . Maximum caster difference
between wheels not to exceed 1 ° with camber and caster within specifications.
® Maximum camber difference (side to side) not to exceed 1°. Maximum caster difference
not to exceed 3/4° with caster and camber within specifications.

BALLJOINTS-RADIALPLAY
Vehicle Model

Radial Play-Max. Allowable

Description

Cougar, Mustang
Comet, Maverick

Lower Ball Joint

Torino, Montego,
Ford, Mercury,
Meteor, Thunderbird,
Lincoln, Mark IV, Pinto

Lower Ball Joint
Upper Ball Joint

Upper Ball Joint

Replace the arm if ball joint
is perceptibly loose
0.250 Inch
0.250 Inch
Replace the arm if bcill joint
is perceptibly loose

WHEELBASE AND TREAD WIDTH-INCHES
Tread Width
Vehicle Model
Pinto (All)
Comet, Maverick

Wheelbase

Front

Rear

94.2

55.0

55.0

2 Door

103.0

56.5

56.5

4 Door

110.0

56.5

56.5

109.0

61.5

61.0

Mustang
Cougar

112.0

61.5

61.0

2 Door

114.0

62.8

62.9

4 Door

118.0

62.8

62.9

Torino, Montego Station Wagon

118.0

63.4

63.5

Ford and Station Wagon

121.0

64.1

64.3

Torino, Montego

Mercury, Meteor

124.0

64.1

64.3

Thunderbird, Mark IV

120.4

63.0

63.1

Lincoln Continental

127.0

64.3

64.3

SPECIAL SERVICE TOOLS
Tool No.

Description

T69P-3000-A

Caster and Camber Adjusting Tools

14-03-01

FRONT SUSPENSION—SPRING O N LOWER ARM

14-03-01

PART 14-03 Front SuspensionSpring On Lower Arm
Applies Only to Ford, Mercury, Meteor, Torino, Montego,
Pinto, Thunderbird, Continental Mark IV, Lincoln Continental
COMPONENT INDEX
Page
COMPONENT INDEX
FRONT SHOCK ABSORBER
Removal and Installation
FRONT SPRING
Removal and Installation

03-06
03-04

FRONT SUSPENSION
Description

03-01

E

LL

Q_

LL
LLJ

IE

f—

a

DC

LJL.

Removal and Installation
LOWER ARM
Removal and Installation
LOWER ARM STRUT AND/OR BUSHING
Removal and Installation

03-05
03-04

Page

SPECIFICATIONS

03-09

STABILIZER BAR END BUSHING
Removal and Installation

03-03

STABILIZER BAR INSULATOR
Removal and Installation
UPPER ARM
Removal and Installation
UPPER ARM BUSHINGS
Removal and Installation

03-03
03-05
03-06

03-03

DESCRIPTION
FRONT SUSPENSION
Each front wheel rotates on a
spindle. The upper and lower ends of the
spindle are attached to upper and lower
ball joints which are mounted to an
upper and lower arm respectively. The

upper arm pivots on a bushing and shaft
assembly which is bolted to the frame.
The lower arm pivots on a bolt in the
Number 2 crossmember (Figs. 1 and 2).
A coil spring seats between the lower
arm and the top of the spring housing.
A double action shock absorber is bolted

to the arm and the top of the spring
housing.
Upper and lower suspension arms
must always be replaced as a unit. Ball
joints and other subcomponents should
not be installed in a used suspension
arm.

FRONT SUSPENSION—SPRING ON LOWER ARM
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14-03-02

STRUT

VIEWS

STABILIZER BAR

VIEWX

'

SHOCK ABSORBER

SPRING INSULATOR-5415

SPRING-5310

STRUT-3468

_

VIEW X & Y
VIEW U, V & W

VIEW W

VIEWV
VIEWS
ASSEMBLED VIEW
F1748-A

FIG. 1 Front Suspension Typical Ford, Mercury, Meteor, Montego, Torino, Thunderbird, Continental Mark IV, Lincoln
Continental
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14-03-03

UPPER ARM-3082

ASSEMBLED VIEW
SPRING
INSULATOR-5415

SPRING-5310

SPINDLE-3106-7

SHOCK ABSORBER-18124
LOWER ARM-3078-9

STATION WAGON ONLY

FIG. 2 Front Suspension—Pinto

REMOVAL AND INSTALLATION
STABILIZER BAR END BUSHING
Removal and Installation
To replace the end bushings on each
stabilizer link, use the following
procedure:
1. Raise the vehicle on a hoist.
2. Remove the nut, washer and
insulator from the lower end of the
stabilizer bar attaching bolt.
3. Remove the bolt and the remaining
washers(3) insulators (3) and the
spacer.
4. Assemble a flat washer and a new
insulator on the bolt.
5. Insert the bolt through the stabilizer
bar then install a new insulator and
a flat washer on it.
6. Install the spacer, flat washer and
another new insulator on the bolt.

7. Insert the bolt through the lower
arm and install a new insulator and
a flat washer. Install and torque the
attaching nut to specification.
STABILIZER BAR INSULATOR
Removal and Installation
1. Raise the vehicle high enough to
provide working space, and place
supports under both front wheels.
2. Disconnect the stabilizer from each
link. Disconnect both stabilizer
attaching brackets, and remove the
stabilizer.
3. Coat the necessary parts of the
stabilizer with RUGLYDE or a
comparable lubricant, and slide new
insulators onto the stabilizer.

4. Secure each end of the stabilizer bar
to the lower arm making sure that
the bolt head is at the top to
eliminate interference with the brake
hose.
5. Remove the supports and lower the
vehicle.
LOWER ARM STRUT AND/OR
BUSHING
Removal and Installation
1. Remove the nut from the lower arm
strut at the frame and remove the
washer and bushing from the strut.
2. Remove nuts, washers, and bolts
attaching the strut and rubber
bumper to the lower arm.
3. Pull the strut from the frame.
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4. Remove the rear side bushing and
washer from the strut.
5. Place the rear side washer and
bushing on the strut and position the
strut to the frame and lower arm.
6. Position the rubber bumper on the
strut and install the bolts, washer,
and nuts attaching the strut to the
lower arm. Torque the nuts and
bolts to specification.
7. Install the bushing, washer, and nut
on the strut at the frame. Tighten the
nut and install the cotter pin.
8. Check caster, camber, and toe and
adjust if necessary.
FRONT SPRING
Removal
1. Raise the vehicle and support the
front end of the frame with jack
stands.
2. Place a jack under the lower arm to
support it.
3. Disconnect the lower end of the
shock absorber from the lower arm.
It may be necessary to use a suitable
pry bar to free the lower end of the
shock absorber.
4. Remove the bolts that attach the
strut and the rebound bumper to the
lower arm.
5. Disconnect the lower end of the
sway bar stud from the lower arm.
On Pinto, remove the nut that
BALL JOINT

BOLT HEAD

retains the shock absorber to the
crossmember and remove the shock
absorber.
6. Remove the nut and bolt that
secures the inner end of the lower
arm to the crossmember.
7. Carefully lower the jack slowly to
relieve the spring pressure on the
lower arm, then remove the spring
(Fig. 3).
Installation
1. Place the spring upper insulator on
the spring and secure with tape.
2. Position the spring on the lower arm
so that the lower end properly
engages the seat. The end of the
spring must be no more than 1/2
inch from the end of the depression
in the arm.
3. Raise the lower arm carefully with a
jack while guiding the inner end to
align with the bolt hole in the
crossmember. Insert the attaching
bolt in the c r o s s m e m b e r and
through the lower arm. Install and
torque the nut to specification. .
4. Secure the lower end of the shock
absorber to the lower arm with the
two attaching bolts.
5. Secure the strut and the rebound
bumper to the lower arm with the
two attaching bolts. Torque the bolts
to specification
6. If so equipped, connect the sway bar

STABILIZER

F1370-B

FIG. 3 Removing or Installing Front Spring
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to the lower arm with the attaching
washer and insulators. Torque the
nut to specification.
7. Remove the jack stands and lower
the vehicle.
LOWER ARM
Removal
1. Raise the front of the vehicle and
position safety stands under both
sides of the frame just back of the
lower arms.
2. Remove the hub cap or wheel cover.
3. If equipped with drum type brakes,
remove the wheel and tire and brake
drum as an assembly. Remove the
brake backing plate attaching bolts
and remove the backing plate from
the spindle. Wire the backing plate
to the underbody to prevent damage
to the brake hose.
4. If equipped with disc brakes, remove
the wheel and tire from the hub.
Remove 2 bolts and washers that
attach the caliper and brake hose to
the spindle.
5. Disconnect the lower end of the
shock absorber, and push it up to the
retracted position.
6. If so equipped, disconnect the
stabilizer bar link from the lower
arm.
7. Remove the cotter pins from the
upper and lower ball joint stud nuts.
8. Remove 2 bolts and nuts attaching
the strut to the lower arm (Fig. 1).
9. Loosen the lower ball joint stud nut
one or two turns. Do not remove the
nut from the stud at this time.
10. Install Tool T57P-3OO6-A or T71P3006-A(for Pinto) between the upper
and lower ball joint studs. The tool
should be seated firmly against the
ends of both studs and not against
the stud nuts.
11. With a wrench, turn the adapter
screw until the tool places the stud
under tension. Tap the spindle near
the lower stud with a hammer to
loosen thammer to loosen the stud in
the spindle. Do not loosen the stud
from the spindle with tool pressure
only.
12. Position a floor jack under the lower
arm (Fig. 4) and remove the one nut
and bolt attaching the lower control
arm to the No. 2 crossmember.
13. Lower the floor jack and remove the
spring and insulator.
14. Remove the ball joint nut and
remove the control arm from the
vehicle.
Installation
1. Position the lower arm to the spindle
and loosely insttall the ball joint stud
attaching nut.
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9. Remove the safety stands and lower
the vehicle.
10. If the lower arm is being replaced
due to accidental damage, check the
caster, camber, and toe-in and adjust
as required (Part 14-01).
UPPER ARM

F1437-B

FIG. 4 Removing Front Spring-Lower
Arm Replacement
2. Position the spring and insulator to
the upper spring pad and lower arm.
Using a floor jack, raise the control
arm to align with the N o . 2
crossmember. Install the through
bolt and retaining nut. Torque to
specification. Remove the jack.
3. Install the ball joint stud attaching
nut and torque to specification.
Continue to tighten the nut until the
cotter pin hole is in line with the nut
slots. Install a cotter pin in the upper
and lower ball joint studs.
4. Pull the shock absorber down and
connect it to the lower arm.
5. Position the strut and bumper to the
lower arm. Install the attaching
bolts and nuts and torque to
specification.
6. If so equipped, position the stabilizer
bar link to the lower arm and install
the attaching nuts.
7. If equipped with drum type brakes,
position the brake backing plate to
the spindle and install the attaching
b o l t s . T o r q u e t h e b o l t s to
specification. Adjust the brakes as
outlined in Group 12. Install the
wheel, tire, and drum to the spindle
and adjust the wheel bearings as
outlined in Part 11-02.
If equipped with disc brakes-Install
the hub and rotor on the spindle.
Position the caliper over the rotor and
install the attaching bolts. Torque the
bolts to specification. Install the wheel
and tire on the wheel hub and adjust the
wheel bearings outlined in Part 11-02.
8. Install the hub cap or wheel cover.

Removal
1. Raise the front of the vehicle and
position safety stands under both
sides of the frame just back of the
lower arm.
2. Remove the hub cap or wheel cover.
3. If equipped with drum type brakesremove the wheel and tire and brake
drum as an assembly (Part 11-02).
4. If equipped with disc brakes-remove
the wheel and tire from the hub.
5. Remove the cotter pin from the
upper ball joint stud nut.
6. Loosen the upper ball joint stud nut
one or two turns. Do not remove the
nut from the stud at this time.
7. Install Tool T57P-3OO6-A or T71P3006-A (for Pinto) between the
upper and lower ball joint studs with
the adapter screw on top. The tool
should be seated firmly against the
ends of both studs and not against
the nuts or lower stud cotter j>in.
8. With a wrench, turn the adapter
screw until the tool places the stud
under tension. Tap the spindle near
the upper stud with a hammer to
loosen the stud in the spindle. Do
not loosen the stud from the spindle
with tool pressure only.
9. Remove the tool from between the
ball joint studs and place a floor jack
under the lower arm.
10. Raise the floor jack to relieve the
pressure from the upper ball joint
stud nut and remove the nut.
11. Remove the upper arm inner shaft
attaching bolts. Remove the upper
arm and inner shaft as an assembly.
12. Remove the bumper from the upper
arm.
Installation
1. Position the bumper to the upper
arm and install the nut and washer.
Torque the nut to specifications.
2. Position the upper arm inner shaft to
the frame side rail and install the 2
attaching bolts and washers snug.
3. Connect the upper ball joint stud to
the spindle and install the attaching
nut. Torque the nut to specification
and continue to tighten the nut until
the cotter pin hole in the stud is in
line with the nut slots. Then, install
the cotter pin.
4. If equipped with drum type brakes,
adjust the brakes as outlined in Part
12-02. Install the wheel, tire, and
drum to the spindle and adjust the

5.

6.
7.
8.
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wheel bearings as outlined in Part
11-10.
If equipped with disc brakes, install
the wheel and tire on the hub and
adjust the wheel bearings as outlined
in Part 11-10.
Install the hub cap or wheel cover.
Remove the safety stands and lower
the front of the vehicle.
Adjust caster, camber, and toe to
specification.

FRONT WHEEL SPINDLE
Removal
1. Raise the vehicle until the front
wheel clears the floor, and place a
support under the frame.
2. Remove the hub cap or wheel cover.
3. If equipped with drum type brakesremove the wheel and tire and brake
drum as an assembly (Part 11-02).
Remove the brake backing plate
attaching bolts and remove the
backing plate from the spindle. Wire
the backing plate to the underbody
to prevent damage to the brake hose.
4. If equipped with disc brakes-remove
the wheel and tire from the hub.
Remove 2 bolts and washers
retaining the caliper and brake hose
to the spindle. Remove the caliper
from the rotor and wire it to the
unundeunderbody to prevent
damage to the brake hose. Then,
remove the hub and rotor from the
spindle (Part 11-02). Remove 3 bolts
attaching the splash shield to the
spindle and remove the splash
shield.
5. Remove the steering connecting rod
from the spindle arm with Tool
OTC462.
6. Remove the cotter pins from both
ball joint stud nuts, and loosen the
nuts one or two turns. Do not
remove the nuts from the studs at
this time.
7. Install the proper ball joint remover
tool between the upper and lower
ball joint studs. The tool should seat
firmly against the ends of both studs
and not against the stud nuts.
8. Turn the tool nut with a wrench
until the tool places the studs under
tension, and, with a hammer, tap the
spindle near the stud to loosen them
in the spindle. Do not loosen the
studs in the spindle with tool
pressure only.
9. Position a floor jack under the lower
control arm.
10. Remove the ball joint stud nuts and
lower the lower arm enough to
remove the spring and the spindle.
Installation
1. Position the spindle to the lower ball
joint stud and install the attaching
nut. Torque the nut to specification.
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2.

3.
4.

5.

6.

7.
8.
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Continue to tighten the nut until the
cotter pin hole is in line with the
slots in the nut. Then, install the
cotter pin.
Position the spring and raise the
lower arm and guide and upper ball
joint stud into the spindle hole and
install the attaching nut. Torque the
nut to specification and install the
c o t t e r pin as outlined in the
preceding step.
Remove the floor jack from under
the lower arm.
Attach the steering connecting rod
to the spindle and install the nut.
Torque the nut to specification.
Continue to tighten the nut until the
cotter pin hole is in line with the
slots in the nut. Then, install the
cotter pin.
If equipped with drum type brakesPosition the brake backing plate to
the spindle and install the attaching
b o l t s . T o r q u e t h e b o l t s to
specification. Adjust the brakes as
outlined in Part 12-02. Install the
wheel, tire, and drum to the spindle
and adjust the wheel bearings as
outlined in Part 11-10.
If equipped with disc brakes, install
the splash shield on the spindle and
torque the a t t a c h i n g bolts to
specification (at end of this Part).
Install the hub and rotor on the
spindle. Position the caliper over the
rotor and install the attaching bolts.
Torque the bolts to specification (at
end of this Part). Install the wheel
and tire on the hub and adjust the
wheel bearings as outlined in Part
11-10.
Install the hub cap or wheel cover.
Then, remove the support stand and
lower the vehicle.
If the spindle is being replaced due
to accidental damage, check caster,
camber, and toe (Part 14-01) and
adjust as necessary.

lower arm become stripped or
damaged, the removed thread
cutting screws should be re-used
along with the nuts supplied in the
service kit.
5. Remove the safety stands and lower
the vehicle.
6. Place a bushing and washer on the
shock absorber top stud and install
the attaching nut. Torque it to
specification.
UPPER ARM BUSHINGS
ALL VEHICLES EXCEPT PINTO
Removal and Installation—Arm
Removed
1. Remove the nuts and washers from
both ends of the upper arm inner
shaft.
2. Install Tool T65P-3044-A1 on the
inner shaft and place Tool
T65P3044-A3 inside the upper arm
around the inner shaft (Fig. 5);
3. Position the upper arm in an arbor
press on Tool T65P-3044-A4 (Fig.
5), and press the lower bushing out
of the upper arm.
4. Remove the bushing from the inner
shaft; turn the assembly over and
remove the bushing from the other
side of the arm. It may be necessary
to remove Tool T65P- 3044-A1 from
the inner shaft and remove the shaft
from the arm to remove the bushing
from the shaft. Then, install the tool
on the shaft and remove the other
bushing.
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5. Position the shaft and bushings to
the upper arm and install the
bushings and inner shaft in the
upper arm as shown in Fig. 6.
6. Install a washer and new nut on each
end of the inner shaft.
PINTO
Removal and installation
1. Remove the nuts and washers from
both ends of the upper arm inner
shaft.
2. Install both split puller halves of
Tool T71P-3044-A (Fig. 7) to
encircle the lip of one bushing. Now
place the puller bolt in the halves as
shown in Figure 6.
3. Place the bushing cup over the
puller bolt and split puller halves
and attach the nut to the puller bolt
(Fig. 8).
4. Using suitable wrenches, screw the
nut inward until the bushing breaks
loose from the upper arm and shaft.
5. Turn the arm over and repeat steps
2 through 4 to remove the other
bushing.
6. To install new bushings, clamp the
detail of Tool T71P-3044-A to the
upper arm as shown in Figure 9.
This aligns the inner shaft for proper
installation and supports the upper
arm from damage.
7. Position the arm in an arbor press as
shown in Figure 9. The bushing cup
should be placed under the arm to
prevent damage to the bottom end of
the shaft. The final detail of Tool

Tool - T65P
3044-A3

Tool - T65P
3044-A2

FRONT SHOCK ABSORBER
Removal and Installation
1. Remove the nut, washer, and
bushing from the shock absorber
upper end.
2. Raise the vehicle on a hoist and
install safety stands.
3. Remove the 2 thread cutting screws
attaching the shock absorber to the
lower arm and remove the shock
absorber.
4. Place a washer and bushing on the
shock absorber top stud and position
the shock absorber inside the front
spring. Install the 2 thread cutting
s c r e w s and t o r q u e them to
specifications. If the threads in the
lower arm become stripped or
damaged, the removed thread

F1440-B

FIG. 5 Removing Upper Arm
Bushings

F1441-B

FIG. 6 Installing Upper Arm Shaft
Bushings
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PULLER BOLT

T71P- 3044-A is placed over the
bushing being installed (Figure 9).
8. Carefully press the bushing into the
arm only as far as the bushing
shoulder.
Turn the arm over and repeat step 7.
9. Install new washers and nuts on
each end of the inner shaft.

0

F1722-A

FIG. 7 Puller Halves and Bolt Installation Bushing Removal

PULLER BOLT

© PART OF Tool T7IP-3044-A

FIG. 8 Bushing Cup and Nut Installation Bushing Removal
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SHAFT ALIGNER
A N D ARM
PROTECTOR ©

PART OF Tool T71P-3044-A
i.„••.•—•

in

—

FIG. 9 Bushing Installation
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SPECIFICATIONS
TORQUE LIMITS-FRONT SUSPENSION (FT-LB)

,
Thunderbird,

|yf|. ; fc - j ' , TlMO, Monnto

Description

1

Lower Arm to #2 Crossmember

Lincoln

1

Continental

80-110

Upper Arm to Frame

100-140

Upper Arm Bumper
Stabilizer Bar to Lower Arm

Mark IV

10-18
*£

Ball Joint to Spindle (Upper and Low*
Strut to Lower Arm
Stabilizer Bar to Frame
Shock Absorber Upper Attachment
Shock Absorber to Lower Arm
Brake Splash Shield (Disc) to Spindle
Caliper to Spindle (Disc) - Upper Bolt
Caliper to Spindle (Disc) -Lower Bolt

;

6-12

life& B

l

^

? '••

80-120®
80-115
18-30

•••'

I B i i ••••"

lip

22-30
12-18
9-14
.110-140 (90-120 Torino, Montego)
90-120

1

Brake Backing Plate and Cylinder Assembly to!
Strut to Frame
QTorque to minimum specification; then, tighten'

||g|BtfB.C

-

76-105®

1

-

cotter nm

SPECIAL SERVICE TOOLS
Tool No.
T57P-3006-B (T71P-3006-A for Pinto)
T65P-3044-A
T71P-3044-A

mrluF
• Ann Bushing Overhaul Kit
Bushing Remover and Installer

CF1677-C
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PART 14-04 Front Suspension-Spring
On Upper Aum
Applies Only to Cougar, Mustang, ComeJ^yiteri
COMPONENT INDEX

Page

JiiPONENTINDpC

Page
04-07

S P E C I H R T I O N S • - £ . . .^,*

FRONT SHOCK ABSORBER
Removal and Installation

f

04-06

5TAMKER BAR ENtD

FRONTSPRING
Removal and Installation

04-01

D4B

0404

¥ Removal and Installation
UPPER ARM SHAFT

LOWER ARM
Removal and Installation

04-02

JHemoval and Installation

IFPER ARM

FRONTWHEELSPINDLE
Removal and Installation

04-02

sJHOzER BAR INSULATOR

FRONT SUSPENSION
Description

JMp^a[ajid Installation

04-02

04-03

AND/OR BUSHING
04-02

Removal and Installation

LOWER ARM STRUT
AND/OR BUSHING
Removal and Installation

DESCRIPTION

04-02

SHOCK ABSORBER

SHOCK ABSORBER
UPPER MOUNTING
BRACKET

COUGAR, MUSTANG

FRONT SUSPENSION
BUMPER

Each front wheel rotates on a
spindle. The upper and lower ends of the
spindle are attached to upper and lower
ball joints which are mounted to an
upper and lower arm respectively. The
upper arm pivots on a bushing and shaft
assembly which is bolted to the frame.
The lower arm pivots on a bolt in the
Number 2 crossmember (Fig. 1). A coil
spring seats between the upper arm
pivot seat and the top of the spring
housing. A double action shock
absorber is attached to the pivot seat and
the top of the spring housing.
Upper and lower suspension arms
must always be replaced as a unit. Ball
joints and other subcomponents should
not be installed in a used suspension
arm.

FRONT ATTACHING
BOLT

\

\

\

,

/:1498-D

FIG. 1 Front Suspension—Typical—Cougar, Mustang, Maverick, Comet
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REMOVAL AND INSTALLATION
STABILIZER BAR END BUSHING
Removal and Installation

To replace the end bushings on each
stabilizer link, use the following
procedure: *
1. lR$m the Vehicle on a hoist.
2. Remove the nut, washer and
insulator from the lower end of the
stabilizer bar attaching bolt.
3. Remove the. bolt and the remaining
washers(3), insulators (3) and the
spacer.
4. Assemble a flat washer and a new
insulator on the bolt.
5. Insert the bolt through the stabilizer
bar then install a new insulator and
a flat washer on it.
6. Install the spacer, flat washer and
another new insulator on the bolt
(Fig. 1).
7. Insert the bolt through the lower
arm and install a new insulator and
a flat washer. Install and torque the
attaching nut to specification.
STABILIZER BAR INSULATOR

Removal and Installation
1. Raise the vehicle high enough to
provide working space, and place
supports under both front wheels.
2. Disconnect the stabilizer from each
link. Disconnect both stabilizer
attaching brackets, and remove the
stabilizer.
3. Coat the necessary parts of the
stabilizer with RUGLYDE or a
comparable lubricant, and slide new
insulators onto the stabilizer.
4. Secure each end of the stabilizer bar
to the lower arm making sure that
the bolt head is at the top (Fig. 1) to
eliminate interference with the brake
hose.
5. Remove the supports and lower the
vehicle.
LOWER ARM STRUT AND/OR
BUSHING

Removal and Installation
1. Position the support as shown in
Fig. 2 under the upper arm.
2. Raise the vehicle, position safety
stands, and remove the wheel and
tire.
3. Remove the adjustment nut from
the front of the strut.
4. With two pry bars approximately 18
inches long, one at each side and at
the rear of the front washer, pry it
forward to separate the inner sleeve
from the outer sleeve. Remove the
front insulator from the strut (Fig.
1).

WOOD BLOCK
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FIG. 2 Upper Arm Support—Comet,
Maverick, Mustang, Cougar

5. Install the new rear washer (large
ID), outer sleeve and insulator
bushing on the forward end of the
strut rod.
6. Position the strut into the
crossmember and to the lower
suspension arm. Install the strut-toarm attaching bolts and nuts, and
torque them to specification.
7. Install the forward insulator washer
(small ID), inner sleeve and
adjustment nut on the forward end
of the strut. The inner sleeve need
not be crimped to the outer sleeve.
8. Install the wheel and tire, remove
the safety stands and lower the
vehicle. Remove the tool supporting
the upper arm.
9. Adjust the caster and camber to
specification.
UPPER ARM SHAFT AND/OR
BUSHING

Removal and Installation
1. Remove the shock absorber and
upper mounting bracket as an
assembly.
2. Raise the vehicle on a hoist, install
safety stands, and remove the wheel
cover or hub cap.
3. Remove the grease cap from the
hub; then, remove the cotter pin, nut
lock, adjusting nut and outer bearing
from the hub.
4. Pull the wheel, tire and the hub and
drum off the spindle as an assembly.
5. Install the spring compressor tool
(Figs. 3, 4 and 5).
6. Remove 2 upper arm-to-spring
* tower attaching nuts and swing the
upper arm outboard from the spring
tower.

7. Rotate the inner shaft so that the
studs can ol removed. Remove the
studs with a soft mallet.
8. Unscrew the bushings from the shaft
and suspension arm; then, remove
the shaft from the arm.
9. Position the shaft in the arm, apply
grease to the new bushings and Orings, and install the bushings loose
on the shaft and arm. Turn the
bushings so that the shaft is exactly
centered. The shaft will be properly
centered when dimensions A and B
in Fig. 6 are equal.
10. Fabricate a spacer from a section of
3/4 inch diameter pipe or metal of
comparable size and strength. The
spacer should be 8 1/16 inches long.
11. Position the spacer parallel with the
inner shaft and force the spacer
between theflangesof the upper arm
(Fig. 7).
If the spacer cannot be forced
between the armflangesdue to excessive
distortion, replace the upper arm
assembly.
12. With the spacer positioned in the
arm, torque the bushings to
specification. Move the arm on the
shaft to be sure that no binding
exists, then remove the spacer.
13. Attach the suspension upper arm to
the underbody. Release the front
spring.
14. Remove the spring compressor and
position the wheel, tire, and hub and
drum on the spindle.
15. Install the bearing, washer,
adjusting nut and nut lock. Adjust
the wheel bearing as outlined in Part
11-10 and install the cotter pin,
grease cap and hub cap or wheel
cover.
16. Lower the vehicle and install the
shock absorber and upper mounting
bracket.
17. Check caster, camber, and toe, and
adjust as necessary (Part 14-01).
FRONT SPRING

Removal
1. Remove the shock absorber and
upper mounting bracket as an
assembly.
2. Raise the vehicle on a hoist, install
safety stands, and remove the wheel
cover or hub cap.
3. Remove the grease cap from the
hub; then, remove the cotter pin, nut
lock, adjusting nut and outer bearing
from the hub.
4. Pull the wheel, tire and the hub and
drum off the spindle as an assembly.
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TURN TO COMPRESS

3.

NUT

Tool T63P-5310-A

4.
Upper Adapter Plate
T 67 P-5310-A

5.

SHAFT SCREW

6.

Lower Adapter Plate

7.

CAVITY

F 1492-A

FIG. 3 Spring Tool Installation

5. Install the spring compressor tool as
shown in Figs. 3, 4 and 5.
6. Remove 2 upper arm-to-spring
tower attaching nuts and swing the
upper arm outboard from the spring
tower (Fig. 5).
7. Release the spring compressor tool
and remove the tool from the spring.
Then, remove the spring from the
vehicle.
Installation
1. Place the spring upper insulator on
the spring and secure in place with
tape.
2. Position the spring in the spring
tower. Install the spring compressor
(Fig. 3) and compress the spring.
3. Swing the upper arm inboard and
insert the bolts through the holes in
the side of the spring tower. Then,
install the attaching nuts and torque
them to specification.
4. Release the spring pressure and
guide the spring into the upper arm
spring seat. The end of the spring
must be no more than 1/2 inch from
the tab on the spring seat.
5. Remove the spring compressor and
position the wheel, tire, and hub and
drum on the spindle.
6. Install the bearing, washer,
adjusting nut and lock nut. Adjust
the wheel bearing as outlined in Part
11-10 and install the cotter pin,
grease cap, and hub cap or wheel
cover.
7. Lower the vehicle and install the
shock absorber and upper mounting
bracket.

LOWER ARM

Removal
1. Position a support between the
upper arm and side rail as shown in
Fig. 2.
2. Raise the vehicle, position safety

8.
9.
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stands, and remove the wheel and
tire.
Remove the stabilizer bar and link
attaching nut (Fig. 8). Disconnect
the bar from the link, and remove
the link bolt.
Remove the strut to lower arm
attaching nuts and bolts.
Remove the cotter pin from the nut
on the lower ball joint stud, and
loosen the nut one or two turns. Do
not remove the nut from the stud at
this time.
Straighten the cotter pin on the
upper ball joint stud nut. Position
the ball joint remover tool between
the upper and lower ball joint studs.
The tool should seat firmly against
the ends of both studs and not
against the stud nuts.
Turn the tool with a wrench until
the tool places the studs under
considerable tension, and hit the
spindle near the lower stud smartly
with a hammer to break the stud
loose in the spindle. Do not loosen
the stud in the spindle with tool
pressure only. If both arms are being
removed, loosen the upper stud in
the same manner as the lower stud.
Remove the nut from the lower ball
joint stud, and lower the arm.
Remove the lower arm to underbody
cam bolt, nut and washer. Remove
the lower arm.

Basic Tool

FIG. 4 Spring Compressor Tool Installed—Upper View—Typical

F 1288-B
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DETAIL NO 3

FRONT SUSPENSION—SPRING O N UPPER ARM

T63P-5310-A DETAIL N0.4

FIG. 5 Compressing Spring—Lower View—Montego, Torino, Comet and
Maverick

Installation
1. Position the lower arm to the
underbody bracket and install the
cam bolt, washer, and nut loosely.
2. Raise the lower arm, guide the lower
ball joint s! ud into the spindle bore,
and install the stud attaching nut
loosely.
3. Install the stabilizer link bolt,
washers, bushings and spacer.
Connect the stabilizer bar to the
link. Install the attaching nut and
torque to specifications (Fig. 8).
4. Position the strut to the lower arm.
Install the attaching bolts and nuts,
and torquie to specification.
5. Torque the lower ball joint stud nut
to specification, continue to tighten
the nut until the cotter pin hole and
slots are aligned, and install a new
cotter piia.
6. Torque the lower arm-to- underbody
pivot bolt and nut to specification.
7. Remove the safety stands and lower
the vehicle.
8. Remove the support from between
the upper arm and frame.
9. Adjust caster, camber, and toe to
specification.

position safety stands under the
frame, and lower the vehicle slightly.
2. Remove the wheel and tire.
3. Remove the shock absorber lower
attaching nuts and washers.
4. Remove the shock absorber upper
mounting bracket attaching nuts,
and remove the shock absorber and
bracket as an assembly (Fig. 9).

On all 8-cylinder vehicles, remove
the air cleaner to obtain access for
tool installation.

7. Remove the cotter pin from the nut
on the upper ball joint stud, and
loosen the nut one or two turns. Do
not remove the nut from the stud at
this time.
8. Position the ball joint remover tool
between the upper and lower ball
joint studs. The tool should seat
firmly against the ends of both studs
and not against the stud nuts.
9. Turn the tool with a wrench until
the tool places the studs under
considerable tension; then, hit the
spindle smartly near the upper stud
with a hammer to break the stud
loose in the spindle. Do not loosen
the stud in the spindle with tool
pressure only. If both arms are being
removed, loosen the lower stud in
the same manner as the upper stud.
10. Remove the nut from the upper stud
and lift the stud out of the spindle.
11. Remove the upper arm inner shaft
attaching nuts from the engine
compartment, and remove the upper
arm.
12. Wipe off all loose dirt from the
upper arm parts. Do not wash the
ball joint with a solvent.
Installation
1. Position the upper arm on the
underbody mounting bracket, and
install the nuts and lock washers on
the two inner shaft attaching bolts.
The specified keystone-type lock
washers must be used. Torque the
nuts to specification.
2. Position the upper ball joint stud in
the top of the wheel spindle, and
install the stud nut. Torque the nut
to specification, and continue to
tighten it until the cotter pin hole
and slots line up. Install a new cotter
pin.
3. Release the coil spring, remove the

5. Install the spring compressor tool
and compress the spring (Figs. 3, 4
and 5).
6. Position a safety stand under the
lower arm.

F 1495.A

UPPER A R M
Removal
1. Raise the front of the vehicle,
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FIG. 6 Shaft Centered In
Arm—Typical

F 1494-A

FIG. 7 Torque Upper Arm Inner
Shaft Bushings—Typical
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BUSHING
3047

14-04-05

BUSHING
3047

BUSHING.
3388

LOWER BALL JOINT
3042

FRONT ADJUSTMENT
NUT

F1152-F

FIG. 8 Front Suspension Assembly—Typical

tool, and install the front shock
absorber and the wheel and tire.
4. If the upper arm is being replaced
due to accidental damage, check
caster, camber and toe and adjust as
required (Part 14-01).

the tool places the studs under
considerable tension, and, with a
hammer, hit the spindle smartly

firmly against the ends of both studs
and not against the stud nuts.

9. Turn the tool with a wrench until
UPPER M O U N T I N G BRACKET
MAVERICK, COMET

FRONT WHEEL SPINDLE

Removal—Drum Brakes
1. Position a support between the
upper arm and frame as shown in
Fig. 2; then, raise the vehicle and
position safety stands.
2. Remove the hub cap or wheel cover.
3. Remove the grease cap from the
hub; then, remove the adjusting nut,
washer, and outer bearing cone and
roller assembly.
4. Pull the wheel, hub, and drum
assembly off the wheel spindle.
5. Remove the brake backing plate
from the spindle. Support the plate
to prevent damage to the brake hose.
6. Disconnect the spindle connecting
rod end from the spindle arm using
Tool 3290-C.
7. Remove the cotter pins from both
ball joint stud nuts, and loosen the
nuts one or two turns. Do not
remove the nuts from the studs at
this time.
8. Position the ball joint remover tool
between the upper and lower ball
joint studs. The tool should seat

LOWER RETAINING BOLTS

F1490-E

FIG. 9 Removing or Installing Front Shock Absorber—Typical
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near the studs to break them loose in
the spindle. Do not loosen the studs
in the spindle with tool pressure
alone.
10. Remove the stud nuts and remove
the spindle from both studs.
Installation—Drum Brakes
1. Position the spindle on the lower
ball joint stud and install the stud
nut (Fig. 8).
2. Raise the lower suspension arm and
guide the upper ball joint stud into
the spindle. Install the stud nut.
3. Torque the upper stud nut and then
the lower stud nut to specification.
Continue to tighten both nuts until
the cotter pin holes and slots line up.
Install new cotter pins.
4. Connect the spindle connecting rod
end to the spindle arm.
5. Install the brake backing plate on
the spindle, and torque the bolts to
specification.
6. Install the wheel and drum and
adjust the wheel bearing (Part 1110).
7. Remove the safety stands, and lower
the vehicle.
8. Remove the support from between
the upper arm and frame.
9. If the spindle is being replaced due
to accidental damage, check and, if
necessary, adjust caster, camber,
and toe-in.
Removal—Disc Brakes
1. Remove the hub cap or wheel cover,
and remove the wheel and tire from
the hub.
2. Remove two bolts attaching the
caliper to the spindle. Remove the
caliper from the rotor and wire it to
the underbody to prevent damage to
the brake hose.
3. Remove the grease cap from the
hub, then, remove the adjusting nut,
washer, and outer bearing cone and
roller assembly.
4. Pull the hub and rotor assembly off
the wheel spindle.
5. Remove the three caliper shield
attaching bolts and remove the
shield.

6. Disconnect the spindle connecting
rod end from the spindle arm using
Tool-3290-C.
7. Remove the cotter pins from both
ball joint stud nuts, and loosen the
nuts one or two turns. Do not
remove the nuts from the studs at
this time.
8. Position the ball joint remover tool
between the upper and lower ball
joint studs. The tool should seat
firmly against the ends of both studs
and not against the stud nuts.
9. Turn the tool with a wrench until
the tool places the studs under
considerable tension, and, with a
hammer, hit the spindle smartly
near the studs to break them loose in
the spindle. Do not loosen the studs
in the spindle with tool pressure
alone.
10. Position a floor jack under the lower
suspension arm.
11. Remove the upper and lower ball
joint stud nuts; lower the jack and
remove the spindle.
Installation—Disc Brakes
1. Position the spindle on the lower
ball joint stud and install the stud
nut (Fig. 8). torque the nut to
specification and install the cotter
pin.
2. Raise the lower suspension arm, and
guide the upper ball joint stud into
the spindle. Install the stud nut.
3. Torque the nut to specifications and
install the cotter pin. Then, remove
the floor jack.
4. Connect the spindle connecting rod
end to the spindle arm and install
the attaching nut. Torque the nut to
specification and install the cotter
pin.
5. Position the caliper splash shield to
the spindle and install the attaching
bolts and nuts. Torque the nuts and
bolts to specification.
6. Install the hub and rotor on the
spindle.
7. Position the caliper to the rotor and
spindle and install the attaching
b o l t s . T o r q u e the bolts to
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specification and install the safety
wire.
8. Install the wheel and tire on the hub
and adjust the wheel bearing (Part
11-10).
9. Install the hub cap or wheel cover.
10. Before driving the vehicle, pump the
brake pedal several times to obtain
normal brake lining-to-rotor
clearance and restore normal brake
pedal travel.
11. If the spindle is being replaced due
to accidental damage, check and, if
necessary, adjust caster, camber and
toe.
FRONT SHOCK ABSORBER

Removal
1. Raise the hood and remove 3 shock
absorber upper mounting bracketto-spring tower attaching nuts.
2. Raise the front of the vehicle and
place safety stands under the lower
arms.
3. Remove the shock absorber lower
attaching nuts, washers and
insulators.
4. Lift the shock absorber and upper
bracket from the spring tower (Fig.
9) and remove the bracket from the
shock absorber. Remove the
insulators from the lower attaching
studs.
Installation
1. Install the upper mounting bracket
on the shock absorber and torque to
specification. Install the insulators
on the lower attaching studs.
2. Position the shock absorber and
upper mounting bracket in the
spring tower, making sure the shock
absorber lower studs are in the pivot
plate holes.
3. Install the 2 washers and attaching
nuts on the shock absorber lower
studs and torque to specification.
4. Install the 3 shock absorber upper
mounting bracket-to-spring tower
attaching nuts and torque to
specification. Then, remove the
safety stands and lower the vehicle.
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SPECIFICATIONS

TORQUE LIMITS-FRONT SUSPENSION (FT-LB)

SPECIAL SERVICE TOOLS

Description
Shock Absorber Upper Attachment
Shock Absorber Upper Bracket to Body
Front Suspension Compression Bumper to Body
Brake Backing Plate to Spindle

Mustang, Cougar

Maverick, Comet

22-30

10-16
32-48
12-20

- Drum
-Disc

Upper Arm and Inner Shaft to Body
Spring Seat to Upper Arm

20-36
9-14
75-100
25-40

Shock Absorber to Spring Seat
Ball Joint to Spindle (Upper and Lower)

60-90 0

Description

T62F-3006-A

Ball Joint Press Adapter Screw

T57P-3006-B

Ball Joint Remover Press

T63P-5310-A

Front Coil Spring Assembly
Removal and Replacer

8-12

Wheel Bearing Adjusting Nut
Strut to Lower Arm
Lower Arm to Underbody
Stabilizer Bar Mounting Bracket to Underbody
Strut to Underbody
Stabilizer Bar to Lower Arm
Caliper to Spindle (Disc Brake)

Tool No.

17-25 (2)
80-115
75-100
6-12
60-80
6-12
- Upper
- Lower

100-140
55-75

_
-

0 Torque to minimum specification; then, tighten nut to nearest cotter pin slot and insert cotter pin.
(2) Torque the adjusting nut to 17-25 ft.-lb. Locate nut lock on adjusting nut so castellations are
aligned with cotter pin hole in spindle. Then back off adjusting nut and nut lock so that next
castellation aligns with the cotter pin hole.
CF1679-B
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PART 14-30 Rear Suspension-Leaf Springs
Applies Only to Cougar, Mustang, Comet, Maverick, Pinto
COMPONENT INDEX

Page

REAR SHOCK ABSORBER

COMPONENT INDEX

Page

REAR SUSPENSION

Removal and Installation

30-04

REAR SPRING

30-01

Description

30-05

SPECIFICATIONS

Removal and Installation

30-04

DESCRIPTION
REAR SUSPENSION

Each rear wheel, hub and brake
drum assembly is bolted to the rear axle
shaft flange. The wheel and axle shaft
assembly rotates in the rear axle
housing. Two spring pads, integral with
the axle housing, rest on two leaf spring

assemblies. The axle housing is fastened
to the center of the springs by spring
clips (u-bolts), retainers, and nuts (Figs.
1, 2 and 3). Each spring assembly is
suspended from the underbody side rail
by hanger and shackle assemblies at the
front and rear. The integral mounting
stud at the upper end of each shock

absorber is attached through insulators
to the crossmember or a bracket bolted
to the crossmember. The lower end is
mounted through insulators to the ubolt plate or to a stud which is integral
with the spring plate.

SPRING CLIPS-5705

REAR EYE

SPRING HANGER
MOUNTING BOLT

DIRECTION OF SHACKLE OPTIONAL
VIEWW

FRONT EYE

VIEWY

FIG. 1 Rear Suspension—Mustang and Cougar

F1726-A
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SHACKLE BAR-5627

14-30-02

SHACKLE
BUSHING-5791

REAR SHACKLE
ASSEMELY-5776

SPRING HANGER
MOUNTING BOLT

FRONT EYE

SPRING .CLIP
PLATE-5798
F1725-A

FIG. 2 Rear Suspension—Maverick and Comet
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SHACKLE BAR

INSULATOR RETAINER
UPPER INSULATOR
LOWER INSULATOR

FRONT HANGER
BUSHING
VIEW
F1649-A

FIG. 3 Rear Suspension—Pinto
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REMOVAL AND INSTALLATION
MAVERICK, COMET

REAR SHOCK ABSORBER
MUSTANG, COUGAR

Removal
1. Disconnect the shock absorber from
the spring plate (Fig. 1).
2. Remove the shock absorber access
cover from t h e l u g g a g e
c o m p a r t m e n t (Fig. 4). (On
convertible models, remove the rear
seat and seat back to reach the
access cover.)
3. Remove the shock absorber upper
attaching nut.
4. Compress the shock absorber and
remove it from the vehicle. Remove
the bushings and washers from the
shock absorber studs.
SHOCK ABSORBER ACCESS COVER

Removal and Installation
1. Remove the lower end of the shock
absorber from the spring plate.
2. Remove the nut retaining the upper
end of the shock absorber to the
mounting bracket (Fig. 2).
3. Compress the shock absorber and
remove it from the vehicle.
4. Transfer the washers and bushings
to the new shock absorber. Insert the
stud on the upper end of the shock
absorber through the mounting
bracket. Install the attaching nut
finger tight.
5. Compress the shock absorber and
assemble the lower end to the spring
plate together with the washers and
bushings. Torque the attaching nut
to specification.
6. Torque the upper attaching nut to
specification.
PINTO

LUGGAGE COMPARTMENT
FLOOR PANEL
F 1489-A

FIG. 4 Rear Shock Absorber Access
Cover

Installation
1. Place the bushing and inner washer
on the shock absorber stud.
2. Connect the upper stud to the
mounting, and install the bushing,
outer washer, and new nut on the
s t u d . T o r q u e the nut to
specification, and install the cover.
3. Connect the lower stud to the spring
plate, and install the bushing, outer
washer, and new nut on the stud. Be
sure that spring plate is free of
burrs. Tighten the nut to
specification.

Removal and Installation
1. Disconnect the lower end of the
shock absorber from the spring
plate.
2. Remove the three bolts retaining the
mounting bracket at the upper end
of the shock absorber (Fig. 3).
3. Compress the shock absorber and
remove it from the vehicle. Remove
the attaching bracket, nut, bushings
and washers from the shock
absorber studs.
4. Transfer the washers, bushings and
attaching bracket to the new shock
absorber. Torque the upper nut to
specification.
5. Attach the mounting bracket at the
upper end of the shock absorber to
the underbody with the three
a t t a c h i n g bolts. Torque to
specification.
6. Install the lower end of the shock
absorber with bushings and washers
to the spring plate. Torque the lower
nut to specification.
REAR SPRING

Removal
1. Raise the vehicle on a hoist and
place supports beneath the
underbody and under the axle. See
Group 50 for Hoisting instructions.
2. Disconnect the lower end of the
shock absorber from the spring plate
and push the shock out of the way.
Remove the supports from under the
axle.

3. Remove the spring plate nuts from
the u-bolts; then, remove the plate
(Figs. 1, 2 and 3). Raise the rear axle
just enough to remove the weight
from the spring.
4. Remove the two attaching nuts, and
rear shackle bar, and the two s hackle
inner bushings.
5. Remove the rear shackle assembly
and the two outer bushings.
6. Remove the front hanger bolt, nut,
and washer from the eye at the
forward end of the spring. Lift out
the spring assembly.
7. If the front bushing is being
replaced, assemble the special tool
combination to the bushing in the
spring front eye as shown in Fig. 5.
8. While holding the tool nut, tighten
the tool bolt against the tool thrust
washer, the adapter, and detail Al.
This operation will force the bushing
out of the spring eye into detail A4
of the tool as shown.
Installation
During rear suspension leaf spring
assembly replacement in service, all
used attaching components must be
discarded and replaced with new
components.
1. Assemble the bushing and the
special tool combination to the
spring front eye as shown in Fig. 6.
2. While holding the tool nut, tighten
the tool bolt against the tool thrust
washer, adapter, and detail A4 to
force the bushing into the spring eye
as shown.
3. Position the spring under the rear
axle and insert the shackle assembly
into the rear hanger bracket and the
rear eye of the spring.
4. Install the shackle inner bushings,
the shackle plate, and the locknuts.
Tighten the locknuts fingertight.
5. Position the spring front eye in the
front hanger, slip the washer on the
front hanger bolt, and (from the
inboard side) insert the bolt through
the hanger and eye. Install the
locknut on the hanger bolt and
tighten finger-tight.
6. Lower the rear axle until it rests on
the spring. Position the spring plate
on the u-bolts. Install the u-bolt nuts
and torque to specification.
7. Connect the lower end of the shock
absorber to the spring plate using a
new nut.
8. Place safety stands under the rear
axle, lower the vehicle until the
spring is in the approximate curb
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load position, and then torque the
front h a n g e r bolt head to
specification.
9. Torque the rear shackle locknuts to
specification and close the hole in
the inner rail with a body plug.
10. Remove the safety stands and lower
the vehicle.

T64K-5781-B2 (Adapter).
SPRING
FRONT EYE

-B3 (Nut)•
.Bl(Bolt).

Tool-T64K-5781-B4 (Thrust Washer)

F 1485-A

FIG. 5 Rear Spring Front Bushing Removal—Typical
T64K-578 7-B2 (Adapter)
-S3 (Nut)

SPRING FRONT EYE

Tool-T64K-5781-B2 (Adapter)

BUSHING
F 1484- A

FIG. 6 Rear Spring Front Bushing Installation—Typical

SPECIFICATIONS
TORQUE LIMITS-REAR SUSPENSION (FT-LB)
Description

SPECIAL SERVICE TOOLS
Mustang, Cougar

Comet, Maverick, Pinto

Spring Shackle Bars to Body and Spring

14-22

14-22

Shock Absorber to Upper Mounting Bracket

14-26

45-65

Shock Absorber to Spring Clip Plate

14-26

14-26

Spring to Axle U-Bolt Nut

30-45

30-45

Wheel Lug Nut 5-Lug Wheel

70-115

70-115

100-140

80-120

Spring to Spring Front Hanger - Bolt
Universal Joint U-Bolt Nut
Brake Backing Plate and Bearing Retainer to Axle

8-15

8-15

20-40

20-40

Tool No.

Description

T64N-5781-A

Rear Spring Front Bushing Remover
and Installer

T64K-5781-B

Rear Spring Bushing Adapter

CF1681-C
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PART 14-32 Rear Suspension-Coil Springs
Applies Only to Ford, Mercury, Meteor, Torino, Montego, Thunderbird, Continental Mark IV, Lincoln Continental
COMPONENT INDEX

Page

DRIVE SHAFT PINION
ANGLE ADJUSTMENT

32-04

32-05

32-05

32-01

SPECIFICATIONS

32-08

STABILIZER BAR

32-05

32-07

TRACK BAR
Removal and Installation

REAR SPRING
Removal and Installation

Description

Removal and Installation

REAR SHOCK ABSORBER
Removal and Installation

Page

REAR SUSPENSION

LOWER ARM
Removal and Installation

COMPONENT INDEX

32-06

UPPER ARM
Removal and Installation

32-06

DESCRIPTION
REAR SUSPENSION

Each rear wheel, hub, and brake
drum assembly is bolted to the rear axle
shaft flange. The axle shaft assembly
rotates in the rear axle housing.
The rear axle housing is suspended
from the frame by upper and lower arms
and a shock absorber at each side of the
vehicle. Torino, Montego, Thunderbird
and Continental Mark IV vehicles are
equipped with four arms (two upper and
two lower) (Fig. 1). Ford, Mercury,
Meteor and Lincoln Continental units
(Fig. 2) are equipped with three arms
(one upper and two lower) and a track
bar. These arms pivot in the frame
members and rear axle housing
brackets.
Each coil spring is mounted between

a lower seat which is welded to the axle
housing, and an upper seat which is
integral with the frame.
The shock absorbers are attached to
the spring upper seat at the top and
bolted at the bottom to a bracket on the
axle housing.
On single upper arm units (Ford,
Mercury, Meteor, Lincoln Continental),
the arm attaches to the right side of the
axle housing through an eccentric pivot
bolt and a bracket welded to the top of
the housing. The forward end is
connected by a pivot bolt to the frame
crossmember.
On Torino, Montego, Thunderbird
and Continental Mark IV units, two
upper arms (which are not
interchangeable) attach at the rear to
brackets near the outer ends of the axle

housing. The forward ends are
connected to frame crossmember
brackets.
All lower arms attach similarly to
the frame side members and axle
brackets.
On Ford, Mercury, Meteor and
Lincoln Continental vehicles, a track
bar is connected between the upper arm
bracket on the axle housing and a
mounting bracket on the left frame side
rail.
A rear stabilizer bar is standard on
all C o n t i n e n t a l Mark IV and
Thunderbird vehicles but only available
on Torino and Montego with maximum
handling equipment. It is attached to
left and right side rail brackets as well as
two axle brackets (Fig. 10).
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ECCENTRIC
BUSHING INNER
SLEEVE

F1729-A

FIG. 1 Rear Suspension-Torino, Montego, Thunderbird, Continental Mark IV

JPPERARM \

'W.-;;;.'-'-'-'-'1""

VENT TUBE

FIG. 2 Rear Suspension—Ford, Mercury, Meteor, Lincoln Continental
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ADJUSTMENTS
DRIVE SHAFT—PINION ANGLE

The pinion-drive shaft working
angle must be checked and adjusted to
specification whenever the rear axle has
been removed.
CHECKING PROCEDURE

On Torino, Montego, Thunderbird
and Continental Mark IV vehicles, a
lead must be applied to attain a height of
4.90 inches measured from the top of the
axle housing to a point on the frame side
rail adjacent to the jounce bumper rear
mounting bolt head. On Ford, Mercury,
Meteor and Lincoln Continental units,
loading is required to attain a controlled
height of 5.70 inches measured as
described above. See the illustration in
the Specifications section at the end of
this Part.
1. Position the vee magnet (part of
Tool T68P-4602-A) on the drive
shaft away from welds and balance
weights.
2. From the left side of the vehicle,
position the magnetized Tool T68P4602-A on the vee magnet with
the adjusting screw to the left (Fig.
3). Adjust the dial on the tool with
the adjusting screw until the lefthand edge of the bubble is exactly on
the zero line.
3. Now position the magnetized tool
on a U-joint bearing cap as shown in
Fig. 4 with the tool in the same
relative position as it was on the vee
magnet (Fig. 3).
4. Read the position of the bubble's
lefthand edge on the scale to
determine the drive shaft pinion
angle. Compare to the degree
specification in the chart at the end
of this Part. If adjustment is
necessary, adjust to within plus or
minus 30 minutes. If the vehicle is
loaded, set the adjustment to the top
of the specification.
ADJUSTMENT—SINGLE UPPER ARM

If the pinion angle is not within
specifications, adjust the pinion angle as
follows:
The upper arm-to-axle housing bolt
and two eccentric washers form an

ADJUSTING
SCREW

F1503- A

F1504-A

FIG. 3 Positioning Tool on Vee
Magnet

adjusting cam mechanism (Fig. 5)
which will tilt the axle housing to the
required angle.
1. Raise the vehicle on a hoist. See
Group 50 for hoisting instructions.
2. Loosen the upper arm pivot bolt
nuts.
3. If t h e a n g l e is l e s s t h a n
specifications, rotate the adjusting
cam forward and recheck the angle.
If the a n g l e is more t h a n
specification, rotate the adjusting
cam rearward and recheck the angle.
4. When the axle housing is adjusted in
such a way that the drive shaft angle
reading is within specification,
install new pivot bolt nuts and
torque to specification.
5. Lower the vehicle and road test for
proper axle operation.
ADJUSTMENT—DOUBLE UPPER
ARMS

If the pinion angle is not within
specifications, adjust the pinion angle as
follows:
1. Raise the vehicle on a hoist. See
Group 50 for hoisting instructions.
2. Place safety stands under the frame
side rails and lower the rear axle
hoist sufficiently to unload the axle.
3. Place a jacking stand under the rear
axle pinion housing and raise it to
unload the arm bushings.
4. Remove the lower arm front
attaching bolts from both arms.

FIG. 4 Measuring Pinion Angle

ECCENTRIC
WASHER

UPPER ARM
BRACKET
ECCENTRIC
WASHER

AXLE HOUSING
E1761-A

FIG. 5 Pinion Angle Adjustment

5. Lower the front ends of the arms
from the side rails.
6. Use Tool T72P-5538-A to insert in
the slot in the eccentric inner sleeve
(accessible through the hole from
which the attaching bolt was
removed).
7. Now rotate the eccentric bushing
clockwise or counterclockwise to
raise or lower the pinion nose angle
to specification (Fig. 6).
If further adjustment is required to
get the angle within specification, the
eccentric bushing at the rear of each arm
may also be adjusted by following the
front eccentric procedure.
8. When the necessary adjustment has
been made, install new bolts and
nuts, lower the hoist to load the
arms and torque the nuts to
specification while holding the bolt
heads with a wrench.
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FRONT ECCENTRIC

REAR ECCENTRIC
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REAR ECCENTRIC

FRONT ECCENTRIC

NOMINAL

F1730-A

FIG. 6 Eccentric Bushing Inner Sleeve Positions

REMOVAL AND INSTALLATION
See G r o u p 50 for
instructions.

hoisting

housing. Install a new self-locking
attaching nut and torque to
specification.

REAR SHOCK ABSORBER

Removal and Installation
1. Raise the vehicle on a hoist.
2. Remove the shock absorber
attaching nut, washer and insulator
from the upper stud at the upper side
of the spring upper seat. Compress
the shock absorber to clear the hole
in the spring seat, and remove the
inner insulator and washer from the
upper attaching stud.
3. Remove the self-locking attaching
nut, and disconnect the shock
absorber lower stud from the
mounting bracket on the rear axle
housing (Figs. 1 and 2).
4. Expel all air by performing step 3 On
Vehicle Tests in Part 14-01.
5. Place the inner washer and insulator
on the upper attaching stud, and
position the shock absorber so that
the upper attaching stud enters the
hole in the spring upper seat. While
holding the shock absorber in this
position, install the outer insulator,
washer and a new nut on the upper
stud from the upper side of the
spring upper seat. Torque the nut to
specifications.
6. Extend the shock absorber and
locate the lower stud in the hole in
mounting bracket on the rear axle

REAR SPRING

Removal
1. Raise the vehicle on a hoist with the
hoist under the rear axle housing.
Place jack stands under the frame
side rails.
2. Disconnect the lower studs of the
two rear shock absorbers from the
mounting brackets on the axle
housing.
3. On Ford, Mercury, Meteor and
Lincoln Continental vehicles only,
disconnect the rear of the front-torear brake tube from the rear brake
hose at the No. 4 crossmember
bracket. Remove the brake hose-tobracket clip.
4. Lower the hoist and axle housing
until the coil springs are released
(Fig. 7).
5. Remove the springs and the
insulators from the vehicle.
Installation
1. Position the spring in the upper and
lower seats with an insulator
between each seat (upper seat only
on Torino, Montego, Thunderbird
and Continental Mark IV) and the
spring.
2. Raise the hoist and axle housing
with the spring in position and

connect the lower studs of the rear
shock absorbers to the mounting
brackets on the axle housing. Install
the attaching nuts, and torque to
specifications.
3. On Ford, Mercury, Meteor and
Lincoln Continental vehicles only,
position the rear brake hose in the
No. 4 crossmember bracket and
secure it with the brake hose-tobracket clip. Connect the rear of the
front-to-rear brake tube to the rear
brake hose. Torque to 10-15 ft-lb.
Bleed the brakes.
4. Remove the jack stands and lower
the vehicle.
LOWER ARM
Removal

If one arm requires replacement,
replace the other arm also.
1. Raise the vehicle on a hoist and
place jack stands under the frame
side rails.
2. Remove the attaching nut and bolt
from the frame track bar mounting
bracket and disconnect the bar from
the stud (Figs. 1 and 2).
3. Lower the axle enough to relieve
spring pressure.
4. Support axle under differential
pinion nose as well as under axle.
5. Remove the lower arm pivot bolt
and nut from the axle bracket. Then,
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disengage the lower arm from the
bracket.
6. Remove the pivot bolt and nut from
the frame bracket and remove the
lower arm from the vehicle.
Installation
The rear suspension lower arms are
interchangeable side-to-side and endfor-end. They can be identified by color
codes (Fig. 8).
1. Position the lower arm in the
bracket on the frame side rail. Install
a new pivot bolt and new nut (Fig.
9). Do not tighten the nut at this
time.
2. Position the lower arm to the axle
bracket and install a new bolt and
new nut (Fig. 9). Do not tighten the
nut at this time.
3. Raise the axle.
4. Torque the lower arm pivot bolts
and nuts to specification.
5. If so equipped, connect the track bar
to the frame bracket with a new nut
and bolt. Torque the nut to
specification.
6. Remove the jack stands and lower
the vehicle.

REAR SUSPENSION—COIL SPRINGS
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Removal
On Torino, Montego, Thunderbird
and Continental Mark IV vehicles, if
one arm requires replacement, replace
the other arm also.
1. Raise the vehicle and support the
frame side rails with jack stands.
2. Support the rear axle. On units so
equipped, disconnect the track bar
from the frame bracket.
3. Lower the axle and support the axle
under differential pinion nose, as
well as under axle.
4. Remove the nut and bolt that attach
the upper arm to the axle housing.
Disconnect the arm from the
housing.
5. Remove the nut and bolt that
secures the upper arm to the
crossmember and remove the arm.
Installation
Upper suspension arms are
identified in Figure 8.
1. Hold the upper arm in place on the
crossmember and install a new
attaching bolt, and a new selflocking nut. Do not tighten the nut
at this time.
2. Secure the upper arm to the axle
housing with a new attaching bolt
and a new nut. Do not tighten the
nut at this time.
3. On units so equipped, connect the
track bar to the frame bracket with
a new nut and a new bolt. Raise the
axle and torque the nut to
specifications.

SHOCK
ABSORBER
MOUNTING
BRACKET

SHOCK
ABSORBER
MOUNTING
BRACKET

COIL SPRING

F1438-A

FIG. 7 Removing or Installing Rear Spring—Typical
Part

Side

Ford, Meteor

Lower Arm

Left and Right

Unpainted

Mercury

Lower Arm

Left and Right

Black

Lincoln Continental

Lower Arm

Left and Right

Black, Orange Daub

Ford, Mercury, Meteor

Upper Arm

-

Unpainted, Blue Daub

Police, Trailer Towing

Upper Arm

-

Unpainted, Blue Daub

Lincoln Continental

Upper Arm

-

Unpainted, Orange Daub

Torino, Montego

Lower Arm

Left and Right

Unpainted

Thunderbird, Continental Mark IV

Lower Arm

Left and Right

Black

Torino, Montego,
Police, Competition

Upper Arm

Left
Right

Torino, Montego, Police, Taxi

Lower Arm

Left and Right

Upper Arm

Left
Right

Vehicle

UPPER ARM

14-32-06

Thunderbird,
Continental Mark IV

Color

Unpainted ©
Unpainted, Green Daub
Unpainted, Yellow and Maroon Stripe
Unpainted, Green and Maroon S t r i p e ©

© Service left arm inscribed LEFT HAND - UNDERSIDE in yellow paint or yellow tape;
service right arm inscribed RIGHT HAND - UNDERSIDE in green paint or green tape.
CF1731-B

FIG. 8 Rear Suspension Color Code Identification

Torque all upper arm front nuts to
specification. On Torino, Montego,
Thunderbird and Continental Mark
IV vehicles, torque the bolt head of
the upper arm at the axle
attachment to specification. Remove
the jack stands.
5. Adjust the pinion angle and torque
the rear nut to specification.
6. Lower the vehicle.
TRACK BAR
FORD, MERCURY, METEOR AND
LINCOLN CONTINENTAL

Removal and Installation
1. Raise the vehicle on an axle contact
hoist.

2. Remove rubber cover at the axle
attachment on the track bar.
3. Remove the nut and washer
attaching the track bar to the upper
arm bracket and disengage the track
bar from the mounting stud (Fig. 7).
4. Remove the nut and bolt attaching
the track bar to the frame side rail
and remove the track bar.
5. Position the track bar to the frame
side rail and install a new attaching
bolt and new nut.
6. Position the track bar on the upper
arm bracket mounting stud and
install a new washer and a new
attaching nut. Torque the track bar
a t t a c h i n g bolt and nuts to
specification. Lubricate the rubber
cover with synthetic rubber

14-32-07

FRONT PIVOT BOLT

REAR SUSPENSION—COIL SPRINGS

LOWER ARM

14-32-07

lubricant and insert it over the end
of the stud onto the washer. Then,
lower the vehicle.

REAR PIVOT BOLT NUT

STABILIZER BAR
TORINO, MONTEGO, THUNDERBIRD,
CONTINENTAL MARK IV

F1439-A

FIG. 9 Rear Suspension Lower Arm Installed—Typical

Removal and Installation
1. Raise the vehicle with afloorjack at
the axle housing.
2. Remove the bolts and nuts retaining
the stabilizer bar assembly to the
rear link assemblies at both sides
(Fig. 10).
3. Remove the nuts retaining the
mounting bracket to the lower
mounting clamp (two nuts each
side).

REAR LINK ASSEMBLY
STABILIZER BAR ASSEMBLY

MOUNTING BRACKET

F:1732-A

FIG. 10 Stabilizer Bar Installation—Torino, Montego (Max. Handling), Thunderbird, Continental Mark IV (Similar)

14-32-08

REAR SUSPENSION—COIL SPRINGS

4. Remove the stabilizer bar from the
vehicle.
5. Place new axle insulators on the
stabilizer bar and position the
stabilizer bar in the vehicle. The
color coded end of the bar must be

on the left hand side.
6. Install four new nuts retaining the
mounting brackets to the lower
clamps (both sides of axle housing).
Torque to specification.
7. Install new bolts and nuts retaining

14-32-08

the rear link assemblies to the
stabilizer bar assembly. The bolts
must be installed from the outboard
side of the vehicle.
8. Lower the vehicle.

SPECIFICATIONS
TORQUE LIMITS-REAR SUSPENSION (FT-LB)
Ford,
Mercury, Meteor

Description
Shock Absorber to Frame (Upper Attachment)
Upper Arm to Axle (Front) Nut
Upper Arm to Axle (Bolt)
Track Bar to Axle Track Bar Stud
Track Bar Stud to Axle
Track Bar to Frame (BoltiTorque)
Wheel Lug Nut
Shock Absorber to Axle (Lower Attachment)

Lincoln Continental

Thunderbird,
Continental Mark IV,
Torino, Montego

14-26
-

65-85
70-90

[
90-150
70-90

100-130
85-100

90-120
-

70-115
50-85

Lower Arm to Axle- Bolt;

90-120

-

Lower
Upper
Upper
Lower
Lower

80-100

100-130

Arm to
Arm to
Arm to
Arm to
Arm to

Axle- Nut
Frame- Bolt
Frame- Nut
Frame - Bolt
Frame - Nut

100-130
70-90
90-120
70-90

Bumper Assembly to No. 4 Crossmember
Stabilizer Bar Bracket to Frame (Nut)

100-130

-

Self-Tapping

9-13

-

Rear Link Assy to Bracket (Nut)
Upper Mounting Clamp to Lower Mounting Clamp (Nut)
Mounting Bracket to Lower Mounting Clamp (Nut)
Upper Mounting Clamp to Axle (Nut)
Stabilizer Bar to Rear Link (Nut)

12-20
6-12
12-20
12-20
12-20
12-20

DRIVE SHAFT - PINION ANGLE DEGREE SPECIFICATION
Vehicle

Axle

Degree

Torino, Montego - 2 Door

8 In.
9 In.

Torino, Montego - 4 Door

8 In.
9 In.

1°42'±45'
2°33'±45'
1°40'±45'

Torino, Montego - Station Wagon

8 In.9 In.

Ranchero

8 In.
9 In.

Thunderbird

-

Mark IV

-

Lincoln Continental

-

Ford, Mercury, Meteor

-

Controlled Height
For Checking Angle

LOCATION FOR CHECKING
CONTROLLED HEIGHT

2028'±45'

0°37'±45'
10 7'±45'
0°37'±45'
1° 7'±45'
*

*

•

:

4.90 In.

%

8° 4'±50'
2°48'±50'

SPECIAL SERVICE TOOL

5.70 In.

Tool No.

Description

T68P-4602-A
T72P-5538-A

Pinion Angle Level Gauge
Suspension Adjusting Tool

CF1741-B
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PART 14-50 Load Leveling SystemAir Sleeve Shock Absorbers
Applies Only to Ford, Mercury, Meteor
COMPONENT INDEX

Page
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Leak Test
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Removal and Installation
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5004
5004
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Removal and Installation
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DESCRIPTION
LOAD LEVELING SYSTEM
The rear suspension automatic load
leveling system (Fig. 1) is designed to
f u n c t i o n o n l y a f t e r a l o a d of
approximately three passengers is added
to the vehicle. As load is added to the

vehicle, the air sleeve shock absorbers
inflate and extend, raising the rear of the
vehicle to level. As load is removed, the
shock absorbers deflate and collapse,
lowering the car to level. The system

c o n s i s t s of a vacuum o p e r a t e d
compressor, an air bleed valve, a
pressure reservoir, a height control
valve and link, two air sleeve rear shock
absorbers and flexible nylon air lines.

LOAD LEVELING SYSTEM—AIR SLEEVE SHOCK ABSORBERS

14-50-02

14-50-02

AIR BLEED
VALVE

VIEW V
AIR S L E E V E
SHOCK ABSORBERS

F1749-A

FIG. 1 Automatic Load Leveling System

TESTING
COMPRESSOR OUTPUT
TEST—ON VEHICLE
1. With the climate control (if so
equipped) off and the transmission
selector lever in neutral, run the
engine until the fast idle screw is off
the fast idle cam. Turn off the
engine.
2. Release compressed air in the
system by using the tire-type bleed
valve at the compressor. Remove the
high pressure line at the compressor
and connect the test gauge (Tool
T68N-5A681-B).
3. Start the engine to build pressure on
the test gauge. The gauge (Fig. 2)
should read 60 to 90 psi within a few
seconds. If this pressure is not
obtained, accelerate-decelerate the
engine several times to determine if
a higher pressure is obtainable. Turn
off the engine.
4. Observe the test gauge for evidence
of a compressor air leak.
5. If the compressor is leaking, proceed
to the compressor leak test described
later in this Section. If it is not
leaking, continue this test.
6. If the compressor fails to cycle,
c h e c k t h e v a c u u m l i n e for

o b s t r u c t i o n s and c o r r e c t
connections before removing the
compressor.
7. A satisfactory pressure buildup
indicates the system problem is in
the height control valve area. The
test gauge should be observed for a
reasonable length of time for
evidence of an air leak.
SYSTEM FUNCTIONAL CHECK
1. Measure and record the rear fender
opening height.
2. Bleed air through the air bleed valve
at the compressor. Discharge the
system completely.
3. Place a 400 lb. load in the trunk
(passenger car) or on the tailgate
(station wagon).
4. Again measure and record the rear
fender opening height.
5. Start the engine and let idle.
6. Determine if the compressor is
operating by placing a hand on it to
detect vibration. If the unit is not
working, make sure the vacuum line
is p r o p e r l y c o n n e c t e d a n d
unobstructed.
7. If the compressor is still inoperative,
replace it.

8. If the compressor is working, let the
engine run until the compressor
stops (10-15 minutes).
9. Measure and record the rear fender
opening height.
10. T h e d i f f e r e n c e b e t w e e n t h e
measurements in Step 4 and Step 9
must be 3/4 inch minimum. If less
than 3/4 inch, accelerate and
decelerate the engine a number of
t i m e s to d e t e r m i n e if t h e
measurement difference changes.
11. Remove the load from the vehicle.
12. After two minutes, measure and
record the rear fender opening
height.
13.The d i f f e r e n c e b e t w e e n
measurements in Step 1 and Step 12
must not be greater than 1/4 inch.
CONTROL VALVE ADJUSTMENT
The trim adjustment should be
performed with a full fuel tank (or
equivalent load at the rate of 6 pounds
per gallon).
1. Raise the curb weight vehicle on a
twin post or drive on a platform
hoist to allow the vehicle to be
s u p p o r t e d by front and rear
suspensions. Make sure the vehicle
is level.
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TOOL
T68N-5A681-B
F 1398-A

FIG. 2 Air Pressure Gauge
2. Detach the link assembly from the
rear suspension upper arm.
3. Exhaust the system by manually
operating the lever until only
residual pressure is left in the air
sleeve shocks.
4. Loosen the adjusting nut on the
valve assembly lever arm.
5. Adjust the lever arm so the link
assembly will require a 1/4 inch
downward movement of the lever
arm to enter the hole in the upper
arm. Retighten the adjusting nut
and torque to specification (70-80
in.-lb).
6. A t t a c h the link to the r e a r
suspension upper arm and perform
the System Functional Check
described earlier in this Section.
7. It may be necessary to repeat Step 5
of this Procedure. If Step 10 of the
System Functional Check does not
pass, move the plastic block up
about 1/16 inch. If Step 13 of the
System Functional Check fails,
move the plastic block down about
1/16 inch.
CONTROL VALVE TEST-ON
VEHICLE
1. From underneath the vehicle,
disconnect the overtravel lever from
the link.
2. Exhaust the air from the shock
absorbers by holding the lever down
until the air sleeves deflate.
3. Start the engine and let it idle.
4. Pressurize the system with an
external source using a tire-type
valve (90-100 psi).
5. Hold the lever down in the exhaust
position until the air sleeves deflate
or for a minimum of 30 seconds.
6. If the air sleeves do not deflate,
remove the exhaust adaptor from

the control valve and hold the lever
down as in Step 2 above.
7. If the air sleeves now deflate, replace
the adaptor, O-ring and filter.
8. Replace the control valve if none of
the above Steps corrects the
defective condition.
9. Hold the lever up in the intake
position until the air sleeves inflate
or for a minimum of two minutes.
10. If the air sleeves inflate and hold,
proceed to the time delay check
following this procedure.
11. If the air sleeves inflate and then leak
down, the lines, fittings and air
sleeves must be checked for leaks.
These procedures are described later
in this Section.
12. Check the intake and air sleeve
screens and O-rings for damage and
replace if necessary.
13. If the air sleeves still do not inflate,
perform the height control valve
flate, perform the height control
valve leak test described later.
TIME DELAY CHECK
1. Disconnect the overtravel lever from
the link.
2. Disconnect the lines at the air sleeve
and intake ports.
3. Connect the test gauge (Fig. 2) to the
intake valve port and apply air
pressure (95 psi).
4. M o v e t h e o v e r t r a v e l l e v e r
approximately one inch down from
the neutral position as measured
from the end of the lever.
5. Quickly move the overtravel lever
upward two inches. At the same
time begin timing the number of
seconds before air starts to escape
from the air sleeve port. The delay
should be from 4 to 30 seconds.
6. Repeat this check. This will
determine the air intake time delay.
Now proceed to determine the air
exhaust time delay.
7. Remove the test gauge and plug the
intake port with the fill valve (female
end).
8. Connect the test gauge to the air
sleeve port and apply air pressure
(95 psi).
9. M o v e t h e o v e r t r a v e l l e v e r
approximately one inch up from the
neutral position as measured from
the end of the lever.
10. Quickly move the overtravel lever
downward two inches. At the same
time begin timing the number of
seconds before air begins to escape
from the exhaust port. The delay
should be from 4 to 30 seconds.
11. Repeat this check. If either delay is
not within specifications, there has
been either a loss of silicone fluid or
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the valve has lost its adjustment due
to damage or wear.
COMPRESSOR LEAK TEST
1. With the engine at idle and the test
gauge (Fig. 2) attached to the
compressor, apply leak detector
fluid at all connections and at the
diaphragm between the first and
second stage h o u s i n g s . The
tightening of the housing throughbolts may correct a diaphragm leak.
2. Apply leak detector fluid at the test
gauge connections.
3. Correct any leak by either tightening
screws a n d / o r connections or
replacing parts.
4. If the compressor passes this test, yet
fails the output test, the compressor
must be replaced.
HEIGHT CONTROL VALVE LEAK
TEST
1. Remove the height control valve as
described in the Removal and
Installation Section.
2. Clean the exterior of the valve
(thoroughly use a clean cloth and
keep contaminants out of fitting
ports).
3. Connect the test gauge and an air
pressure source to the intake
adaptor and apply the air pressure
(80-110 psi).
4. Submerge the unit in water. No air
should escape if the overtravel lever
is in the neutral position. If bubbles
escape from the air sleeve port,
replace the control valve.
5. Shut off the air pressure and detach
the test gauge from the air intake
port. Plug the intake port with the
fill valve (female end).
6. Connect the test gauge to the air
sleeve port and apply air pressure.
7. With the unit again submerged and
the overtravel lever in the neutral
position, no air should escape. If
bubbles escape from the exhaust
port, replace the control valve.
8. If air escapes around the edge of the
cover plate, replace the gasket.
9. After removing the unit from the
water, actuate the overtravel lever to
expel any water.
10. Shut off the air pressure, remove the
line from the air sleeve port and
install the control valve as described
in the Removal and Installation
Section.
SILICONE FLUID REPLACEMENT
If the height control valve time delay
does not fall within specification, the
silicone fluid must be replaced. Then
repeat the time delay test. If delay is still
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not within specifications, replace the
height control valve.
1. Remove the control valve and clean
the exterior of the valve thoroughly
(use a clean c l o t h and keep
contaminants out of fitting ports).
2. Position the valve with the delay
plug on top. Remove the delay plug
and drain the silicone fluid from the
chamber. Remove the O-ring from
the plug (Fig 3), and discard the Oring.
3. Remove the cover plate retaining
ring using snap ring pliers. Remove
the delay cover from the valve body.
Remove the O-ring from the
chamber, and discard the O-ring.
4. Place a new O-ring over the delay
plug and install the plug. Torque the
plug to 20-30 in-lbs.
5. Pour silicone fluid into the delay
piston chamber until the fluid level
is 5/16 inch below the top edge of
the body. Add or remove fluid with
an eye dropper until the proper fluid
level is reached.
6. Hold the control valve body in a vise
with the delay chamber elevated
slightly. Carefully operate the lever
to purge trapped air from the fluid.
7. Place a new O-ring in the groove

around the delay piston bore. Install
the cover and secure it with a snap
ring using snap ring pliers.
8. Place the control valve vertically in
a vise with the delay chamber down.
Move the overtravel lever up and
down for one minute to vent air
from the delay piston pin chamber.
Perform a time delay check ofT the
vehicle. If the delay is not within 430 seconds, recheck the fluid level in
the delay chamber. If the level is
within specifications, replace the
valve.
9. Install the height control valve.
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5/16 TO
FLUID LEVEL

F1406 A

FIG. 3 Replacing Silicone Fluid

LINES AND FITTINGS LEAK TEST
1. Disconnect the overtravel lever from
the link.
2. Start the engine and let it idle.
3. Pressurize the system with an
external source using a tire-type
valve (90-100 psi).
4. Hold the lever up in the intake
position for maximum air sleeve
inflation and release after allowing 2
minutes to build up pressure.
5. Leak check all connections with a
soap and water or leak detector
solution.

AIR SLEEVE LEAK TEST
1. Remove the air sleeve shock
absorbers as described in the
Removal and Installation Section.
2. Inflate the air sleeve individually to
50-60 psi utilizing fill valves.
Submerge them in water and observe
for air leaks. Replace leaking air
sleeves.
3. Install the air sleeves as described in
the Removal and Installation
Section.

REMOVAL AND INSTALLATION
COMPRESSOR
Removal
1. Disconnect the vacuum hose and the
high p r e s s u r e line from t h e
compressor (Fig. 1).
2. Remove the three nuts securing the
compressor and bracket to the left
fender apron; then, remove the
compressor and bracket assembly.
3. Remove the two nuts securing the
c o m p r e s s o r to the m o u n t i n g
bracket.
Installation
1. Attach the mounting bracket to the
i n s u l a t o r s and s t u d s on t h e
compressor with the two nuts.
2. Apply sealer around the three holes
in the a p r o n and i n s t a l l the
compressor and bracket assembly in
place on the left fendor apron using
the three nuts. Torque to 10-13 ft-lb.
3. Connect the vacuum hose and the
air pressure line to the fittings on the
compressor.
HEIGHT CONTROL VALVE
Removal
1. Exhaust all air from the system.

2. Disconnect the two air lines (Fig. 4)
from the leveling valve intake and
air sleeve ports.
3. Disconnect the link from the
overtravel lever by removing one nut
and lockwasher.
4. Remove the one screw securing the
axle vent hose retainer to the
bracket. Leave the retainer and hose
hang loose.
5. Remove the two screws securing the
height control valve and bracket to
the number four crossmember and
remove the valve and bracket.
Installation
1. If installing a new height control
valve, transfer the bracket from the
old valve to the new one.
2. Position the valve and bracket to the
number four crossmember and
install the two attaching screws. The
time delay mechanism must be
down.
3. Position the axle vent hose retainer
to the valve bracket and install the
attaching screw.
4. Secure the link to the overtravel
l e v e r w i t h t h e one n u t and
lockwasher.

5. Connect the two air lines at the valve
intake and air sleeve ports.
6. Inflate the system to maximum
pressure.
7. Check the operation of the height
c o n t r o l valve link toggle by
supporting the rear of the vehicle on
stands and lowering the axle to full
rebound with shock absorbers
connected.
AIR SLEEVE SHOCK ABSORBER
Removal
1. Raise the vehicle and place jack
stands under the axle to compress
the air sleeve.
2. Disconnect the lines at each air
sleeve to release the air from the
system.
3. R e m o v e t h e s h o c k a b s o r b e r
attaching nut, washer and insulator
from the upper stud at the top side
of the spring upper seat.
4. W i t h t h e s h o c k a b s o r b e r
compressed, clear the hole in the
spring seat and remove the inner
insulator and washer from the upper
attaching stud.
5. Remove the self-locking attaching
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NO, 4 CROSSMEMBER

AXLE VENT HOSE
RETAINER

PINION BUMPER BRACKET

F1510-B

FIG. 4 Height Control Valve Installation

nut and disconnect the shock
absorber lower stud from the
mounting bracket on the rear axle
housing.
Installation
1. Place the inner washer and insulator
on the upper attaching stud and
position the shock absorber so the
upper attaching stud enters the hole
in the spring upper seat. While
holding the shock absorber in this
position, install the outer insulator,
washer and nut on the upper stud
from the top side of the spring upper
seat. Torque to specification.
2. Extend the shock absorber and
locate the lower stud in the hole in
the rear axle housing mounting

bracket. Install a new self-locking
attaching nut and torque to
specification. Take care not to twist
the air sleeve.
3. Reconnect the air lines.
and torque to specification.
RESERVOIR

Removal
1. Exhaust the air from the system
through the bleed valve at the
compressor.
2. Disconnect the hose fittings at the
ends of the reservoir. While
removing the fitting, the part of the
fitting attached permanently to the
reservoir must be held stationary.
3. Remove the two reservoir bracket-

to-number four crossmember bolts.
4. Remove the reservoir.

Installation
1. Install the reservoir bracket-tonumber four crossmember bolts and
torque to specification (12-13 ft-lb).
2. Connect the hose fittings. Torque
the fittings to 7-13 ft-lb while
securely holding the part of the
fitting attached permanently to the
reservoir.
3. After all components of the leveling
system have been installed, start the
engine and let it run for 15 minutes.
Apply soap and water solution to the
fittings to check for leaks.
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TESTING
TRACTION-LOK DIFFERENTIAL
OPERATION CHECK

A Traction-Lok differential can be
checked for proper operation without
removing the carrier from the axle
housing.
Jack up one rear wheel and remove
the wheel cover. Install the tool on the
axle shaft flange studs as shown in Fig.
3.
Using a torque wrench of at least
200 ft-lbs capacity, rotate the axle shaft.
Be sure that the transmission is in
neutral, one rear wheel is on the floor,
and the other rear wheel is raised off the
floor. The breakaway torque required to
start rotation should be at least 40 ft-lbs.
The initial breakaway torque may be
higher than the continuous turning
torque, but this is normal. The axle shaft
should turn with even pressure
throughout the check without slipping
or binding. If the torque reading is less
than specified, check the differential for
improper assembly. A vehicle equipped
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FIG. 3 Traction-Lok Differential Check

with a Trac tion-Lok differential will
always have both wheels driving. If,
while the vehicle is being serviced, only
one wheel is raised off the floor and the
rear axle is driven by the engine, the
wheel on the floor may drive the vehicle
off the stand or jack.
GEAR TOOTH CONTACT
PATTERN CHECK

When rolling a tooth pattern, use
the special compound (tube) packed with
each service ring gear and pinion set.
Paint all gear teeth and roll a pattern as
described in Section 3. After diagnosing
the tooth pattern as explained here,
make the appropriate adjustments as
outlined in Section 2. In making a final
gear tooth contact pattern check, it is
necessary to recognize the fact that
there are three different types of gear
sets, hunting, non-hunting and partial
non-hunting. Each type is determined by
the number of teeth in the gears. The
non-hunting and partial non-hunting
types can be identified by the paint
timing marks on the pinion and ring gear
teeth (Fig. 4).
ACCEPTABLE TOOTH PATTERNS
(ALL AXLES)

Figure 5 shows acceptable tooth
patterns for all axles. Any combination
of drive and coast patterns shown will be
acceptable.

^ - ^

PAINT MARKING INDICATES POSITION IN WHICH GEARS WERE LAPPED

E 1722-A

FIG. 4 Gear Set Timing Marks

In general, desirable tooth patterns
should have the following character
istics:
1. The drive pattern should be fairly
well centered on the tooth.
2. The coast pattern should be fairly
well centered on the tooth.
3. Some clearance between the pattern
and the top of the tooth is desirable.
4. There should be no hard lines where
the pressure is high.
The individual gear set need not
conform exactly to the ideal pattern to
be acceptable. Any combination of drive
and coast patterns shown in Fig. 5 are
acceptable.

HUNTING GEAR SET

In a hunting-type gear set, any one
pinion gear tooth comes into contact
with all ring gear teeth. In this type,
several revolutions of the ring gear are
required to make all possible gear
combinations. ,
Any combination of drive and coast
patterns shown in Fig. 5 will be
acceptable.
NON-HUNTING GEAR SET

In a non-hunting type gear set, any
one pinion gear tooth comes into
contact with only a few ring gear teeth.
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ACCEPTABLE TOOTH PATTERN LIMITS
ANY COMBINATION OF DRIVE AND COAST PATTERNS SHOWN PERMISSIBLE
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FIG. 5 Acceptable Tooth Pattern Limits (All Axles)
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FIG. 6 Checking Companion Flange

FIG. 7 Flange Bearing Cup Run-Out
Check—Typical

FIG. 9 Cross Shaft Run-Out
Check—Typical

In this type, only one revolution of the
ring gear is required to make all possible
tooth contact combinations. Any
combination of drive and coast patterns
shown in Fig. 5 will be acceptable.

between the marked teeth on the ring
gear (Fig. 4).

2. Remove the driveshaft assembly
(Part 15-60).
3. Check the companion flange
damage to the universal joint
bearing locating lugs. If the
universal joint bearing locating lugs
on the companion flange are shaved
(worn) or damaged, replace the
companion flange (Fig. 6).
4. The rear axle companion flange
runout is checked with a modified
universal joint (checking tool) a dial
indicator with 1.000 inch minimum
travel, and a cup-shaped dial
indicator adapter tool (Fig. 7). To
fabricate the checking tool, modify a
universal joint assembly by
removing two bearing cups that are
opposite each other, and cutting or
grinding off one of the universal
joint bearing flanges (Fig. 7).
5. Install the cup-shaped adapter on
the dial indicator stem. Install the
dial indicator on the pinion retainer
or pinion nose bumper bracket.
Position the indicator to allow an
indication at the ends of the
universal joint bearing cups and the
remaining exposed journal of the
cross-shaft.

PARTIAL NON-HUNTING GEAR SET

In a partial non-hunting type gear
set, any one pinion tooth comes into
contact with only part of the ring gear
teeth, but more than one revolution of
the ring gear is required to make all
possible gear tooth combinations. Any
combination of drive and coast patterns
shown in Fig. 5 will be acceptatable.
SHIM AND BACKLASH CHANGES

Since each gear set rolls a
characteristic pattern, the patterns
shown in Fig. 5 are considered
acceptable and should be used as a
guide. The drive pattern is rolled on the
convex side of the tooth, and the coast
pattern is rolled on the concave side.
The movement of tooth contact
patterns with changes in shimming can
be summarized as follows:
REMOVABLE CARRIER TYPE AXLE

1. Thicker shim with the back lash set
to specifications moves the pinion
further from the ring gear:
2. Thinner shim with the back lash set
to specifications moves the pinion
closer to the ring gear:
If the patterns are not correct, make
the changes as indicated. The pinion
need not be disassembled to change a
shim. All that is required is to remove
the pinion, bearing, and retainer
assembly and install a different shim.
When reinstalling the pinion and
retainer assembly of a nonhunting or
partial nonhunting gear set, be sure that
the marked tooth on the pinion indexes

INTEGRAL CARRIER TYPE AXLE

1. Thinner shim with the back lash set
to specifications moves the pinion
farther from the ring gear.
2. Thicker shim with the back lash set
to specifications moves the pinion
closer to the ring gear.
If the patterns are not correct, make
the changes as indicated. The
differential case and drive pinion will
have to be removed from the carrier
casting to change a shim. When
reinstalling the pinion and ring gear of a
non-hunting or partial non-hunting gear
set, be sure that the marked tooth on the
pinion indexes between the marked
teeth on the ring gear (Fig. 4).
REAR AXLE C O M P A N I O N
FLANGE R U N O U T CHECK
ALL AXLES EXCEPT THUNDERBIRD,
LINCOLN CONTINENTAL AND
CONTINENTAL MARK IV

1. Raise the vehicle on a hoist that
supports the rear axle (twin-post
hoist).

Indicator
Reading

Flange
Bearing Cup
Runout-Inch

Driveshaft Universal
Cross-Shaft
Runout-Inch

1

0.004

0.005

2

0.002

0.004

3

0.003

0.003

Average

0.003

0.004

CE1943-A
FIG. 8 Flange Bearing Cup and Cross Shaft Run-Out Averaging Chart—Typical
Readings
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Flange Bearing
Cup Runout
0.000
0.001
0.002
0.003
0.004
0.005
0.006
0.007
0.008

15-01-05
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Drive Shaft Universal Cross-Shaft Runout-Inch
0.000

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.000
0.001
0.002
0.003
0.004
0.005
0.006
0.007
0.008

0.001
0.0013
0.0022
0.0032
0.0042
0.0051
0.0061
0.0071
0.0081

0.002
0.0022
0.0027
0.0036
0.0045
0.0053
0.0062
0.0073
0.0082

0.003
0.0032
0.0037
0.0042
0.005
0.0058
0.0068
0.0075
0.0087

0.004
0.0042
0.0045
0.005
0.0057
0.0063
0.0072
0.0081
0.009

0.005
0.0051
0.0053
0.0058
0.0064
0.0071
0.0078
0.0087
0.0094

0.006
0.0061
0.0062
0.0067
0.0072
0.0078
0.0085
0.0093
0.010

0.007
0.0071
0.0072
0.0077
0.0081
0.0087
0.0092
0.0099
0.0104

0.008
0.0081
0.0082
0.0085
0.009
0.0094
0.010
0.0103
0.011

The total (combined) companion flange runout is located in the square where the columns containing the flange bearng cup runout and
universal cross shaft runout readings intersect.
CE1944-A

FIG.

10 Companion Flange Combined Run-Out Chart

6. Turn the companion flange so that
the dial indicator cup-type adapter
rests on the machined surface of the
bearing cup (Fig. 7). Rotate the
companion flange side-to-side
slightly to obtain a reading
indicating that the bearing cup
surface is perpendicular to the
indicator cup-type adapter. This
will be the point at which the dial
indicator cup is closest to the center
of companion flange rotation. It is
also the point at which the dial
indicator hand will reverse direction
as the companion flange is turning.
Set the dial indicator to zero.
7. Carefully retract the dial indicator
stem and rotate the companion
flange 180 degrees to position the
machined surface of the opposite
universal bearing under the dial
indicator adapter tool. Again,
slightly rotate theflangeside-to-side
to p o s i t i o n t h e b e a r i n g
perpendicular to the dial indicator
adapter. Again, this is the point at
which the indicator hand will reverse direction as the flange is
rotated. Record the flange bearing
cup runout reading obtained from
the indicator (Fig. 8).
Rotate the companion flange 90
degrees and position the dial indicator
adapter on the machined end of the
exposed journal (Fig. 9). Be sure the end
surface of the exposed journal is
perpendicular to the indicator cuptype
adapter. This requires that the crossshaft be moved fore and aft on the flange
bearing cups. Note the point at which
the indicator hand reverses direction.
Rotate the flange assembly side-to-side
until the crossshaft is perpendicular to
the pinion shaft axis, and the indicator
hand reverses direction. Zero the dial
indicator and check the zero point again

by slightly moving the cross-shaft fore
and aft, then rotate the companion
flange from side-to-side.
8. With the indicator at zero, carefully
retract the dial stem and rotate the
flange 180 degrees. Rotate the
crossshaft 180 degrees on the flange
bearing cups to position the exposed
journal under the dial indicator
adapter. Rock the cross-shaft fore
and aft and the companion flange
side-to-side to establish the point at
which the indicator hand reverses
direction. This will determine the
driveshaft universal cross-shaft runout. Record this reading (Fig. 9).
9. Repeat steps 5 through 8 at least
three times and average the
indicator readings obtained (Fig. 8).
10. To determine the total (combined)
companion flange run out, it will be
necessary to use the combined
run out chart (Fig. 10). Position a
straight edge at the amount of flange
bearing cup run out indicated on the

left hand column of the chart.
Position another straight edge verti
cally at the amount of driveshaft
universal cross-shaft runout
indicated on the top of the chart.
The point at which the straight
edges cross the chart indicates the
combined rear axle flange runout.
For example:
With an indicated 0.003 inch flange
bearing cup runout and an indicated
0.004 inch universal cross-shaft runout
(Fig. 10), the combined companion
flange runout will be 0.005 inch as
indicated in the square on the chart (Fig.
10).
11. If the reading obtained in Step 10
exceeds specifications, reposition
the companionflange180 degrees on
the pinion shaft and repeat steps 1
through 10.
12. If the repeat readings still exceed
specifications, re-position the flange
an additional 90 degrees on the

MOUNT HERE

FLANGE
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Tool-6565

FIG.

alL

.JV

'^IT^flKK^lV'

>7oo/-4201-C

USED WITH BRACKET FROM Too/-4207-C

11 Checking Companion Flange Radial Run-Out Thunderbird, Lincoln
Continental and Continental Mark IV

E1697-A

15-01-06

pinion shaft and check the run-out
(Steps 4 through 10).
13. If the run-out is still excessive,
replace the companion flange and
check the run-out. If necessary,
rotate the new flange on the pinion
shaft until an acceptable run-out is
obtained.
If excessive run-out is still evident
after replacement of the companion
flange, it will be necessary to replace the
ring and pinion gear, and repeat the
above checks until runout is within
specifications.
14. Install the driveshaft assembly (Part
15-60). Make sure the universal
joint bearing cups are properly
positioned between the companion
flange lugs.
15. Lower the vehicle. Road test the
vehicle. If drive shaft vibrations are
evident during the road test, remove
the driveshaft from the companion
flange and rotate it 180 degrees.
Road test the vehicle again.

15-01-06
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FIG. 12 Checking Companion Flange Lateral Run-Out Thunderbird, Lincoln
Continental and Continental Mark IV

5. Rotate the companion flange with
the dial indicator in place. If the
run-out exceeds specifications,
remove the flange and reinstall it
180 degrees from original position.
Follow the procedure in Part 15-66
for companion flange installation.
6. If the run-out is still excessive,
remove and reinstall the flange an
additional 90 degrees and re-check
run-out.
7. To check lateral (face) run-out, set up
the dial indicator as shown in Fig.
12. Repeat steps 5 and 6.

8. If the run-out is still excessive,
replace the companion flange and
check the run-out. If necessary,
rotate the new flange on the pinion
shaft until an acceptable run-out is
obtained.
If excessive run-out is still evident
after replacement of the companion
flange, it will be necessary to replace the
ring and pinion gear, and repeat the
above checks until run-out is within
specifications.
9. Install the driveshaft assembly (Part
15-66).

Certain rear axle and drive line
trouble symptoms are also common to
the engine, transmission, wheel bearing,
tires, and other parts of the vehicle. For
this reason, be sure that the cause of the
trouble is in the rear axle before
adjusting, repairing or replacing any of
the parts.

If the tooth pattern check indicates
a change in backlash only, follow the
procedure under Backlash and Differential Bearing Preload Adjustments.
If the tooth pattern indicates a change in
shim thickness, follow the procedure
under Pinion Location.

shim thickness moves the pinion away
from the ring gear (Fig. 13).

PINION AND RING GEAR TOOTH
CONTACT ADJUSTMENT

The shim location for the removable
carrier type axle is between the pinion
retainer and the carrier (Fig. 14). When
adjusting this type carrier reducing shim
thickness will move the pinion toward
the ring gear; increasing shim thickness
will move the pinion away from the ring
gear (Fig. 14).

THUNDERBIRD, LINCOLN
CONTINENTAL AND CONTINENTAL
MARK IV

1. Raise the vehicle on a hoist that
supports the rear axle (twin-post
hoist).
2. Remove the driveshaft assembly
(Part 15-66).
3. Check the companion flange for
damage.
4. To check radial runout, set up dial
indicator as shown in Fig. 11.

ADJUSTMENTS

Two separate adjustments affect
pinion and ring gear tooth contact. They
are pinion location and backlash (Figs.
13 and 14).
Individual differences in matching
the differential housing and the gear set
require the use of shims to locate the
pinion for correct contact with the ring
gear.
When adjusting either type axle,
shim thickness should be increased or
reduced only as indicated by the tooth
pattern check described in this Section.

REMOVABLE CARRIER TYPE AXLE

INTEGRAL CARRIER TYPE AXLE

The shim location for the integral
carrier type axle, is between the pinion
gear and the pinion rear bearing cone
(Fig. 13). When adjusting this type axle,
increasing shim thickness moves the
pinion toward the ring gear; reducing

BACKLASH AND DIFFERENTIAL
BEARING PRELOAD
ADJUSTMENTS
On a (WER) axle, it is necessary to
remove the rear axle shaft prior to
performing the adjustment procedures.
Refer to Rear Axle Shaft Wheel Bearing
and Oil Seal Replacement—(WER),
Axle, Part 11-11. To secure a more
uniform control of differential side
bearing preload in service repairs, a dial
indicator set-up such as shown in Fig. 15
is used. In both types of axle (Fig. 13
and 14), the ring gear is moved away
from or toward the pinion as described
in the following procedure.
1. Remove the adjusting nut locks,
loosen the differential bearing cap
bolts, then torque the bolts to 15 ftlbs on integral carrier type axle; 20
ft-lbs on removable carrier type
axles before making adjustments.
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FIG. 15 Adjusting Side Bearing Preload—Typical

3. Install a dial indicator as shown in
LEFT
ADJUSTING
NUT

E1476-A

FIG. 13 Pinion and Ring Gear Tooth
Contact Adjustment—Integral
Carrier Type Axles

PINION
LOCATION
ADJUSTMENT
SHIMS

LEFT
ADJUSTING
NUT

RIGHT
ADJUSTING
BACKLASH
NUT
ADJUSTMENT
El 4 0 9 - A

FIG. 14 Pinion and Ring Gear Tooth
Contact Adjustment—
Removable Carrier Axles

2. The left adjusting nut is on the ring
gear side of the carrier. The right
nut is on the pinion side. Loosen the
right nut until it is away from the
cup. Tighten the left nut until the
ring gear is just forced into the
pinion with 0.000 backlash then
rotate the pinion several revolutions
to be sure no binding is evident.
(Recheck therightnut at this time to
be sure that it is still loose.),
Tightening the left nut moves the
ring gear into the pinion to decrease
backlash, and tightening the right
nut moves the ring gear away.

Fig. 15.
4. Tighten the right nut until it first
contacts the bearing cup. Then
preload the bearings from 0.0080.012 inch case spread. Rotate the
pinion gear several revolutions in
each direction while the bearings are
loaded, to seat the bearings in their
cups to be sure no bind is evident.
This step is important.
5. Again loosen the right nut to release
the pre-load. If there is any backlash
between the gears as shown by the
dial indicator, (Fig. 17) tighten the
left nut just enough to remove this
backlash. At this time, make sure
that one of the slots in the left nut is
so located that the lock can be
installed without turning the nut.
Carefully, tighten the right nut until
it just contacts the cup.
6. Torque the differential cap bolts to
specification.
On integral carrier type axles, set a
preload of 0.008 to 0.012 inch case
spread for new bearings and 0.003 to
0.005 for the original bearings.
On removable carrier type axles, the
preload is 0.008 to 0.012 inch case
spread for new bearings and 0.005 to
0.008 for the original bearings. As
preload is applied from the right side,
the ring gear is forced away from the
pinion and usually results in the correct
backlash.
7. Measure the backlash on several
teeth around the ring gear. If the
measurements vary more than 0.003
inch (both integral and remov able
carrier) there is excessive runout in
the gears or their mountings, which
must be corrected to obtain a
satisfactory unit. If the backlash is
out of specification, loosen one
adjusting nut and tighten the

opposite nut an equal amount, to
move the ring gear away from or
toward the pinion. When moving the
adjusting nuts, the final movement
should always be made in a
tightening direction. For example, if
the left nut had to be loosened one
notch, loosen the nut two notches,
then tighten it one. This insures that
the nut is contacting the bearing
cup, and that the cup cannot shift
after being put in service. After all
such adjustments, check to be sure
that the case spread remains as
specified for the new or original
bearings used.
8. Again check the tooth contact
pattern. If the pattern is still
incorrect, a change in pinion
location (shim thickness) is
indicated. If this is so, refer to the
Major Repair section under the
removable carrier or integral carrier
axle involved for the necessary steps.
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CLEANING AND INSPECTION
INSPECTION BEFORE
DISASSEMBLY OF CARRIER (ALL
AXLES)

The differential case or carrier
should be inspected before any parts are
removed from it. These inspections can
help to find the cause of the trouble and
to determine the corrections needed.
Mount the carrier in the holding
fixture shown in Fig. 16. Wipe the
lubricant from the internal working
parts, and visually inspect the parts for
wear or damage.
Rotate the gears to see if there is any
roughness which would indicate
damaged bearings or chipped gears.
Check the gear teeth for scoring or signs
of abnormal wear. Set up a dial indicator
(Fig. 17) and check the backlash at
several points around the ring gear.
B a c k l a s h s h o u l d be w i t h i n
specifications.
If no obvious defect is noted, check
the gear tooth contact.
To check the gear tooth contact,
paint the gear teeth with the special
compound furnished with each service
ring gear and pinion. A mixture that is
too wet will run and smear. Too dry a
mixture cannot be pressed out from
between the teeth. As shown in Fig. 18,
rotate theringgear (use a box wrench on
the ring gear attaching bolts for a lever)
five complete revolutions in both
directions or until a clear tooth contact
pattern is obtained.
Certain types of gear tooth contact
patterns on the ring gear indicate
incorrect adjustment. Noise caused by
incorrect adjustment can often be
corrected by readjusting the gears.
Acceptable patterns and the necessary
corrections are explained under Tooth
Contact Pattern Check in Section 1.
Gear tooth runout can sometimes be
detected by an erratic pattern on the
teeth. However, a dial indicator should
be used to measure the runout of the
back face of the ring gear as shown in
Fig. 19. If this runout exceeds
specifications, disassemble the carrier
and replace necessary parts as indicated
in Part 15-02, Section 5.
Loosen the differential bearing cap
bolts, and then torque them to 25 ft lbs.
Remove the adjusting nut locks.
Carefully loosen one of the adjusting
nuts to determine if any differential
bearing preload remains. If any preload
remains, the differential bearings may be
re-used, provided they are not pitted or
damaged.

ADJUSTING NUT
LOCK

1740-A

FIG. 16 Bench Fixture for
Removable Carrier
Overhaul—Typical
INSPECTION AFTER
DISASSEMBLY OF CARRIER (ALL
AXLES)

Thoroughly clean all parts. Syn
thetic seals must not be cleaned, soaked
or washed in cleaning solvents. Always
use clean solvent when cleaning
bearings. Oil the bearings immediately
after cleaning to prevent rusting. Inspect
the parts for defects. Clean the inside of
the carrier before rebuilding it. When a
scored gear set is replaced, the axle
housing should be washed thoroughly
and steam cleaned. This can only be
done effectively if the axle shafts and
shaft seals are removed from the
housing. Inspect individual parts as
outlined below.
GEARS

Examine the pinion and ring gear
teeth for scoring or excessive wear.
Extreme care must be taken not to
damage the pilot bearing surface of the

E1001-C

FIG. 18 Checking Gear Tooth
Contact—Typical

pinion. The pattern taken during disas
sembly should be helpful in judging if
gears can be re-used. Worn gears cannot
be rebuilt to correct a noisy condition.
Gear scoring is the result of excessive
shock loading or the use of an incorrect
lubricant. Scored gears cannot be
reused. Examine the teeth and thrust
surfaces of the differential gears. Wear
on the hub of the differential gear can
cause a chucking noise known as
chuckle when the vehicle is driven at
low speeds. Wear of splines, thrust
surfaces, or thrust washers, can
contribute to excessive drive line
backlash.
BEARING CUPS AND CONE AND
ROLLER ASSEMBLIES

E 1776-A

FIG. 17 Backlash Check—Typical

Check bearing cups forrings,scores,
galling, or excessively worn wear
patterns. Pinion cups must be solidly
seated. Check by attempting to insert a
0.0015-inch feeler between these cups
and the bottoms of their bores.
When operated in the cups, cone and
roller assemblies must turn without
roughness. Examine the roller ends for
wear. Step-wear on the roller ends
indicates the bearings were not
preloaded properly, or the rollers were
slightly misaligned.
If inspection reveals either a worn
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cup or a worn cone and roller assembly,
both parts should be replaced to avoid
early failure.

CARRIER HOUSING

DIFFERENTIAL BEARING ADJUSTING
NUTS

Temporarily install the bearing caps
and test the fit of the adjusting nuts in
their threads. The nuts should turn
easily when the caps are tightened to 25
ft-lbs. The faces of the nuts that contact
the bearing cups must be smooth and
square. Replace the nuts or examine the
threads in the carrier if their fit is not
proper. Be sure that the bearing caps
and adjusting nuts are on the side they
were machined to fit. Observe the punch
marks and scribe marks made during
disassembly.
U-JOINT FLANGE

Be sure that the ears of the flange
have not been damaged in removing the
drive shaft or in removing the flange
from the axle. The end of the flange that
contacts the front pinion bearing inner
race as well as the flat surface of the
pinion nut counterbore must be smooth.
Polish these surfaces if necessary.
Roughness aggravates backlash noises
and causes wear of the flange and pinion
nut with a resultant loss in pinion
bearing preload.
PINION RETAINER

Be sure that the pinion bearing cups
are seated. Remove any chips or burrs
from the mounting flange. Clean the
groove for the O-ring seal and all
lubricant passages. If the cups were
removed, examine the bores carefully.
Any nicks or burrs in these bores must
be removed to permit proper seating of
the cups.

Make sure that the differential
bearing bores are smooth and the
threads are not damaged. Remove any
nicks or burrs from the mounting
surfaces of the carrier housing.

DIFFERENTIAL BEARING
CAP BOLTS

DIFFERENTIAL CASE

Make sure that the hubs where the
bearings mount are smooth. Carefully
examine the differential case bearing
shoulders, which may have been
damaged when the bearings were
removed. The bearing assemblies will
fail if they do not seat firmly against the
shoulders. Check the fit (free rotation)
of the differential side gears in their
counterbores. Be sure that the mating
surfaces of the two parts of the case are
smooth and free from nicks or burrs.

FIG. 19 Checking Ring Gear RunOut—Typical

TRACTION-LOK DIFFERENTIAL
PARTS

LUBRICANT LEVEL

Inspect the clutch plates for uneven
or extreme wear. The dog-eared clutch
plates must be free from burrs, nicks or
scratches which could cause excessive or
erratic wear to the bonding material of
the internally splined clutch plates. The
internally splined clutch plates should
be inspected for condition of the bond,
bonding material, and wear. Replace the
bonded plates if their thickness is less
than 0.085 inch or if the bonded
material is scored or badly worn.
Inspect the bonded plate internal teeth
for wear. Replace them, if excessive
wear is evident. Bonded plates should be
replaced as a set only. Examine all
thrust surfaces and hubs for wear.
Abnormal wear on these surfaces can
contribute to a noisy axle.

1699-A

The lubricant level should be
checked every 6000 miles with the
vehicle in normal curb attitude. The
lubricant level should be at the lower
edge of the filler plug hole with the
following exceptions: The WER axle
lubricant level should be 1/2 inch below
the lower edge of thefillerplug hole and
the 6 3/4 inch ring gear axle lubricant
level should be 1/4 inch below the lower
edge of the filler plug hole. It is
unnecessary to periodically drain the
axle lubricant. The factory fill should
remain in the housing for the life of the
vehicle, except when repairs are made.
The specified lubricant should be
installed when the axle is overhauled.

SPECIAL TOOLS

SPECIAL TOOLS
Tool Number
Tool 6565
use with

Description

Tool Number

Description

Flange Bearing Cup Runout Checker

T70P-4067-A

Differential Bearing Preload Adjuster

T57L-500-A

Bench Fixture for Carrier Overhaul

Tool-4201-C
bracket
CE2316-B
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AXLE HOUSING
Cleaning and Inspection
Removal and Installation
AXLE SHAFT
Cleaning and Inspection
Removal and Installation
DIFFERENTIAL BEARINGS AND DRIVE GEAR
Cleaning and Inspection
Removal and Installation
DIFFERENTIAL CASE
Cleaning and Inspection
Disassembly and Overhaul
Removal and Installation
PINION BEARING CUPS
Cleaning and Inspection
Removal and Installation
PINION OIL SEAL
Removal and Installation
PINION AND RING GEAR
Cleaning and Inspection
Removal and Installation
REAR WHEEL BEARINGS AND SEALS
Cleaning and Inspection
Removal and Installation
SPECIFICATIONS
SPECIAL TOOLS
U-JOINT FLANGE
Cleaning and Inspection
Removal and Installation

Pinto

Mercury

Meteor

COMPONENT INDEX
Applies Only to Models Indicated

Ford

All Models

PART 15-02 Integral Carrier Axles —
Conventional And WER

02-14 02-14 02-14 02-13
02-04 02-04 02-04 02-03
02-14
02-06 02-06 02-06 02-05
02-13
02-09
02-10
02-10
02-09
02-10
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02-06 02-06 02-06 02-05
02-16
02-17
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02-08

A page number indicates that the item is for the vehicle listed at the head of the column.
N/A indicates that the item is not applicable to the vehicle listed.

DESCRIPTION
The rear axle assembly is an
integral-type housing, hypoid design,
with the centerline of the pinion set
below the centerline of the ring gear
(Fig. 1).

The semi-floating axle shafts are
retained in the housing by ball bearings
and a bearing retainer at the axle
housing outer ends (except on WER
models).

On WER models the roller-type
wheel bearings have no inner race, and
contact the bearing journals of the axle
shafts.
The axle shafts do not use an inner
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RING GEAR
4209

PINION GEAR
4215

DIFFERENTIAL
CASE

RIGHT
AXLE SHAFT
4234

TYPICAL INTEGRAL AXLE ASSEMBLY

RING GEAR
4209

TAPERED ROLLER
BEARINGS
4621

SEAL
4676

FLANGE
4851

E2285-A

FIG. 1 Rear Axle Assemblies

15-02-03

INTEGRAL CARRIER AXLES—CONVENTIONAL AND WER

or outer bearing retainer. They are held
in the axle by means of C-locks,
positioned in a slot on the splined end.
These C-locks also fit into a machined
recess in the differential side gears
within the differential case. There is no
retainer bolt access hole in the axle shaft
flange.
The differential assembly is
mounted on two opposed tapered roller
bearings. The bearings are retained in
the housing by removable caps.
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differential housing provides access for
inspection and removal and installation
of the differential assembly and drive
pinion.
An identification tag is attached to
one of the rear cover-to-housing
retaining bolts (Fig. 2, Part 15-01). It is
important to use the axle model
designation if necessary to obtain
correct replacement parts

Differential bearing preload and drive
gear backlash is adjusted by nuts located
behind each differential bearing cup.
The overhung drive pinion assembly
is mounted on two opposed tapered
roller bearings, no pilot bearing being
used. Pinion bearing preload is adjusted
by a .collapsible spacer on the pinion
shaft. Pinion and ring gear tooth contact
is adjusted by shims between the rear
rear bearing cone and pinion gear.
A cover on the rear of the

REMOVAL AND INSTALLATION
AXLE HOUSING (EXCEPT WER)

Removal
1. Raise the vehicle and support it with
safety stands under the rear frame
member.
2. Drain the lubricant from the axle.
3. Make scribe marks on the drive
shaft end yoke and the axle u-joint
flange to insure proper position of
the drive shaft at assembly (Fig. 2).
Disconnect the drive shaft at the
drive pinion flange.
4. Disconnect the lower end of the
shock absorbers.
5. Remove the wheels, brake drums
and both axle shafts as outlined in
Group 11, Part 11.
6. Remove vent hose front vent tube
(Corbin clamp) and remove vent
tube from brake tube junction and
axle housing.
7. Remove the hydraulic brakeT-fitting
from the axle housing. Do not open
the hydraulic brake system lines.
Remove the hydraulic brake line
from its retaining clip on the axle
housing.
8. Remove both axle shaft oil seals
with the tools shown in Fig. 3.
9. Remove both brake backing plates
from the axle housing and suspend

Too/-7-581-101 -A

or

U75-AE

Tool-60K-1177-B
or 1177-B or C
INSTALLATION
E1214-D

REMOVAL

FIG. 3 Removing and Installing Axle Shaft Seal

them above the housing with
mechanic's wire. The hydraulic
brake lines and the parking brake
cables are still attached to the brake
carrier plates.
10. Support the rear axle housing on a
jack, and then remove the u-bolt
nuts. Remove the u-bolts and plates
(Fig. 4).
11. Lower the axle housing and remove
it from under the vehicle.

12. If the axle housing is being replaced,
transfer all the differential and
pinion parts to the new housing. See
Section 5, Disassembly and
Assembly.
Installation
1. Raise the axle housing into position
so that the spring clip plates can be
installed. On a Montego or Torino,
position the spring upper insulators
and retainers between the axle

SCRIBE MARKS

U-BOLT -4529 2 REQ'D.

E1231-A

E 1783-A

FIG. 2 Drive Shaft-to-Axle U-Joint
Connection

FIG. 4 Rear Axle Installation—Typical
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2.

3.

4.
5.

6.
7.
8.
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housing and springs and install the
lower insulators. Torque the spring
clip nuts to specification.
Place the brake backing plates in
their normal position on the axle
housing. Use new gaskets on each
side of the brake backing plates.
Install new axle shaft oil seals with
the tool shown in Fig. 3. Installation
without use of the proper tool will
distort the seal and cause leakage.
Coat the outside edges of the new oil
seal with a nonhardening type of
sealer such as Permatex No. 2 or its
equivalent.
Install the axle shafts, brake drums
and wheels as outlined in Group 11,
Part 11.
Attach the hydraulic brake line Tfitting to the axle housing, and
secure the hydraulic brake line in its
retainer on the axle housing.
Install vent tube to brake tube
junction and install vent hose to vent
tube.
Raise the axle housing and connect
the shock absorbers.
Connect the rear end of the drive
shaft to the axle U-joint flange,

aligning the scribe marks made on
the drive shaft end yoke and the axle
U-joint flange (Fig. 2).
9. Fill the axle with the proper grade
and amount of lubricant. Install the
filler plug.
10. Road test the vehicle.
AXLE HOUSING (WER)
Removal
1. Raise the vehicle on a hoist.
2. Remove the wheels and tires from
the brake drums.
3. Position a drain pan and loosen the
rear axle cover to housing attaching
bolts. Drain the housing.
4. Remove the drums after removing
the shakeproof fasteners.
5. Remove the axle housing cover
bolts, cover and gasket. Discard the
gasket. Remove the drain pan.
6. Disconnect the drive shaft at the
drive pinion companion flange.
Remove the drive shaft from the
transmission extension housing.
Install an oil seal replacer tool in the
transmission housing to prevent
leakage. Refer to the transmission
group for the appropriate tool.
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7. Disconnect the lower end of the
shock absorbers at the mounting
brackets.
8. Disconnect the track bar from the
axle housing stud. If the axle
housing is to be replaced, transfer
the stud to the new housing.
9. Position safety stands under the rear
frame members. Lower the vehicle
with the hoist and allow the axle to
lower far enough to relieve rear
spring tension.
10. Remove the pinion shaft lock bolt
and pinion shaft (Fig. 5), differential
pinion gears and thrust washers.
11. Push the axle shaft(s) inward r.oward
the center of the axle housing.
Remove the c-locks from the inner
ends of the axles (Fig. 6). Remove
the axle shafts from the housing.
Extreme care must be used to avoid
contacting the axle shaft seal lip
with any portion of the axle shaft
other than the seal journal.
12. Disconnect the vent hose from the
rear vent tube and remove all brake
lines from the axle housing retaining
clips.
13. Remove the brake backing plate

LOCK BOLT

Too/-r66L-72732-8

j

DIFFERENTIAL PINION SHAFT

FIG. 5 Differential Pinion Shaft and
Lock Bolt

(THREAD REDUCING ADAPTER
PART ONLY)

CJ-6625
(SNAP-ON)
E1598-B

FIG. 7 Removal of Axle Seal or Bearing

AXLE SHAFT

C-LOCK

1597

.A

FIG. 6 Removal and Installation of
C-Locks and Axle Shaft

Tool-T60K-7697.B

E1599-

FIG. 8 Installation of Axle Shaft
Bearing

Too/-T65F-7 777-A

E1571-B

FIG. 9 Rear Axle Shaft Bearing Seal
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attaching nuts and the plates from
the axle housing. Suspend the plates
above the axle housing with
mechanics wire. The hydraulic
brake lines and the parking brake
cables will remain attached to the
brake backing plates.
14. Support the rear axle housing on a
jack.
15. Remove the right and left rear
springs and insulators.
16. Remove the nuts, washers and pivot
bolts that connect the suspension
lower arms to the axle housing.
Disconnect both arms from the axle
housing.
17. Disconnect the upper suspension
arm from the axle housing by
removing the pivot bolt, nut, lock
washer and two eccentric washers.
18. Lower the rear axle to the floor with
the jack and remove the axle from
under the vehicle.
19. Remove the wheel bearings and oil
seals with the tool shown in Fig. 7.
20. If the axle housing is being replaced,
transfer all the differential and
pinion parts to the new housing.
Installation
1. Lightly coat the wheel bearing
rollers with axle lubricant. Install
wheel bearings in the axle housing
with the tool shown in Fig. 8. The
bearings should seat firmly against
the shoulder.
2. Wipe all lubricant from the oil seal
bore before installing the seal. If
axle housing is being replaced, new
seals must be installed.
3. Inspect the original seal for nicks,
scuffs or abnormal wear, and replace
if n e c e s s a r y . New seals are
prepacked with lubricant and do not
require an oil soak.
4. Install the seal with the tool shown
in Fig. 9. Installation without the
use of the proper tool will distort the
seal and cause leakage.
5. Raise the rear axle into position
under the vehicle with a hoist or
floor jack. Connect the suspension
lower arms to their mounting
brackets on the axle housing with
pivot bolts and nuts. Do not tighten
the mounting bolts at this point.
6. Position the suspension upper arm
in its mounting bracket on the axle
housing and install the adjusting
bolt, eccentric washers, lockwasher
and nut. Do not tighten the
mounting bolt at this point.
7. Place the rear coil springs and
insulators into position in the
pockets provided.
8. Place the brake backing plates on
the axle housing flanges, install 4

attaching bolts and nuts and torque
them to specifications.
9. Position the brake lines to the axle
housing and secure them with the
retaining clips. If the axle housing is
new, install a new vent. When
installing the new axle vent apply a
small amount of Loctite (C5AZ19554-B) to prevent oil leakage
between vent and axle housing.
Connect the vent tube to the vent.
10. Install the pinion side gears and
thrust washer.
11. Slide the axle shafts into place in the
axle housing. Exercise care that
splines or any portion of the axle
shafts do not damage the oil seals
and that they engage with the splines
of the differential side gears.
12. Install the axle shaft c-lock o-ring
and c-lock on the inner end of the
shaft and push the shaft outward so
that the shaft lock seats in the
counterbore of the differential side
gear.
13. Position the pinion differential gears
and thrust washers 180 degrees
apart to the differential side gears.
Revolve the gear assembly until the
holes in the differential case are
aligned with the pinion gears.
14. Position the differential pinion shaft
through the case and pinions,
aligning the hole in the shaft with
the lock bolt hole. Install the lock
bolt and tighten it to specification.
15. Clean the gasket mounting surface
of the rear axle housing and the
cover. Install a new cover gasket,
cover and the attaching bolts.
Torque the bolts to specification.
16. Raise the rear axle on a hoist and
remove the safety stands.
17. Connect the track bar to the
mounting stud. Install the washer
and n u t . T o r q u e the nut to
specification.
18. Connect the two rear shock
absorbers to the mounting brackets
on the axle housing and torque the
attaching nuts to specification.
19. Make sure that both the front and
rear pivot bolts of the upper and the
two lower arms are loose, then raise
the axle assembly to the controlled
height (Fig. 10). Hold the axle at the
controlled height by placing blocks
or pieces of steel pipe between the
axle housing and the bumper rear
screw on the side rail.
20. With the axle at controlled height,
torque the suspension upper and
lower arm front pivot bolts and nuts
to specifications. Torque the lower
arm to axle housing pivot bolts and
nuts to specifications.
21. Remove the oil seal replacer from
the transmission extension housing.
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Install the drive shaft in the
extension housing. Align the scribe
marks on the cups, flange and drive
shaft and connect the drive shaft at
the drive pinion flange. Torque the
attaching bolts to specification.
22. Install the brake drum and attaching
shakeproof retainers.
23. Install the wheel and tire on the
brake drum. Install the wheel
covers.
24. Adjust the drive shaft and pinion
angle to specification. Refer to Part
14-01.
25. Add the amount of specified
lubricant required to reach to the
bottom of the filler plug hole. Make
sure the rear axle is in running
position. Install the filler plug and
torque it to specification.
26. Lower the vehicle.

TIGHTEN ARM
ATTACHING BOLTS
AT 5-45/64 INCH
HEIGHT POSITION
AXLE SHOWN
IN DESIGN
POSITION

4.90
TORINO, MONTEGO,
T'BIRD. CQNT. MARK IV
3.94 LINC.CONT. C2 DR.)
4.44LINC.CONT.(4DR.)
4.38 FORD, MERC,
METEOR
NORMALCURB HEIGHT
5-45/64 INCH HEIGHT FOR
INSTALLATION
OF ARMS
E 1600-D

FIG. 10 Axle Normal Curb Height
and Controlled Height for
Arm Installation
REAR AXLE SHAFT, WHEEL
BEARING AND OIL SEAL
(EXCEPT WER)
Removal and insertion of rear
axle shafts must be performed with caution. The entire length of the shaft (including spline) up to the seal journal
must pass through the seal without contact. Any roughing or cutting of the seal
element during axle removal or installation will result in early seal failure.
The rear axle shafts, wheel bearings, and oil seal can be replaced without removing the differential assembly
from the axle housing. Removal of the
wheel bearings from the axle shafts
make them unfit for further use.
Removal
1. Remove the wheel cover, wheel and
tire from the brake drum.
2. Remove the speed nuts that secure
the brake drum to the axle housing
flange, and then remove the drum
from the flange.
3. Working through the hole provided
in each axle shaft flange, remove the
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nuts that secure the wheel bearing
retainer plate. Then pull the axle
shaft assembly out of the axle
housing (Fig. 11). The brake
backing plate must not be dislodged.
Install one nut to hold the plate in
place after the axle shaft is removed.
4. If the rear wheel bearing is to be
replaced, loosen the inner retainer
ring by nicking it deeply with a cold
chisel in several places (Fig. 12). It
will then slide off easily.
5. Remove the bearing from the axle
shaft with the tool shown in Fig. 5.
Never apply heat to make it easier to
remove the bearing retainer ring or
the bearing. This will weaken the
axle shaft bearing journal area.
6. Whenever a rear axle shaft is
replaced the oil seal must be
replaced. Remove the seal with the
tools shown in Fig. 3.
'T71P-4234-A
Tool-T50T-100-A
or B-166

>M E2172-A

FIG. 11 Removing Axle Shaft

m

to press on both the bearing and the
inner retainer ring at the same time.
4. Using the bearing installation tool,
press the bearing inner retainer ring
on the shaft until the retainer seats
firmly against the bearing. Never
apply heat to make it easier to
install the bearing retainer ring or
the bearing. This will weaken the
axle shaft bearing journal area.
5. Wipe all lubricant from the inside of
the axle housing in the area of the oil
seal before installing the new seal.
6. Wipe a small amount of oil resistant
sealer on the outer edge of the seal
before it is installed. Do not put
sealer on the sealing lip.
7. Install the new oil seal with the tools
shown in Fig. 3. Installation without
use of the proper tool will distort the
seal and cause leakage. .
8. Carefully slide the axle shaft into the
housing so that the rough forging of
the shaft will not damage the oil seal.
Start the axle splines into the side
gear, and push the shaft in until the
bearing bottoms in the housing.
9. Install the bearing retainer plate on
the mounting bolts at the axle
housing, and install the attaching
n u t s . T o r q u e the n u t s to
specifications.
10. Install the brake drum and the drum
retaining nuts.
11. Install the wheel and tire on the
drum, and install the wheel cover.
REAR AXLE SHAFT, WHEEL
BEARINGS AND OIL SEAL (WER)

E 1731-A

FIG. 12 Removing Rear Wheel
Bearing Retainer Ring

Installation
1. Inspect the machined surfaces of the
axle shaft and the axle housing for
rough spots or other irregularities
which would affect the sealing
action of the oil seal. Check the axle
shaft splines for burrs, wear or
damage. Carefully remove any burrs
or rough spots. Replace worn or
damaged parts.
2. Lightly coat wheel bearing bores
with axle lubricant.
3. Place the retainer plate and a new
gasket on the axle shaft, and press
the new wheel bearing on the shaft
with the tool shown in Fig. 13. The
bearing should seat firmly against
the shaft shoulder. Do not attempt

Removal
Synthetic wheel bearing seals are used
for p r o d u c t i o n and as s e r v i c e
replacements. Removal and insertion of
rear axle shafts must be performed with
caution. The entire length of the shaft
(including spline) up to the seal journal
must pass through the seal without
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contact. Any roughing or cutting of the
seal element during axle removal or
installation will result in early seal
failure.
1. Raise the vehicle on a hoist.
2. Remove the wheel(s) and tire(s)
from the brake drum(s).
3. Position a drain pan and loosen the
cover to differential housing
retaining bolts. Drain the housing.
4. Remove the attaching (Tinnerman)
nuts that secure the brake drum(s)
to the axle shaft flange(s), and then
remove the drum(s).
5. Remove the differential housing
. cover bolts, cover and gasket.
Discard the gasket. Remove the
drain pan.
6. Position safety stands under the rear
frame member. Lower the hoist and
allow the axle to lower as far as
possible.
7. Working through the differential
case opening, remove the pinion
shaft lock bolt and the pinion shaft
(Fig. 5).
8. Push the axle shaft(s) inward toward
the center of the axle housing.
Remove the c-lock(s) (Fig. 6) from
the inner end of the axle(s). Remove
the axle shaft(s) from the housing.
Extreme care must be used to avoid
contact of the axle shaft seal lip with
any portion of the axle shaft except
the seal journal.
9. Remove the bearing and oil seal
from the housing as shown in Fig. 7.
10. Inspect the machined surface of the
axle shaft and the axle housing for
rough spots or other irregularities
which would affect the sealing
action of the oil seal. Check the axle
shaft splines for burrs, wear or
damage. Carefully remove any burrs
or rough spots. Replace worn or
damaged parts. A brownish yellow
color on the bearing journal of the

FIG. 13 Removing and Installing Rear Wheel Bearing
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shaft is normal and the shaft need
not be replaced. Slight pitting and
wear is also normal.
Installation
1. Lightly coat the wheel bearing
rollers with axle lubricant. Install
the bearings in the axle housing with
the tool shown in Fig. 8. The bearing
should seat firmly against the
shoulder.
2. Wipe all lubricant from the oil seal
bore before installing the seal.
3. Inspect the original seal for nicks,
scuffs or abnormal wear, and replace
it if necessary. The new seals are
pre-packed with lubricant and do
not require an oil soak before
installation. On WER axles it is
very important that the seal color
code be observed. When installing a
seal on the right side of the vehicle,
the seal should be color coded with
green stripes and the word right, is
printed on it. Seals for the left side
of the vehicle are color coded
yellow, and the word left, is printed
on them. These seals are of unidirectional design and cause the oil
to be forced back into the axle, away
from the seal. If installed in the
wrong side they will leak.
4. Install the oil seal with the tool
shown in Fig. 9. Installation without
the use of the proper tool will distort
the seal and cause leakage.
5. Replace the o-ring in the c-lock
groove on the axle shaft.
6. Slide the axle shaft(s) into place in
the axle housing. Exercise care that
splines or any portion of the axle
shaft(s) do not damage the oil seal(s)
and that they engage with the splines
of the differential side gear(s).
7. Install the axle shaft c-lock(s) on the
inner end of the shaft(s) (Fig. 4) and
push the shaft(s) outward so that the
shaft locks seat in the counterbore(s)
of the differential side gear(s).
8. Position the differential pinion gears
and thrust washers 180 degrees
apart to the differential side gears.

E 1582-A

FIG. 14 Checking Pinion Bearing
Preload

Revolve the gear assembly until the
holes in the differential case are
aligned with the pinion gears.
9. Position the differential pinion shaft
through the case and pinions,
aligning the hole in the shaft with
the lock bolt hole. Install the lock
bolt and torque it to specification.
10. Install the brake drum and tighten
the attaching (Tinnerman) nuts.
11. Install the wheel and tire on the
brake drum.
12. Clean the gasket mounting surfaces
of the rear axle differential housing
and the cover. Install a new cover
gasket, cover and the attaching
b o l t s . Torque the bolts to
specification.
13. Raise the rear axle. Make sure the
rear axle is in running position. Add
the amount of specified lubricant
required to reach 1/2 inch below the
bottom of the filler plug hole. Install
the filler plug and torque it to
specification.
14. Remove the safety support stands
and lower the vehicle.
DRIVE PINION OIL SEAL—(ALL
INTEGRAL AXLES)

Synthetic seals must not be
cleaned, soaked or washed in cleaning
solvent.
Replacement of the pinion oil seal
involves removal and installation of
only the pinion shaft nut and the universal joint flange. However, this operation
disturbs the pinion bearing preload, and
this preload must be carefully reset
when assembling.
Removal
1. Raise the vehicle and install safety
stands. Remove the rear wheels and
brake drums.
2. Make scribe marks on the drive
shaft end yoke and the axle u-joint
flange to insure proper position of
the drive shaft at assembly (Fig. 2).
Disconnect the drive shaft from the
axle u-joint flange. Be careful to
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avoid dropping the loose universal
joint bearing cups. Hold the cups on
the spider with tape. Mark the cups
so that they will be in their original
position in relation to the flange
when they are assembled. Remove
the drive shaft from the transmission
extension housing. Install an oil seal
replacer tool in the transmission
extension housing to prevent
transmission leakage. Refer to the
transmission group for the
appropriate tool.
3. Install an in-lb torque wrench on the
pinion nut (Fig. 14). Record the
torque required to maintain rotation
of the pinion shaft through several
revolutions.
4. While holding the flange with the
tool shown in Fig. 15, remove the
integral pinion nut and washer.
5. Clean the pinion bearing retainer
around the oil seal. Place a drain pan
under the seal, or raise the front of
the vehicle higher than the rear.
6. Using the tool shown in Fig. 18,
remove the pinion u-joint flange.
7. Using the tool shown in Fig. 16,
remove the drive pinion oil seal.
8. Clean the oil seal seat.
Installation
1. Pinion oil seals have pre-applied oil
resistant sealer.
Install the seal in the retainer using
the tool shown in Fig. 17.

Too/ -

7775-AB

and T50T-W0-A
or 7775-AE
E 1681-A

FIG. 16 Removing Pinion Seal

E1906 B

FIG. 15 Removing or Installing Drive
Pinion Nut

FIG. 17 Typical Drive Pinion Flange
Seal Installation
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2. Check splines on the pinion shaft to
be sure they are free of burrs. If
burrs are evident, remove them by
using afinecrocus cloth, working in
a rotational motion. Wipe the pinion
shaft clean.
3. Apply a small amount of lubricant
to the u-joint splines.
4. Align the punch mark on the u-joint
flange with the mark on the end of
the pinion shaft, and install the
flange.
5. Install a new integral nut and
washer on the pinion shaft. (Apply a
small amount of lubricant on the
washer side of the nut.)
6. Hold theflangewith the tool shown
in Fig. 15, while tightening the nut.
7. Tighten the pinion shaft nut,
rotating the pinion occasionally to
insure proper bearing seating, and
take frequent preload readings (Fig.
14) until the preload is at the
original recorded reading
established in Step 3 under
Removal.
8. After original preload has been
reached, tighten the pinion nut
slowly, until an additional preload of
6 to 12 in-lbs has been added. The
preload should not exceed the
amount indicated above, or bearing
failure may result. Under no
circumstances should the pinion nut
be backed-off to lessen preload. If
this is done, a new pinion bearing
spacer must be installed. In addition,
the u-joint flange must never be
hammered on, or power tools used.
9. Remove the oil seal replacer tool
from the transmission extension
housing. Install the front end of the
drive shaft on the transmission
output shaft.
10. Connect the rear end of the drive
shaft to the axle u-joint flange,
aligning the punch marks made on
the drive shaft end yoke and the axle
u-joint flange (Fig. 2).
11. Check the lubricant level. Make sure
the axle is in running position. Add
whatever amount of specified
lubricant is required to reach the
lower edge of the filler plug hole,
located in the carrier casting or the
housing cover.
REMOVAL AND INSTALLATION
OF THE ORIGINAL U-JOINT
FLANGE

Use procedure as outlined under
drive pinion oil seal replacement.
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INSTALLATION OF A NEW
UNIVERSAL JOINT
FLANGE—(ALL INTEGRAL
AXLES)

1. Raise the vehicle and install safety
stands. Remove both rear wheels
and brake drums. •
2. Disconnect the drive shaft from the
axle u-joint flange. Be careful to
avoid dropping the loose universal
joint bearing cups. Hold the cups on
the spider with tape. Mark the cups

so that they will be in their original
position in relation to the flange
when they are assembled. Remove
the drive shaft from the transmission
extension housing. Install an oil seal
replacer tool in the transmission
extension housing to prevent
transmission fluid leakage. Refer to
the transmission group for the
appropriate tool.
3. Install an in-lb torque wrench on the
pinion nut (Fig. 14). Record the
torque required to maintain rotation
of the pinion shaft through several
revolutions.
4. While holding the flange with .the
tool shown in Fig. 15, remove the
integral pinion nut and washer.
5. Clean the pinion bearing retainer
around the oil seal. Place a drain pan
under the seal, or raise the front of
the vehicle higher than the rear.
Synthetic seals must not be cleaned,
soaked or washed in cleaning
solvents.
6. Using the tool shown in Fig. 18,
remove the u-joint flange.
7. Check splines on the pinion shaft to
be sure they are free of burrs. If
burrs are evident, remove them by
using afinecrocus cloth, working in
rotational motion, then wipe clean.
Apply a small amount of lubricant
to u-joint splines.
8. Install the u-joint flange.
9. Install a new integral nut and
washer on the pinion shaft. (Apply a
small amount of lubricant on the
washer side of the nut.)
10. Hold theflangewith the tool shown
in Fig. 15, while the nut is being
tightened.
11. Tighten the pinion shaft nut,
rotating the pinion occasionally to
insure proper bearing seating, (Fig.
14) and take frequent preload
readings until the preload is at the
original recorded reading
established in Step 3.

T65L-4851-A

E1223-C

FIG. 18 Typical Drive Pinion Flange
Removal

12. After original preload has been
reached, tighten the pinion nut
slowly, until a preload of 6 to 12 inlbs has been added.
The preload should not exceed the
amount shown above, or bearing failure
may result. Under no circumstances
should the pinion nut be backed off to
lessen preload. If this is done, a new
pinion bearing spacer must be installed.
(In addition, the u-joint flange must
never be hammered on, or pneumatic
tools used.)
13. Remove the oil seal replacer tool
from the transmission extension
housing. Install the front end of the
drive shaft on the transmission
output shaft.
14. Connect the rear end of the drive
shaft to the axle u-joint flange,
aligning the scribe marks made on
the drive shaft end yoke and the axle
u-joint flange (Fig. 2).
15. Check the lubricant level. Make
sure the axle is in running position.

Add whatever amount of specified
lubricant is required to reach the
lower edge of the filler plug hole,
located in the carrier casting.
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DISASSEMBLY AND ASSEMBLY

to hold the plate to the axle housing
after the shaft has been removed.
Remove both seals with the tool
shown in Fig. 3.
8. Make scribe marks on the drive
shaft end yoke and the axle u-joint
flange to insure proper position of
the drive shaft at assembly (Fig. 2).
Disconnect the drive shaft from the
axle u-joint flange. Be careful to

DISASSEMBLY OF
AXLE—(EXCEPT WER)

All service operations on the
differential case assembly and the drive
pinion assembly can be performed with
the housing in the vehicle.
Removal of Differential Case and
Drive Pinion
1. Raise the vehicle and support it on
the underbody, so that the rear axle
drops down as far as the springs and
shock absorbers permit.
2. Remove the cover from the carrier
casting rear face, and drain the
lubricant.
3. Perform the inspection before
disassembly of carrier in Part 15-01,
DISASSEMBLY AND ASSEMBLY.
4. Remove both rear wheels.
5. Remove the brake drums.
6. Working through the hole provided
in the axle shaft flange, remove the
nuts that attach the wheel bearing
retainers to the axle housing.
Pull the axle shafts with the tool
shown in Fig. 11. Care must be

avoid dropping the loose universal
joint bearing cups. Hold the cups on

the spider with tape. Mark the cups
so that they will be in their original
position in relation to the flange
when they are assembled. Remove
the drive shaft from the transmission
extension housing. Install an oil seal
replacer tool in the transmission
extension housing to prevent
transmission leakage. Refer to the
transmission group for the
appropriate tool.
9. Remove the differential bearing
adjusting nut locks (Fig. 19).
10. Mark one differential bearing cap
and the case (Fig. 20) to help
position the parts properly during
assembly.
11. Remove the differential bearing cap
bolts and bearing caps. Hold the

exercised to prevent damage to the

oil seals. Install a nut on one of the
brake backing plate attaching bolts

differential case assembly in the
housing after the caps are removed.
12. Remove the differential case and
bearing cups (Fig. 21).
13. Hold the drive pinion flange and
remove the pinion nut (Fig. 15).
14. Remove the pinion flange (Fig. 18).
15. With a soft-faced hammer, drive the
pinion out of the front bearing cone
and remove it through the rear of the
carrier casting.
16. Drive against the pinion front
bearing cone and drive the pinion
flange seal and the bearing cone out
of the front of the carrier casting.

MARKINGS
El 909A

FIG. 20 Typical Differential Bearing
Cap Marking

THRUST WASHER-4228

GASKET
36

SHAFT RETAINER

DIFFERENTIAL
PINION SHAFT
4211
DIFFERENTIAL CASE
4204

DIFFERENTIAL SIDE GEAR
4236
DIFFERENTIAL
CASE COVER
4204
x^

BEARING ADJUSTING NUT
4067

BEARING CUP-4222
BEARING
4221
RING GEAR ATTACHING BOLT
ADJUSTING NUT LOCK
4143
BEARING CAP
PINION AND RING GEAR
4209
PINION LOCATING SHIMS
4663
WHEEL BEARING RETAINER
1180

AXLE HOUSING

BEARING

4010

4630

FILLER PLUG

GASKET-1001

GASKET
1001

AXLE SHAFT SEAL
1177
'WHEEL BEARING-1225
'WHEEL BEARING RETAINER
4020

FIG. 19 Disassembled Standard Integral Axle

BEARING PRELOAD SPACER
4662

DEFLECTOR-4859
FLANGE-4851

E1908-C
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17. To remove and install the pinion
rear bearing cone use the tools in
Figs. 22 and 23.
18. Measure the shim which is found
under the bearing cone with a
micrometer. Record the thickness of
the shim.

19. With a hammer and drift remove the
pinion shaft oil seal out through the
front of the carrier housing.
20. Remove the pinion rear bearing
from the drive pinion shaft (Fig. 27).
21. Measure the shim which is found
under the bearing cone with a
micrometer. Record the thickness of
the shim.

DISASSEMBLY OF AXLE (WER)

Disassembly of Differential Case
1. If the differential bearings are to be
removed, use the tools shown in Fig.
28.
2. Remove the bolts that attach the
ring gear to the differential case.
Press the ring gear from the case or
tap it off with a soft-faced hammer.
3. With a drift, drive out the
differential pinion shaft lock pin
(Fig. 29).
4. Drive out the pinion shaft with a
brass drift. Remove the gears and
thrust washers.

The rear axle components are shown
in Fig. 24.
All service operations on the
differential case assembly can be
performed with the axle housing in the
vehicle.
1. Raise the vehicle on a hoist.
2. Position the drain pan under the
axle housing. Loosen the housing
cover attaching bolts. Drain the
lubricant from the housing.
3. Make scribe marks on the drive
shaft end yoke and the rear axle
shaft companion flange to insure
proper position of the drive shaft at
assembly. Disconnect the drive shaft
from the rear axle companion
flange. Be careful to avoid dropping
the loose universal joint bearing
cups. Hold the cups on the spider
with tape. Mark the cups so that
they will be in their original position
in relation to the flange when they
are reassembled. Remove the drive
shaft from the transmission
extension housing. Install an oil seal
replacer tool in the transmission
extension housing to prevent
transmission leakage. Refer to the
t r a n s m i s s i o n g r o u p for the
appropriate tool.
4. Raise the vehicle and place jack-type
stands under the rear frame
crossmember. Lower the vehicle on
a hoist and allow the axle to lower as
far as possible.
5. Remove the axle housing cover and
gasket. Discard the gasket.
6. Perform the Inspection before
Disassembly of Carrier procedure.
Refer to Part 15-01, Adjustments of
this Shop Manual.
7. Remove the attaching shakeproof
retainers that secure the rear brake
drums to the axle shaft flanges, and
then remove the drums.
8. Working through the differential
case opening, remove the pinion
shaft lock bolt and pinion shaft (Fig.
5).
9. Push the axle shafts inward toward
the center of the axle housing.
Remove the C-locks (Fig. 6) from
the inner ends of the rear axles.
Remove the axle shafts from the
housing. Extreme care must be used
to avoid contacting the axle shaft

E1910A

FIG. 21 Differential Case Removal
or Installation
seal lip with any portion of the axle
shaft except the seal journal.
10. Remove the bearings and oil seals
from the axle housing as shown in
Fig. 7.
11. Remove the pinion side gears and
the side gear thrust washers.
12. Remove both side bearing adjusting
nut locks (bolts).
13. Install a dial indicator (Fig. 25), and
check and record the backlash and
ring gear runout.
14. Mark one differential bearing cap
and the case to help in positioning
the parts properly during assembly.
15. Remove the bearing cap retaining
bolts. Remove the bearing caps,
cups, adjusting nuts and case
assembly.
16. Hold the drive pinion flange and
remove the pinion nut (Fig. 15).
Discard the nut.
17. Remove the pinion flange (Fig. 26).
18. Drive the pinion out of the front
bearing cone and remove it from the
carrier housing. Remove and
discard the bearing spacer.

PARTS REPAIR OR REPLACEMENT

Clean and inspect all the parts as
outlined in Part 15-01, Section 5. Before
assembling the carrier, repair or replace
all parts as indicated by the inspection.
The principal replacement
operations are covered in the following
procedures. All other repair or
replacement operations are performed
during Cleaning and Inspection
Part
15-0 1 ,
DISASSEMBLY AND
ASSEMBLY or during the Assembly in
this Section.
Pinion Bearing Cups
Do not remove the pinion bearing
cups from the carrier casting unless the
cups are worn or damaged.
If the pinion bearing cups are to be
replaced, drive them out of the carrier
casting with a drift. Install the new cups

Press Ram

Fiber
Block

DRIVE
PINION

T 57L-4621-B
or
ToolT62F-4621-A

1911-C

FIG. 22 Removing Pinion Rear
Bearing Cone

FIG. 23 Installing Pinion Rear
Bearing Cone
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DIFFERENTIAL SIDE GEAR
.THRUST WASHER- 4228

4236

AXLE SHAFT CWASHER-4N237

.DIFFERENTIAL PINION GEAR-4213

DIFFERENTIAL PINION SHAFT
4211

M

BEARING ADJUSTING NUT-4067
BOLT
LOCK WASHER
DIFFERENTIAL
PINION SHAFT
LOCK BOLT

BEARING ADJUSTING
NUT LOCK-4143

4241
LOCK WASHER

DRIVE GEAR ATTACHING BOLT
BEARING CAP

AXLE HOUSING ASSEMBLY
4010
PINION AND RING GEAR
BEARING ADJUSTING
NUT LOCK 4143

PINION LOCATING SHIM(S)
4663
BEARING CUP
4628
NUT

371518(MM-180)
BEARING CUP - 4 6 1 6 '
COLLAPSIBLE SPACER- 4662
BEARING ASSEMBLY '
4621

SEAL
4676
DEFLECTOR-4859

AXLE SHAFT
4234

E1572-D

FIG. 24 Disassembled WER Rear Axles

RUNOUT CHECK

~ E 1573-A

FIG. 25 Checking Backlash and Runout—WER Axle

with the tool shown in Fig. 30. Make
sure the cups are properly seated in their
bores. If a 0.0015-inch feeler gauge can
be inserted between a cup and the
bottom of its bore at any point around
the cup the cup is not properly seated.

Whenever the cups are replaced, the
cone and roller assemblies should also
be replaced.
Drive Pinion and Gear Set
Individual differences in machining
the carrier casting and the gear set

E 1574-A

FIG. 26 Drive Pinion Flange
Removal
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require a shim between the pinion rear
bearing cone and the pinion gear to
locate the pinion for correct tooth
contact with the ring gear.
When replacing a ring gear and
pinion it should be noted that the
original factory installed shim is of the
correct thickness to adjust for individual
variations in both the carrier casting
dimension and in the original gear set
dimension; therefore, to select the
correct shim thickness for the new gear
set to be installed, follow these steps:
1. With a micrometer, measure the
thickness of the original shim
removed from the axle and use the
same thickness upon installation of
the replacement carrier assembly or
drive pinion.
2. If further shim change is necessary,
it will be indicated in the tooth
pattern check.

3. If the original shim is lost, substitute
a nominal shim for the original and
use the tooth pattern check to
determine if further shim changes
are required. Nominal shim
thickness is 0.030.
A new ring gear and pinion should
always be installed in an axle as a
matched set (never separately). Be sure
the same identifying (matching)
number, painted in white, appears on
the bolt hole face of theringgear and on
the head of the drive pinion (Fig. 31).

Press Ram

15-02-12

4. After determining the correct shim
thickness as explained in the
foregoing steps, install the new
pinion and ring gear as outlined
under Assembly.
DIFFERENTIAL CASE, BEARINGS,
AND RING GEAR

If the ring gear runout check (before
disassembly) exceeded specifications,
the condition may be caused by a
warped gear, a defective case, or
excessively worn differential bearings.
To determine the cause of excessive
runout proceed as follows:
1. Assemble the two halves of the
differential case together without
the ring gear, and press the two
differential side bearings on the case
hubs.
2. Place the cups on the bearings and
set the differential case in the
carrier.
3. Install the bearing caps and
adjusting nuts as outlined in steps 11
thru 14 under Installation of Drive
Pinion and Differential Case in this
Section.
4. Tighten the right nut two notches
beyond the position where it first

E 1575-A

FIG. 27 Pinion Rear Bearing
Removal

E1913A

FIG. 29 Differential Pinion Shaft
Lock Pin Removal

MATCHED
GEAR SET
IDENTIFICATION
E 1628-A

FIG. 31 Pinion and Ring Gear
Marking

DIFFERENTIAL
BEARIN

77 7 P-4616-A or T60K-4616-A
or T67P-4616-A

E 1912-C

FIG. 28 Differential Bearing
Removal

E 1914-C

FIG. 30 Pinion Bearing Cup Removal or Installation
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contacts the bearing cup. Rotate the
differential case several revolutions
in each direction while the bearings
are loaded to seat the bearings in
their cups. This step is important.
5. Again loosen the right nut to release
the preload. Check to see that the
left nut contacts the bearing cup.
Using the dial indicator set-up
adjust the preload to 0.008 to 0.012
case spread for new bearings or
0.005 to 0.008 for the original
bearings, if reused.
6. Check the runout of the differential
PRESS RAM

Tool-4222-L
Detail 7

E2177-A

FIG. 32 Differential Bearing
Installation

case flange with a dial indicator. If
the runout does not now exceed
specifications, install a new ring
gear. If the runout still exceeds
specifications, the ring gear is true
and the trouble is due to either a
defective case or worn bearings.
7. Remove the differential case from
the carrier and remove the side
bearings from the case.
8. Install new bearings on the case
hubs, and again install the
differential assembly in the carrier
without the ring gear.
9. Check the case runout again with
the new bearings. If the runout is
now within limits, the old bearings
were excessively worn. Use the new
bearings for assembly. If the runout
is still excessive, the case is damaged
and should be replaced.

2. Place the side gears and thrust
washers in the case.
3. Place the two pinion gears and
thrust washers exactly opposite each
other in the case openings and in
mesh with the side gears.
4. Turn the pinions and thrust washers
until the holes in the pinion gears
align with the pinion shaft holes in
the case.
5. Start the pinion shaft into the
differential case. Carefully align the
shaft lock pin hole with the pin hole
in the case. Drive the shaft into place
and install the lock pin.
6. Place the ring gear on the
differential case, and apply a small
amount of Loctite (stud-lok) to the
bolts; then install the bolts. Torque
the bolts to specification.
7. If the differential bearings have been
removed, press them on as shown in
Fig. 32.
Installation of Drive Pinion and
Differential Case
1. Place the shim and pinion rear
bearing cone on the pinion shaft.
Press the bearing and shim firmly
against the pinion shaft shoulder
(Fig. 23).
2. Place a new pinion bearing preload
spacer on the pinion shaft. The end
with the largest diameter (the
shortest end) should go on the
pinion shaft first. Failure to do this
will cause loss of preload.
3. Lubricate the pinion rear bearing
with axle lubricant.
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4. Lubricate the pinion front bearing
cone and place it in the housing.
5. Install a new pinion oil seal in the
carrier casting (Fig. 17).
6. Insert the drive pinion shaft flange
into the seal and hold it firmly
against the pinion front bearing
cone. From the rear of the carrier
casting, insert the pinion shaft into
the flange.
7. Start a new pinion shaft nut. Hold
the flange with the tool shown in
Fig. 18, and tighten the pinion shaft
nut. As the pinion shaft nut is
tightened, the pinion shaft is pulled
into the front bearing cone and into
the flange.
As the pinion shaft is pulled into the
front bearing cone, pinion shaft end play
is reduced. While there is still end play
in the pinion shaft, the flange and cone
will be felt to bottom. This indicates tLat
the bearing cone and flange have
bottomed on the collapsible spacer.
From this point, a much greater
torque must be applied to turn the
pinion shaft nut, since the spacer must
be collapsed. From this point, also, the
nut should be tightened very slowly and
the pinion shaft end play checked often,
so that the pinion bearing preload does
not exceed the limits (Fig. 14).
If the pinion shaft nut is tightened to
the point that pinion bearing preload
exceeds the limits, the pinion shaft must
be removed and a new collapsible spacer
installed. Do not decrease the preload
by loosening the pinion shaft nut. This
will remove the compression between

ASSEMBLY OF AXLE (EXCEPT
WER)

Refer to Part 15-01 for Cleaning and
Inspection before starting assembly
operations.
Assembly of Differential Case
1. Lubricate all the differential parts
with axle lubricant, before they are
installed in the case.

PAINT MARKING INDICATES POSITION IN WHICH GEARS WERE LAPPED

FIG. 33 Typical Gear Set Timing Marks

E 1335-B

15-02-14

INTEGRAL CARRIER AXLES—CONVENTIONAL AND WER

the pinion front and rear bearing cones
and the collapsible spacer and may
permit the front bearing cone to turn on
the pinion shaft.
8. As soon as there is preload on the
bearings, turn the pinion shaft in
both directions several times to set
the bearing rollers.
9. Adjust the bearing preload to
specification. Measure the preload
with the tool shown in Fig. 14.
10. Apply a thin coating of lubricant on
the bearing bores so that the
differential bearing cups will move
easily.
11. Place the cups on the bearings and
set the differential case assembly in
the carrier casting (Fig. 21).
If the gear set is of the non-hunting
or partial non-hunting type, assemble
the differential case and ring gear
assembly in the carrier so that the
marked tooth on the pinion indexes
between the marked teeth on the ring
gear as shown in Fig. 33.
In almost every case of improper
assembly (gears assembled out of time),
the noise level and probability of failure
will be higher than they would be with
properly assembled gears.
When installing the hunting type
gear set (no timing marks), assemble the
differential case and ring gear assembly
in the carrier without regard to the
matching of any particular gear teeth.
12. Slide the case assembly along the
bores until a slight amount of
backlash is felt between the gear
teeth. Hold the differential case in
place.
13. Set the adjusting nuts in the bores so
that they just contact the bearing
cups.
14. Carefully position the bearing caps
on the carrier casting. Match the
marks made when the caps were
removed.
15. Install the bearing cap bolts and
lockwashers. As the bolts are

T70P-4067-A

E 2180-

FIG. 34 Backlash and Bearing PreLoad Adjustment

PRESS RAM
Tool
T57L-422UA
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REAR BEARING ?j?-Z
CONE AND
ROLLER

DIFFERENTIAL
BEARING CONE
AND ROLLER

E1579-B

FIG. 35 Differential Bearing
Installation

FIG. 36 Drive Pinion Bearing
Installation

tightened, turn the adjusting nut
with the tool shown in Fig. 34.
16. If the adjusting nuts do not turn
freely as the cap bolts are tightened,
remove the bearing caps and again
inspect for damaged threads or
i n c o r r e c t l y positioned caps.
Tightening the bolts to the specified
torque is done to be sure that the
cups and adjusting nuts are seated.
Loosen the cap bolts, and torque
them to only 5 ft-lbs before making
adjustments. Refer to Part 15-01 for
backlash and bearing preload
adjustment procedures.

Press the bearing and shim(s) firmly
against the pinion shaft shoulder
(Fig. 36).
2. Place a new pinion bearing preload
(collapsible) spacer on the pinion
shaft.
3. Lubricate the pinion rear bearing
with axle lubricant.
4. Lubricant the pinion front bearing
with axle lubricant. Lubricate the
pinion front bearing cone and place
it in the carrier housing.

ASSEMBLY OF AXLE (WER)
Refer to Part 15-01 of this Shop
Manual for Cleaning and Inspection
procedures before starting assembly
operations.
ASSEMBLY OF DIFFERENTIAL
CASE
The attaching bolts, and the tapped
holes in the ring gear should be
thoroughly cleaned in a suitable solvent.
After thorough drying, apply a small
amount of Loctite (stud-lok) to the
threads of the bolts.
1. P l a c e t h e r i n g gear on t h e
differential case. Install the retaining
b o l t s and t o r q u e t h e m to
specification.
2. If the differential bearings were
removed, press them on as shown in
Fig. 35.
3. Insert the pinion gear shaft lock bolt
into the case (loosely).
INSTALLATION OF DRIVE PINION
AND DIFFERENTIAL CASE

1. Place the shim(s) and pinion rear
bearing cone on the pinion shaft.

/

E 1581-A

FIG. 37 Installing Pinion Seal
.BEARING CAP IDENTIFICATIONMARKS

Tool
T70P-4067-A
E 1583-B

FIG. 38 Bearing Cap Installation
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5. Install a new oil seal in the carrier
casting (Fig. 37).
6. Insert the drive pinion shaft (Ujoint)
flange into the pinion seal and hold
it firmly against the pinion front
bearing cone. From the rear of the
carrier casting, insert the pinion
shaft into the flange.
7. Apply a small amount of lubricant
to the washer side of the flange nut
and start the nut. Use a new nut.
Hold the flange with the tool shown
in Fig. 26 and tighten the pinion
shaft nut. As the pinion shaft nut is
tightened, the pinion shaft is pulled
into the front bearing cone and into

the flange. As the pinion shaft is
pulled into the front bearing cone,
pinion shaft end play is reduced.
While there is still end play in the
pinion shaft, theflangeand cone will
be felt to bottom. This indicates that
the bearing cone and flange have
bottomed on the collapsible spacer.
From this point, a much greater
torque must be applied to turn the
pinion shaft nut, since the spacer must
be collapsed. From this point, also, the
nut should be tightened very slowly and
the pinion bearing preload play checked
often, so that the pinion bearing preload
does not exceed the specified limits.
If the pinion shaft nut is tightened to
the point that pinion bearing preload
exceeds the limits, the pinion shaft must

be removed and a new collapsible spacer
installed. Do not decrease the preload
by loosening the pinion shaft nut.
This will remove the compression
between the pinion front and rear
bearing cones and the collapsible spacer
and may permit the front bearing cone
to turn on the pinion shaft.
8. As soon as there is preload on the
bearings, turn the pinion shaft in
both directions several times to seat
the bearing rollers.
9. Adjust the bearing preload to
specification. Measure the preload
with the tool shown in Fig. 14.
10. Apply a thin coating of lubricant on
the bearing bores so that the
differential bearing cups will move
easily.
11. Place the cups on the bearings and
set the differential case assembly in
the carrier casting.
If the gear set is of the non-hunting
or partial non-hunting type, assemble

the differential case and ring gear
assembly in the carrier so that the
marked tooth on the pinion indexes
between the marked teeth on the ring
gear as shown in Fig. 32. In almost
every case of improper assembly (gears
assembled out of time), the noise level
and probability of failure will be higher
than they would be with properly
assembled gears. When installing the
hunting type gear set (no timing marks),
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assemble the differential case and ring
gear assembly in the carrier without
regard to the matching of any particular
gear teeth.
12. Slide the case assembly along the
bores until a slight amount of
backlash is felt between the gear
teeth. Hold the differential case in
place.
13. Set the adjusting nuts in the bores so
that they just contact the bearing
cups.
14. Carefully position the bearing caps
on the carrier casting. Match the
marks made when the caps were
removed (Fig. 38).
15. Install the bearing cap bolts and
lockwashers. As the bolts are
tightened, turn the adjusting nut
with the tool shown in Fig. 38.
16. If the adjusting nuts do not turn
freely as the cap bolts are tightened,
remove the bearing caps and again
inspect for damaged threads or
incorrectly positioned caps.
Tightening the bolts to the specified
torque is done to be sure that the
cups and adjusting nuts are seated.
Loosen the cap bolts, and torque
them to only 5 ft-lbs before making
adjustments. Refer to Part 15-01, of
this Shop Manual for backlash and
bearing preload adjustment
procedures.
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SPECIFICATIONS
DRIVING AXLE IDENTIFICATION (INTEGRAL CARRIER)
Idem.
Tag

Ratio

Ring Gear
Dia. (Inches)

Diff.
Type©

Ident.
Tag

Ratio

WGF-A

3.55:1

6 3/4

2.75:1

3.40:1

6 3/4

C2
C2

WER-F5

WGF-F

WER-H5

3.25:1

WGF-G

3.40:1

6 3/4

C2

WER-J5

2.75:1

Ring Gear
Dia. (Inches)

Diff.
Type©

8.7
8.7
8.7

C2
C2
C2

© Type: C2-Conventional Differential—2 Pinion

ADJUSTMENT TORQUE SPECIFICATIONS (INTEGRAL CARRIER)
Description

Torque

Torque

In. Lbs.

Ft. Lbs.

140©

Minimum torque required to tighten'pinion flange nut to obtain correct pinion bearing preload
Pinion Bearing Preload - (Collapsible spacer) © Original Bearings - 6 3/4 inch
8.7 inch
New Bearings 6 3/4 inch
8.7 inch

6-12
8-14
17-27

© If pinion bearing preload exceeds specification before this torque is obtained, install a new spacer.
© W i t h Oil Seal.

CLEARANCE, TOLERANCE AND ADJUSTMENTS (INTEGRAL CARRIER)
Description

Inches

Description

Inches

Maximum Runout of Backface of Ring Gear

0.003

Nominal Pinion Locating Shim

0.030

Differential Side Gear Thrust Washer Thickness

0.030-0.032

Differential Pinion Gear Thrust Washer Thickness

0.030-0.032

Differential Bearing Preload (Case spread across
Differential) New Bearings - 6 3/4 inch
8.7 inch

Available pinion Gear Shims in Steps of 0.001
- 6 3/4 inch
- 8 . 7 inch

0.021-0.037
0.022-0.038

0.004-0.008
0.008-0.012

Backlash between ring gear and pinion teeth

0.008-0.012

Maximum backlash variation between teeth

0.003

Original Bearings-6 3/4 inch
8.7 inch

0.003-0.005
0.006-0.010

Maximum radial runout of U-joint flange in
Assembly

0.010-T.I.R.

ATTACHING TORQUE SPECIFICATIONS (INTEGRAL CARRIER)
Description

Torque Ft. Lbs.

Description

Differential Bearing Cap Bolt 6 3/4 inch
8.7 inch

40-55
55-70

Rear Cover Screw and Washer Assemblies

25-35

Oil Filler Plug

25-50

Differential Bearing Adjustment Nut Lock Bolts

12-25

Rear Axle Shaft Bearing Retainer Bolt Nuts

20-40

Ring Gear Attaching Bolts 6-3/4 inch ©
8.7 inch ©

45-60
70-85

Torque Ft. Lbs.

© Using Loctite

LUBRICANT CAPACITIES AND CHECKING PROCEDURES (INTEGRAL CARRIER)
U.S. Measure

Vehicle

Engine
(C.I.D.)

Axle

Pinto

1600 cc, 2000 cc

6 3/4 Inch Ring Gear

Ford, Mteteor, Mercury

351,400

8.7 Inch Ring Gear

Capacity (Pints) <D

2.2 (2)
4
Q)

Imperial
Capacity (Pints) £>

2 CD
3 3/8O

© All conventional axles use ESW-M2C-105-B lubricant.
© Approximate refill capacity-Actual lubricant capacities are determined by filling to 1/4 inch below bottom of filler plug hole.
Q} A p p r o x i m a t e refill capacity - actual lubricant capacities are determined b y filling t o 1/2 inch b e l o w b o t t o m of filler plug hole.
CE.2392-B
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INTEGRAL CARRIER AXLES—CONVENTIONAL AND WER
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SPECIAL TOOLS
Tool Number

Description

Tool Number

Description

T50T-100-A

Impact Slide Hammer

T68P-4602-AB

Vial

TOOL-1175-AB

Grease Seal Remover (Use with Slide Hammer

T68P-4602-AC

Magnet

T00L-4615-G

Drive Pinion Front Bearing Cup-Remover

Axle Shaft Oil Seal Replacer

T60K-4616-A

Pinion Bearing Cups Replacer (Inner and Outer)

T60K-1177-B

Rear Wheel Bearing Oil Seal Replacer

T67P-4616-A

Pinion Bearing Cups Replacer

T70P-4020-A

Pinion Depth Gauge Set

T53T-4621-C

Drive Pinion Bearing Installer

T70P-4067-A

Differential Bearing Adjuster Wrench

T62F-4621-A

Rear Wheel Bearing

TOOL-4201-C

Differential Backlash and Runout Gauge, With

T71P-4621-B

Remover and Installer

Universal Bracket Dial Indicator and Bracket

T55P-4676-A

or T00L-1175-AE T50T-100-A)
T65F-1177-A

4201-D
T57L-4220-A
T57L-4221-A

Differential Bearing Assembly Remover

T58L-4676-A

Differential Side Bearing Cone Replacer

T62F-4676-A

T00L-4221-C

Differential Side Bearings Remover

T70P-4221-A

Differential Side Bearings Remover

T00L-4222-L

Differential Bearing Cones Replacer

T00L-4222-H

Differential Bearing Cones Replacer

Drive Pinion Oil Seal Replacers

T71P-4676-A
T65L-4851-A

Flange (Universal Joint) Axle End Remover

T00L-4851-K

Universal Joint-Flange Holder

T68P-4946-A

Locking Differential Gauge (Traction-Lok Clutch
Pack)

T66L-4234-A

Rear Axle Shaft Assembly Remover Adapter (Use

TOOL

T71P-4234-A

withT50T-100-A)

T60K-7697-B

TOOL OTC-951

Pinion Rear Bearing Remover

TOOL-

Rear Axle Shaft Bearing Installer

T68P-4602-A

Pinion Angle Level Gauge

T66L-12132-B

Thread Reducing Adapter

T68P-4602-AA

Frame

CJ-6625

Snap-On Coupling

T70P-4067-A

Differential Bearing Adjuster Nut Wrench
CE2321-A
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PART 15-10 Removable Carrier Axle - Ford

COMPONENT INDEX
Applies Only to Models Indicated

%

i

AXLE HOUSING (Coil Spring
Suspension)
31-07 10-07 10-07 N/A 01-08 N/A N/A 10-08 N/A 10-07 0-08 10-08

Removal and Installation
AXLE HOUSING (Leaf Spring
Suspension)

N/A N/A N/A 0-08 N/A 10-08 0-08 N/A

Removal and Installation
AXLE SHAFT
Removal and Installation

10-03

DIFFERENTIAL BEARINGS AND
RING GEAR
Adjustment

10-13

Removal and Installation

10-11

DIFFERENTIAL CARRIER
Disassembly and Overhaul

10-10

Removal and Installation

10-05

PILOT BEARING
Removal and Installation

10-12

PINION AND RING GEAR
Removal and Installation

10-11

PINION BEARING
Removal and Installation

10-11

PINION BEARING RETAINER
Removal and Installation

10-11

PINION SPACER (Collapsible)
Removal and Installation

10-13

PINION OIL SEAL
Removal and Installation

10-04

A page number indicates that the item is for the vehicle(s) listed at the head of the column,
N/A indicates that the item is not applicable to the vehicle(s) listed.

0-08 N/A N/A N/A

15-10-02

15-10-02

REMOVABLE CARRIER AXLE—FORD

COMPONENT INDEX
Applies Only to Models Indicated

f «

1

I

|

REAR WHEEL BEARINGS
10-03
AND SEALS
Removal and Installation
U-JOINT FLANGE
10-04
Removal and Installation
A page number indicates that the item is for the vehicle listed at the head of the column.
N/A indicates that the item is not applicable to the vehicle listed.

DESCRIPTION
CONVENTIONAL AXLE

The rear axle is of the banjo housing,
hypoid gear type using an 8, 8 3/4, or 9
inch ring gear, in which the
centerline of the pinion is mounted
below the centerline of the ring gear

(Fig. 1). The 9 inch ring gear axle
features a single sensor (Sure-Track)
system. The Sure-Track rotor unit is
located on the rear axle companion
flange, with the sensor mounted in the
pinion bearing retainer. The retainer to
carrier attaching stud (in the 10 o'clock

position) holds the wiring harness
bracket.
The pinion gear and the pinion
bearings are assembled in a pinion
retainer, which is bolted to the carrier.
The pinion is straddle mounted; that is,
it is supported by bearings both in front

LEFT AXLE SHAFT
4235
RING GEAR
4209

DIFFERENTIAL PINION
4215

PINION BEARING
RETAINER 4614

FIG. 1 Rear Axle Assembly—Removable Carrier Type—Typical

E1781-A
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of and to the rear of the pinion gear.
Two opposed tapered roller bearings
support the pinion shaft in front of the
pinion gear with a collapsible spacer. A
straight roller (pilot) bearing supports
the pinion shaft at the rear of the pinion
gear. Pinion and ring gear tooth contact
is adjusted by adding or removing shims
from between the pinion retainer and
the carrier housing.
The differential assembly is
mounted on two opposed tapered roller

bearings, which are retained in the
carrier by removable caps. The entire
carrier assembly is bolted to the axle
housing.
Ball bearing assemblies (rear wheel
oearings) are pressed onto the outer
ends of the axle shafts and set in the
outer ends of the axle housing. These
bearings support the semi-floating axle
shafts at the outer ends. The inner ends
of the shafts spline to the differential
side gears. Bearing retainer plates hold

15-10-03

the shafts in the housing. The left and
right axle shafts are not interchangeable,
the left shaft being shorter than the
right. An identification tag (Fig. 2, Part
15-01) is secured to the axle assembly by
one of the carrier-to-housing bolts.
It is important to use the axle model
designation if necessary to obtain
correct replacement parts.

IN-VEHICLE ADJUSTMENTS AND REPAIRS
REAR AXLE SHAFT, WHEEL
BEARING AND OIL SEAL
REPLACEMENT
The rear axle shafts, wheel bearings,
and oil seal can be replaced without
removing the differential assembly from
the axle housing.
REMOVAL OF AXLE SHAFT

Synthetic wheel bearing seals are
used. Removal and insertion of rear axle
shafts must be performed with caution.
The entire length of the shaft (including
spline) up to the seal journal must pass
through the seal without cutting of the
seal element during axle removal or
installation will result in early seal
failure.
1. Remove the wheel cover, wheel and
tire from the brake drum.
2. Remove the nuts that secure the
brake drum to the axle shaft flange,
then remove the drum from flange.
3. Working through the hole provided
in each axle shaft flange, remove the
nuts that secure the wheel bearing
retainer plate. Then pull the axle
shaft assembly out of the axle
housing (Fig. 2). The brake backing
plate must not be dislodged. Install
one nut to hold the plate in place
after the axle shaft is removed.

axle shaft makes them unfit for further
use.
1. On all models except Ford, Mercury
or Meteor, if the rear wheel bearing
is to be replaced, loosen the inner
retainer ring by nicking it deeply
with a cold chisel in several places
(Fig. 3). It will then slide off easily.
On Ford, Mercury and Meteor
models, it is necessary to first drill a 1/4
inch hole not more than 5/16 inch
deep in the retainer ring surface before
using the cold chisel.
2. Remove the bearing from the axle
shaft with the tool shown in Fig. 4.
Never apply heat to make it easier to
remove the bearing retainer ring, or
the bearing. This will weaken the
axle shaft bearing journal area.
3. Whenever a rear axle shaft is
replaced, the oil seal must be
replaced. Remove the seal with Tool
1175-AB and a slide hammer (Fig.
5).

shaft splines for burrs, wear or twist.
Carefully remove any burrs or rough
spots. Replace worn or damaged
parts.
2. Lightly coat wheel bearing bores
with axle lubricant.
3. Place the bearing retainer plate on
the axle shaft; then, position a new
rear brake backing plate to axle
housing flange gasket on the shaft
and press the new wheel bearing on
the shaft with the tool shown in Fig.
6. Do not attempt to press on both
the bearing and the inner retainer
ring at the same time.
4. Using the bearing installation tool
(Tool 4621-A), press the bearing
inner retainer ring on the shaft until

INSTALLATION OF REAR WHEEL
BEARING AND SEAL

1. Inspect the machined surface of the
axle shaft and the axle housing for
rough spots or other irregularities
which would affect the sealing
action of the oil seal. Check the axle

REMOVAL OF REAR WHEEL
BEARING AND SEAL

Synthetic seals must not be cleaned,
soaked or washed in cleaning solvents.
Removal of the wheel bearings from the

FIG. 4 Removing Wheel Bearing

Tool-4235-C

E 1731-A

El 032-D

FIG. 2 Removing Axle Shaft

FIG. 3 Removing Rear Wheel
Bearing Retainer Ring

El 3 5 9 - B

FIG. 5 Removing Rear Wheel
Bearing Oil Seal
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ARBOR
PRESS
RAM

Tool J777
or
-H77-C

AXLE SHAFT
FLANGE
Tool
4621-A

E1921A

FIG. 6 Installing Wheel Bearing

FIG. 7 Installing Rear Wheel Bearing
Oil Seal

the retainer seats firmly against the
bearing. On Ford, Mercury, or
Meteor models, before assembling
the retainer onto the axle shaft, the
shaft journal and the inside
diameter of the retainer should be
wiped clean with a dry cloth. These
parts must not be degreased or
lubricated. Never use heat to make
it easier to install the bearing
retainer ring, or the bearing. This
will weaken the axle shaft bearing
journal area.
5. Install the new oil seal with the tools
shown in Fig. 7. Wipe a small
amount of oil resistant sealer on the
outer edge of the seal before it is
installed. Do not put sealer on the
sealing lip.

the drive shaft at assembly.
Disconnect the drive shaft from the
axle U-joint flange. Be careful to
avoid dropping the loose universal
joint bearing cups. Hold the cups on
the spider with tape. Mark the cups
so that they will be in their original
position in relation to the flange
when they are assembled. Remove
the drive s h a f t from the
transmission extension housing.
Install an oil seal replacer tool in the
transmission extension housing to
prevent transmission fluid leakage.
Refer to the transmission group for
the appropriate tool.
3. Install an in-lb torque wrench on the
pinion nut. Record the torque
required to maintain rotation of the
pinion shaft through several revolutions.
4. Scribe the pinion shaft and the Ujoint flange inner surface for
assembly realignment. While
holding the flange with the tool
shown in Fig. 16, Fig. 17 or Fig. 18,
remove the integral pinion nut and
washer.
5. Clean the pinion bearing retainer
around the oil seal. Place a drain pan
under the seal, or raise the front of
the vehicle higher than the rear.
6. Using the tool shown in Fig. 20,
remove the U-joint flange.
7. Using the tool shown in Fig. 21
remove the drive pinion oil seal.
8. Clean the oil seal seat.
9. Install the new seal in the retainer,
using the applicable tool shown in
Fig. 36.
10. Check splines on the pinion shaft to
be sure they are free of burrs. If
burrs are evident, remove them by
using a fine crocus cloth, working in
a rotational motion. Wipe the pinion
shaft clean.
11. Apply a small amount of lubricant
to U-joint splines.
Align scribe marks on U-joint flange
and pinion shaft.

INSTALLATION OF AXLE SHAFT

1. Carefully slide the axle shaft into the
housing so that the rough forging of
the shaft will not damage the oil seal.
Start the axle splines into the side
gear, and push the shaft in until the
bearing bottoms in the housing.
2. Install the bearing retainer plate and
the nuts that secure it. Torque the
nuts to specifications.
3. Install the brake drum and the drum
attaching (Tinnerman) nuts.
4. Install the wheel and tire on the
drum. Install the wheel cover.
DRIVE PINION OIL SEAL
REPLACEMENT
Synthetic
seals must not be
cleaned, soaked or washed in cleaning
solvent.
The drive pinion oil seal can be
replaced without removing the dif ferential carrier assembly from the axle housing.
1. Raise the vehicle and install safety
stands. Remove both rear wheels
and brake drums.
2. Make scribe marks on the drive
shaft end yoke and the axle U-joint
flange to insure proper position of
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12. Install the U-joint flange using the
tool shown in Fig. 41.
13. Install a new integral nut and
washer on the pinion shaft. (Apply a
small amount of lubricant on the
washer side of the nut).
14. Hold the flange with the tool shown
in Fig. 17, Fig. 18 or Fig. 19 while
tightening nut.
15. Tighten the pinion shaft nut,
rotating the pinion occasionally to
insure proper bearing seating, and
take frequent preload readings until
the preload is at the original
recorded reading established in step
3.
16. After original preload has been
reached, tighten the pinion nut
slowly, until an additional preload of
8 to 14 in-lb over the original
reading is reached. The preload
should not exceed 8 to 14 in-lb over
the original reading, or bearing
failure may result. Under no
circumstances should the pinion nut
be backed off to lessen preload. If
this is done, a new pinion bearing
spacer must be installed. In addition,
the U-joint flange must never be
hammered on, or pneumatic tools
used.
17. Remove the oil seal replacer tool
from the transmission extension
housing. Install the front end of the
drive shaft on the transmission
output shaft.
18. Connect the rear end of the drive
shaft to the axle U-joint flange,
aligning the scribe marks made on
the drive shaft end yoke and the axle
U-joint flange.
19. Check the lubricant level. Make
sure the axle is in running position.
Add whatever amount of specified
lubricant is required to reach the
lower edge of the filler plug hole.
ORIGINAL U-JOINT FLANGE (IN
VEHICLE REPLACEMENT)
Use procedure as outlined under
Drive Pinion Oil Seal Replacement.
Synthetic seals must not be cleaned,
soaked or washed in cleaning solvent.
1. Raise the vehicle and install safety
stands. Remove both rear wheels
and brake drums.
2. Disconnect the drive shaft from the
axle U-joint flange. Be careful to
avoid dropping the loose universal
joint bearing cups. Hold the cups on
the spider with tape. Mark the cups
so that they will be in their original
position in relation to the flange
when they are assembled. Remove
the drive shaft from the transmission
extension housing. Install an oil seal
replacer tool in the transmission
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3.

4.

5.

6.
7.

extension housing to prevent
transmission fluid leakage. Refer to
the transmission group for the
appropriate tool.
Install an in-lb torque wrench on the
pinion nut. Record the torque
required to maintain rotation of the
pinion shaft through several revolutions.
While holding the flange with the
tool shown in Fig. 17, 18 or Fig. 19,
remove the integral pinion nut and
washer.
Clean the pinion bearing retainer
around the oil seal. Place a drain pan
under the seal, or raise the front of
the vehicle higher than the rear.
Synthetic seals must not be cleaned,
soaked or washed in cleaning
solvent.
Using tthe tool shown in Fig. 20,
remove the U-joint flange.
Check splines on the pinion shaft to
be sure they are free of burrs. If
burrs are evident, remove them by
using a fine crocus cloth, working in
a rotational motion, then wipe clean.

REMOVABLE CARRIER AXLE—FORD

Apply a small amount of lubricant
to U-joint splines.
S. Install the U-joint flange using the
tool shown in Fig. 40.
». Install a new integral nut and
washer on the pinion shaft. (Apply a
small amount of lubricant on the
washer side of the nut.)
10. Hold the flange with the tool shown
in Fig. 17, 18, or Fig. 19 while the
nut is being tightened.
11. Tighten the pinion shaft nut,
rotating the pinion occasionally to
insure proper bearing seating, and
take frequent preload readings until
the preload is at the original
recorded reading established in step
3.
12. After original preload has been
reached, tighten the pinion nut
slowly, until an additional preload of
8 to 14 in-lb over the original
reading is reached. (The preload
should not exceed 8 to 14 in-lb over
the original reading, or bearing
failure may result.)
Under no circumstances should the
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pinion nut be backed off to lessen
preload. If this is done, a new pinion
bearing spacer must be installed. In
addition, the U-joint flange must never
be hammered on, or power tools used.
13. Remove the oil seal replacer tool
from the transmission extension
housing. Install the front end of the
drive shaft on the transmission
output shaft.
14. Connect the rear end of the drive
shaft to the axle U-joint flange,
aligning the scribe marks made on
the drive shaft end yoke and the axle
U-joint flange.
15. Check the lubricant level. Make
sure the axle is in running position.
Add whatever amount of specified
lubricant is required to reach the
lower edge of the filler plug hole.
DRIVE SHAFT PINION ANGLE
ADJUSTMENT
R e f e r to G r o u p 14 for t h i s
procedure.

REMOVAL AND INSTALLATION
CARRIER ASSEMBLY
REMOVAL
1. Raise the vehicle on a hoist and
remove the two rear wheels and
tires.
2. Remove the two brake drums (3
shakeproof retainers at each drum)
from the axle shaft flange studs. If
difficulty is experienced in removing
the d r u m s , remove the brake
adjuster knockout slug or rubber
plug (if so equipped) and back off
the brake shoes.
3. Working through the hole provided
in each axle shaft flange, remove the
nuts that secure the rear wheel
bearing retainer plate. Pull each axle
shaft assembly out of the axle
housing using axle shaft remover,
T66L-4234-A(Fig. 3). Care must be
exercised to prevent damage to the
oil seal. Any roughing or cutting of
the seal element during removal or
installation can result in early seal
failure. Install a nut on one of the
brake backing plate attaching bolts
to hold the plate to the axle housing
after the shaft has been removed.
Whenever a rear axle shaft is
replaced, the wheel bearing oil seals
must be replaced. Remove the seals
with Tool 1175AB.

4. Make scribe marks on the drive
shaft end yoke and the axle U-joint
flange to insure proper position at
assembly. Disconnect the drive shaft
at the rear axle U-joint. Hold the
cups on the spider with tape. Mark
the cups so that they will be in their
original position relative to the
flange when they are assembled.
Remove the drive shaft from the
transmission extension housing.
Install an oil seal replacer tool in the
housing to prevent transmission
leakage. Refer to the transmission
group for the appropriate tool.
5. Clean area around carrier to housing
surfaces with a wire brush and wipe
clean, to prevent dirt entry into the
housing. Place a drain pan under the
carrier and housing, remove the
carrier attaching nuts, and drain the
axle. Remove the carrier assembly
from the axle housing.

2.

3.

4.

5.

INSTALLATION

Synthetic-type wheel bearing seals
must not be cleaned, soaked or washed
in cleaning solvent.
1. Clean the axle housing and shafts
using kerosene and. swabs. To avoid
contamination of the grease in the
sealed ball bearings, do not allow
any quantity of solvent directly on
the wheel bearings. Clean the mating

6.

surfaces of the axle housing and
carrier.
Position the differential carrier on
the studs in the axle housing using a
new gasket between carrier and
housing. Install the carrier-tohousing attaching nuts, and torque
them to specifications.
Remove the oil seal replacer tool
from the transmission extension
housing. Position the drive shaft so
that the front U-joint slip yoke
splines to the transmission output
shaft.
Connect the drive shaft to the axle
U-joint flange, aligning the scribe
marks made on the drive shaft end
yoke and the axle U-joint flange
during the removal procedure.
Install the U-bolts and nuts and
torque to specifications.
Wipe a small amount of an oil
resistant sealer on the outer edge of
each seal before it is installed. Do
not put any of the sealer on the
sealing lip. Install the oil seals in the
ends of the rear axle housing with
one of the tools shown in Fig. 8. (Use
the proper tool so that pressure is
applied only to the outer edge of the
seal.)
Install the two axle shaft assemblies
in the axle housing. Care must be
exercised to prevent damage to the

NUT-382828-S100 9/16-12 100-130 LB FT.
,WASHER-34785-S7
-CAM-5A637 (2 REQUIRED)

N O . 4CROSSMEMBER-5030

TUBE-4A001

BOLT-382878-S100
9/16-12 70-90 LB. FT.

NUT-375022-S100
NUT-382833-S10O
3/8-24 (2 REQUIRED)
15-25 LB. FT.

4002 (2 REQUIRED)

BOLT-380826-S100
TRACK BAR STUD-4269
• 110-140 LB. FT

VENT-4338
VENT MUST POINT
TO THE REAR
5-20 LBS. FT

WASHER-18011
(2 REQUIRED)

BOLT-40936-S2
(2 REQUIRED)
CLIP- 35347 3-S

BUSHING-500939
(4 REQUIRED)

BUMPER ASSEMBLY-4906

WASHER-18171
(2 REQUIRED)
BOLT-381877-S2
(2 REQUIRED)
NUT-375022-S100
9/16-12*90-120 LB. FT.
LOCKWASHER-3U785-S7

BOLT-39883-S8
(4 REQUIRED)
9-13 LB. FT.

REAR AXLE ASSEMBLY
4001 REFERENCE

TRACK BAR AND
BUSHING ASSEMBLY-5A639
NUT-382827-S100 9/16-12 85-110 LB. FT.

TRACK BAR AND
BUSHING ASSEMBLY
5A639

SHOCK ABSORBERREFERENCE (2 REQUIRED)

BACKING PLATE
ASSEMBLY
*2290 R.H. #2210 L.H.

PARKING BRAKE
CABLE »2A635 R.H.
•2A809 L.H.
(2 REQUIRED)

•BOLT-2248
(8 REQUIRED)
• SEAL-2256
(2 REQUIRED)

WHEEL-1007
(2 REQUIRED)
TIRE VALVE-1700
(2 REQUIRED)

INSULATOR-5536
REQUIRED)

PRONGS MUST BE SECURELY
LOCKED IN PLACE

FRAME ASSEMBLY-5005

SPRING-5560
(2 REQUIRED-)

LOWER ARM-5A648
DRIVE SHAFT ASSEMBLY-4602

NUT-34447-S8 1/2-20
(8 REQUIRED)
50-75 LB. FT,

BOLT-379344-S100

BRAKE DRUM-1126
(2 REQUIRED)

NUT-375022-S100
70-90 LB. FT. NUT
90-120 LB. FT. BOLT

TIRE-1508
(2 REQUIRED)

BOLT-379334-S100
9/16-12 (2 REQUIRED)
NUT-375022-S100
(2 REQUIRED)
70-90 LB. FT. NUT
90-120 LB. FT. BOLT

NOTE: A L I G N SMALL
HOLES WITH LUGS
© USE 1 705 VALVE EXTENSION
WITH FULL WHEEL COVERS
• TORQUE NUT OR BOLT
TORQUE NUT OR STUD
382927-S4
4 REQD.
70-90 LBS. FT.

#4529 2 REQD

NUT-372188-S32 (6 REQUIRED)
ASSEMBLE NUTS TO HOLD DRUM ASSEMBLY
SECURELY AGAINST FLANGE

BOLT-379334-S100
(2 REQUIRED)

38296-S4
4REQD.
INSERT FROM
LINCOLN CONTINENTAL AXLE SIDE
ONLY
ONLY
NUT-375032-S100 1/2-13
(2 REQUIRED) 50-85 LB. FT.

FRAME ASSEMBLY-5005
REFERENCE
- X.55672-S7
5 16-24 4 REQD
10-15 LB. FT.

SPRING MUST BE POSITIONED
AS SHOWN FOR R.H. SIDE

SPRING MUST BE POSITIONED
AS SHOWN FOR L.H. SIDE

NUT-375022-S 100 (2 REQUIRED)
70-90 LB. FT. NUT
OPTIONAL
90-120 LB. FT. BOLTl
E1746-E

FIG. 8 Rear Axle Installation Coil Spring Suspension (Except Torino, Montego, Thunderbird and Continental Mark IV)
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oil seals. The shorter shaft goes into
the left side of the housing.
Carefully slide the axle shaft into the
housing so that the rough forging of the
shaft will not damage the oil seal. Start
the axle splines into the differential side
gear, and push the shaft in until the
bearing bottoms in the housing.
7. Install the bearing retainers on the
attaching bolts on the axle housing
flanges. Install the nuts on the bolts
and torque to specifications.
8. If the rear brake shoes were backed
off, adjust the brakes as outlined in
Part 12-02 and install rubber plugs
in the adjuster slots.
9. Install the two rear brake drums and
the drum shakeproof retainers.
10. Install the rear wheels and tires.
11. Fill the rear axle with specified
lubricant.
AXLE HOUSING (COIL SPRING
SUSPENSION)—EXCEPT TORINO,
MONTEGO, THUNDERBIRD AND
CONTINENTAL MARK IV

Removal
1. Remove the carrier assembly from
the axle housing as outlined in
Differential Carrier Removal and
Installation.
2. Position safety stands under the
frame rear members, and support
the axle housing with either a floor
jack or hoist.
3. Disengage the brake line from the
clips that retain the line to the axle
housing.
4. Disconnect the vent tube from the
rear axle housing.
5. Remove the wheels, brake drums
and both axle shafts as outlined in
Group 11, Part 11. Remove the
brake backing plate assemblies from
the axle housing, and support them
with wire. Do not disconnect the
brake line.
6. Disconnect the lower studs of the
two rear shock absorbers from the
mounting brackets on the axle
housing (Fig. 8).
7. Remove the attaching nut and
washer, and disconnect the track bar
from the mounting stud on the axle
housing bracket. The axle housing
bracket to which the track bar is
attached has two mounting holes.
For Ford, Mercury and Meteor
vehicles the track bar should be
attached to the upper hole. For
Lincoln Continental only, the track
bar should be attached to the lower
hole (Fig. 9).
8. Lower the axle housing until the coil
springs are released. Lift out the coil
springs and insulators.
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FORD-MERCURY-METEOR
LINCOLN CONTINENTAL

E2399-A

FIG. 9 Axle Housing Bracket

9. Remove the nuts, washers and pivot
bolts that connect the suspension
lower arms to the axle housing.
Disconnect both arms from the axle
housing.
10. Disconnect the upper suspension
arm from the axle housing by
removing the pivot bolt, nut, lock
washer and the two eccentric
washers (Fig. 8).
11. Lower the axle housing and remove
it from under the vehicle.
Installation
1. .Transfer the track bar mounting
stud from the old to the new
housing. If the axle housing is new,
install a new vent. The hose
attaching portion must face toward
the front of the vehicle.
2. Wipe a small amount of an oil
resistant sealer on the outer edge of
each seal before it is installed. Do
not put any of the sealer on the
sealing lip. Install the oil seals in the
ends of the axle housing with one of
the tools shown in Fig. 7.
3. Position the replacement axle
housing under the vehicle, and raise
the axle with a hoist or floor jack.
Connect the suspension lower arms
to their mounting brackets on the
axle housing with pivot bolts and
nuts. Do not tighten the bolts and
nuts at this point.
4. Position the suspension upper arm
in its mounting bracket on the axle
housing, and install the adjusting
bolt, eccentric washers, lock washer
and nut. Leave the bolt and nut
loose at this point.
5. Position the brake lines to the axle
housing, and secure with the
retaining clips.
6. Install the brake backing plates on
the axle housing flanges. Install the
axle shafts, brake drums and wheels
as outlined in Group 11, Part 11.

7. Connect the track bar to the
mounting stud, install the washer
and attaching nut, and torque to
specifications (refer to Step 7 under
Removal, to assure correct
assembly).
8. Position the rear coil springs and
insulators in the pockets provided.
9. Connect the lower studs of the two
rear shock absorbers i;o the
mounting brackets on the axle
housing. Install the attaching nuts,
and torque to specifications.
10. Connect the vent tube to the vent on
the housing. If axle housing is new,
install a new vent.
11. Clean the mating surfaces of 1 he axle
housing and differential carrier.
Position the carrier on the mounting
studs on the housing using a new
gasket between carrier and housing.
Install the copper washers and the
carrier-to-housing attaching nuts,
and torque to specifications.
12. Make sure that both the front and
rear pivot bolts of the upper and the
two lower arms are loose, and then
raise the axle assembly to controlled
curb height (Fig. 10). Hold the axle
at controlled curb height by placing
blocks or pieces of steel pipe between
the axle housing and the bumper
rear screw on the side rail.
13. With the axle at controlled curb
height, torque the suspension upper
and lower arm front pivot bolts and
nuts to specifications. Torque the
lower arm-to-axle housing pivot
bolts and nuts to specifications.
14. Remove the oil seal replacer tool
from the transmission extension
housing. Position the drive shaft so
that the front U-joint slip yoke
splines to the transmission output
shaft.
15. Connect the drive shaft to the Ujoirit flange, aligning the scribe
marks made on the drive shaft end
yoke and the axle U-joint flange
during the removal procedure.
BUMPER
REAR
SCREW

TIGHTEN ARM
ATTACHING BOLTS
AT 5-45/64 INCH
'
HEIGHT POSITION /
AXLE SHOWN
IN DESIGNPOSITION

'

4.90
TORINO, MONTEGO,
T'BIRD. CONT. MARK IV
3.94 LINC.CONT. (2 DR.)
4.44LINC.CONT.(4DR.)
4.38 FORD, MERC.,
METEOR
NORMALCURE HEIGHT
5-45/64 INCH HEIGHT FOR
INSTALLATION
OF ARMS
f: 1600-D

FIG. 10 Axle Normal Curb Height
and Controlled Height for
Arm Installation
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Install the U-bolts and nuts and
torque to specifications.
16. Carefully slide the two axle shaft
assemblies in the axle housing. The
shorter shaft goes into the left side of
the housing. Use care in sliding the
axle shafts into the housing so that
the rough forging of the shaft will
not damage the oil seal. Start the
axle splines into the differential side
gear, and push the shaft in until the
rear wheel bearing bottoms in the
housing.
17. Install the rear wheel bearing
retainers on the attaching bolts on
the axle housing flanges. Install the
nuts on the bolts and torque to
specifications.
18. If the rear brake shoes were backed
off, adjust the brakes as outlined in
Part 12-02 and install rubber plugs
in the adjuster slots.
19. Install the two rear brake drums and
the drum attaching shakeproof
retainers.
20. Install the rear wheels and tires.
21. Fill the rear axle to the bottom of the
filler plug hole located in either the
carrier casting or housing cover with
specified lubricant. Be sure that the
axle is in operating position.
22. Road test the vehicle to be sure that
pinion and driveshaft angles are
correct. Any shudder during heavy
acceleration, or deceleration may
require a pinion and driveshaft angle
re-adjustment as detailed in
Driveshaft and Pinion Angle
Adjustment, Group 14.
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7. Disconnect the lower control arms
from the axle housing and position
them downward.
8. Disconnect the upper control arms
from the axle housing and position
them upward.
9. Disconnect the air vent line.
10. Lower the axle slightly, remove the
coil springs and insulators and wire
up the backing plates using care not
to strain the brake lines. This
operation requires lowering and
removal of the transmission jack.
11. Lower the axle housing to the floor.
Installation
1. Raise the axle housing, position the
transmission jack and connect the
upper arms to the axle. Do not
tighten the bolts and nuts yet.
2. Attach the lower arms to the axle.
Do not tighten the bolts and nuts
yet.
3. Remove the transmission jack and
install the coil springs and
insulators.
4. Position the backing plates to the
axle housing bolts.
5. Position the brake lines and install
the retaining screws. Bend down
retaining clip as required.
6. Position the brake line junction to
the axle housing and install the
retaining bolt.

7. Position the vent tube to the vent
fitting and attach the clamp.
8. Position the shock absorbers to the
lower axle brackets, install and
torque the retaining nuts to
specifications.
9. Connect the rear stabilizer bar on
models so equipped.
10. Install the carrier assembly and
torque the nuts to specifications.
With the axle at controlled curb
height (Fig. 10), torque the upper
and lower arm retaining nuts to
specifications. Install the axle shafts,
brake drums and wheels as outlined
in Group 11, Part 11.
11. After installing the drive shaft check
the pinion angle. If adjustment is
required refer to Group 14, Part 32.
12. Road test the vehicle.
AXLE HOUSING (LEAF SPRING
SUSPENSION)
REMOVAL

1. Raise the vehicle and support it with
safety stands under the rear frame
member.
2. Drain the lubricant from the axle.
3. Make scribe marks on the drive
shaft end yoke and the axle U-joint
flange to insure proper position of
the drive shaft at assembly.
14-26 LB. FT.

FRONT OF VEHICLE

AXLE HOUSING (COIL SPRING
SUSPENSION)—TORINO,
MONTEGO, THUNDERBIRD AND
CONTINENTAL MARK IV

Removal
1. Remove the carrier assembly from
the axle housing (be sure to mark the
drive shaft and companion flange for
correct re-assembly). Remove the
wheels, brake drums and both axle
shafts as outlined in Group 11, Part
11.
2. Disconnect the rear stabilizer bar on
models so equipped.
3. Remove the lower retaining nuts
from the shock absorbers and
position them aside (Fig. 11).
4. Remove the brake line retaining
screws from the axle housing and
remove the brake line junction
retaining screw.
5. Position support stands under the
rear frame.
6. Position a transmission jack under
the axle housing to prevent tilting
when removing the upper and lower
control arms.

UPPER ARM (2) REQUIRED
LARGER END FORWARD

NOTE: CROOKED PORTION
DOWNWARD AND OUTBOARD

4.90" HEIGHT FOR CHECKINGPINION JOINT ANGLE

ECCENTRIC INSIDE INNER SLEEVE AND BUSHING TO ADJUST PINION ANGLE (4) REQUIRED

VIEWC

E 2326- A

FIG. 11 Rear Axle Installation Coil Spring Suspension (Torino, Montego,
Thunderbird and Continental Mark IV)

EXISTING HOLE
IN SIDE RAIL .

NUT 372188-S32

4137-WEDGES

SPRING-5556

INSULATOR-5732

UNIVERSAL JOINT
46^5
' NUT
34419
55693
18-25 LB. FT.

SHACKLE 5A630

E1510-C

FIG. 12 Rear Axle Installation-Typical Leaf Spring Suspension
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9.
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Disconnect the drive shaft at the
drive pinion flange.
Disconnect the lower end of the
shock absorbers.
Remove the wheels, brake drums
and both axle shafts as outlined in
Group 11, Part 11.
Remove vent hose front vent tube
(Corbin clamp) and remove vent
tube from brake tube junction and
axle housing.
Remove the hydraulic brake fitting
from the axle housing. Do not open
the hydraulic brake system lines.
Remove the hydraulic brake line
from its retaining clip on the axle
housing.
Remove both axle shaft oil seals
with the tool shown in Fig. 5.
Remove both brake backing plates
from the axle housing and suspend
them above the housing with
mechanic's wire. The hydraulic
brake lines and the parking brake
cables are still attached to the brake
backing plates.

will distort the seal and cause
leakage. Coat the outside edges of
the new oil seal with a nonhardening type of sealer such as
Permatex No. 2 or its equivalent.
4. Install the axle shafts, brake drums
and wheels as outlined in Group 11,
Part 11.
5. Attach the hydraulic brake lineTfitting to the axle housing, and
secure the hydraulic brake line in its
retainer on the axle housing.
6. Install vent tube to brake tube
junction and install vent hose to vent
tube.
7. Raise the axle housing and connect
the shock absorbers.
8. Connect the rear end of the drive
shaft to the axle U-joint flange,
aligning the scribe marks made on
the drive shaft end yoke and the axle
U-joint flange.
9. Fill the axle with the proper grade
and amount of lubricant.
10. Road test the vehicle.

10. Support the rear axle housing on a
jack, and then remove the spring clip
nuts. Remove the spring clip plates
(Fig. 12).
11. Lower the axle housing and remove
it from under the vehicle.
12. If the axle housing is being replaced,
transfer all the differential and
pinion parts to the new housing. See
Major Repair Operations.
INSTALLATION

1. Raise the axle housing into position
so that the spring clip plates can be
installed. On a Montego or Fairlane,
position the spring upper insulators
and retainers between the axle
housing and springs and install the
lower insulators. Torque the spring
clip nuts to specification.
2. Place the brake backing plates in
their normal position on the axle
housing.
3. Install new axle shaft oil seals with
the tool shown in Fig. 7. Installation without use of the proper tool

DISASSEMBLY AND ASSEMBLY
DIFFERENTIAL CARRIER
DISASSEMBLY
A disassembled view of the rear axle
assembly is shown in Fig. 13.
AXLE SHAFT-4725

RETAINER RING-1100

After mounting the carrier in a
holding fixture, disassemble the carrier
as outlined in the following proce dures:
1. Mark one differential bearing cap

and the mating bearing support with
punch marks to help position the
parts properly during assembly of
the carrier. Also, mark one of the

AXLE HOUSING-4010

FLAT WASHER (LIMITED SLIP ONLY)
DRIVE GEAR ATTACHING BOLT

DIFFERENTIAL CASE COVER -4206
DIFFERENTIAL PINION GEAR-4215
THRUST WASHER-4230
ADJUSTING NUT-4067
CARRIER HOUSING-4025

PINION BEARING
SPACER-4662

DRIVE PINION-4610

PINION FRONT
BEARING-4621

RING GEAR

PILOT BEARING
RETAINER-4627

DEFLECTOR-4859

PINION REAR
BEARING CUP-4616
PILOT BEARING-4A242

PINION RETAINER-4668
SEAL-4676

FIG. 13 Rear Axle Disassembled-Typical Removable Carrier With Conventional Differential

F L A N GE-4858

E1750-A
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bearing adjusting nuts and the
carrier with scribe marks for proper
location during assembly.
2. Remove the adjusting nut locks,
bearing caps, and adjusting nuts.
Then lift the differential case
assembly out of the carrier.
(Remove the bearing caps by
tapping the caps lightly with a soft
mallet).
3. Remove the differential bearings
with the tools shown in Fig. 14. On
assemblies with an eight inch ring
gear the cups for these bearings are
identified with a black oxide coating.
This does not indicate a burned or
failed condition. Closer inspection
of the cups is required to determine
wear or damage.
4. Mark the differential case, cover,
and ring gear for assembly in the
original position.
5. Remove the bolts that attach the

DIFFERENTIAL
BEARING

Tool-7571-4220-

ring gear to the differential case.
Press the gear from the case or tap it
off with a soft-faced hammer.
6. With a drift, drive out t h e
differential pinion shaft lock pin
(Fig. 15), and separate the 2-piece
differential case.
7. Drive out the pinion shaft with a
brass drift (Fig. 16).
8. Remove the gears and thrust
washers (Fig. 39).
REMOVAL AND DISASSEMBLY OF
DRIVE PINION AND BEARING
RETAINER

1. Position the carrier assembly and
remove the pinion shaft nut (Fig. 17,
18 and 19).
2. Remove the U-joint flange from the
pinion shaft (Fig. 20).
3. Remove the pinion seal (Fig. 21).
4. Remove the pinion, bearing, and
retainer assembly from the carrier
housing (Fig. 36). Measure the shim
thickness with a micrometer.
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Record this original shim thickness.
If a new gear set is installed during
assembly, a new shim will have to be
installed. The original shim
thickness is one of the factors
necessary in determining the new
shim thickness. Extreme care must
be taken not to damage the
mounting surfaces of the retainer
and carrier.
5. Place a protective sleeve (hose) on
the pinion pilot bearing surface.
Press the pinion shaft out of the
pinion front bearing cone with the
tool shown in Fig. 22.
6. Press the pinion shaft out of the
pinion rear bearing cone and roller
(Fig. 23).

T68P-4851-A

A

or

T66P.4220-A

E1698-A

FIG. 19 Companion Flange Holding
Tool (Circular Flange)
T65L-4857-A
T65L4857-B

E1015-C

FIG. 16 Driving Out Differential
Pinion Shaft

FIG. 14 Removing Differential
Bearing

DIFFERENTIAL
CASE

T o o / - T 5 7 L - 4 8 5 7-A

E1485-A

FIG. 17 Removing Pinion Shaft Nut

DIFFERENTIAL
PINION SHAFT

FIG. 20 Removing U-Joint Flange

Tool— 7 7 75-AB
E 1709-A

FIG. 15 Removing Differential Pinion
Shaft Lock Pin

E 1486-B

FIG. 18 U-Joint Flange Holding Tool

Too/—7507-700-

FIG. 21 Removing Pinion Seal
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Pilot Bearing
1. Remove the pilot bearing as shown
in Fig. 24.Drive out the pilot bearing
and the bearing retainer together.
Pinion Bearing Cups
Do not remove the pinion bearing cups
from the retainer unless the cups are
worn or damaged. The flange and pilot
of the retainer are machined during
manufacture by locating on these cups
after they are installed in their bores. If
the cups are worn or damaged, they
should be replaced. Remove the bearing
cups as shown in Figs. 25, 26 and 27.
Install the cups as shown in Figs. 28 and
29.
After the new cups are installed,
make sure they are seated in the retainer
by trying to insert a 0.0015 inch feeler
gauge between the cup and the bottom
of the bore.
Whenever the cups are replaced, the
cone and roller assemblies should also
be replaced.

Drive Pinion and Ring Gear Set
When replacing a ring gear and
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pinion, note that the original factory
installed shim is of the correct thickness
to adjust for individual variations in
both the carrier housing dimension and
in the original gear set dimension.
Therefore, to select the correct shim
thickness for the new gear set to be
installed, follow these steps:

Tool-T
Press Ram
T o o / - 75 8 L-7 0 7-A
or4615-J

Press Ram
E 1719-A

Fiber Block

FIG. 27 Removing Pinion Rear
Bearing Cup

Tool-T57L-4625-A
or 4625-K
E 1725-A

FIG. 24 Removing Pilot Bearing

Press Ram

T57L

Tool -4616-A2

Tool T57L
-4614-A

E 1710-A

FIG. 22 Removing Pinion Front
Bearing
E 1734-A

736-i

FIG. 25 Removing Pinion Front
Bearing Cup

FIG. 28 Installing Pinion Front
Bearing Cup
Too/T55P-4676-A2

DRIFT

E 1482 C

FIG. 23 Removing Pinion Rear
Bearing Cone

FIG. 26 Removing Pinion Front
Bearing Cup

«*.

«*m ^

FIG. 29 Installing Pinion Rear
Bearing Cup

E 1737-A

1. Use a micrometer to measure the
thickness of the original shim
removed from the axle and use the
same thickness upon installation of
the replacement carrier assembly or
drive pinion. If further shim change
is necessary, it will be indicated in
the tooth pattern check.
2. If the original shim is lost, substitute
a nominal shim for the original and
use the tooth pattern check to
determine if further shim changes
are r e q u i r e d . Nominal shim
thicknesses are indicated
in
Specifications.
A new ring gear and pinion should
always be installed in an axle as a
matched set (never separately). Be sure
the same identifying (matching)
number, appears on the bolt hole face of
the ring gear and on the head of the
drive pinion (Fig. 30).

4.

5.

6.

7.
8.

9.
MATCHED
GEAR SET
IDENTIFICATION

15-10-13

REMOVABLE CARRIER AXLE—FORD

15-10-13

E 1628-A

FIG. 30 Pinion and Ring Gear
Markings
3. After determining the correct shim
thickness as explained in the
foregoing steps, install the new
pinion and ring gear as outlined
under Assembly.

lation of Conventional Differential
Case which follows in this section.
Tighten the right nut two notches
beyond the position where it first
contacts the bearing cup. Rotate the
differential case several revolutions
in each direction while the bearings
are loaded to seat the bearings in
their cups. This step is important.
Again loosen the right nut to release
the preload. Check to see that the
left nut contacts the bearing cup.
Using the dial indicator set-up
shown in Fig. 14, Part 15-01, adjust
the preload to 0.008 to 0.012 case
spread for new bearings or 0.005 to
0.008 for the original bearings, if reused.
Check the runout of the differential
case flange with a dial indicator. If
the runout does not now exceed
specifications, install a new ring
gear. If the runout still exceeds
specifications, the ring gear is true
and the trouble is due to either a
damaged case or worn bearings.
Remove the differential case from
the carrier and remove the side
bearings from the case.
Install new bearings on the case
h u b s , and again i n s t a l l the
differential assembly in the carrier
without the ring gear.
Check the case runout again with
the new bearings. If the runout is
now within limits, the old bearings
were excessively worn. Use the new
bearings for assembly. If the runout
is still excessive, the case is
damaged and should be replaced.

DIFFERENTIAL CARRIER
ASSEMBLY
PILOT BEARING INSTALLATION
1. Drive the new pilot bearing inward
until it bottoms, as shown in Fig. 31.
2. Using the same tool indicated in Fig.

DIFFERENTIAL CASE BEARINGS
AND RING GEAR TEST

31, install the new pilot bearing
retainer with the concave side up.
COLLAPSIBLE PINION BEARING
SPACER INSTALLATION

1. Install the drive pinion rear bearing
cone and roller on the pinion shaft
(Fig. 32).
Place a new spacer on the pinion
shaft (Fig. 33).
2. Place the bearing retainer on the
pinion shaft, and install the front
bearing cone and roller. Press the
front bearing cone and roller into
position as shown in Fig. 34. Be
careful not to crush the bearing
spacer.
3. Lubricate the O-ring with axle
lubricant and install it in its groove
in the pinion retainer. Be careful not
to twist it. Snap the O-ring into
position.
4. Place the proper shim on the carrier
housing and install the pinion and
retainer assembly, being careful not
to pinch the O-ring (Fig. 35).
5. Install the pinion attaching bolts.
Torque the bolts to specification.
6. Place the slinger over the pinion
shaft and against the front bearing.
7. Install a new seal in the bearing
retainer (Fig. 36).
8. Install the U-joint flange (Fig. 37).
9. Start a new integral nut and washer
on the pinion shaft.
10. Hold the flange with the tool shown
in Fig. 17, Fig. 18 or Fig. 19 and
torque the pinion shaft nut to 175 ftlbs. Do not exceed 175 ft-lbs at this
time.
11. Check the pinion bearing preload as
shown in Fig. 38. Correct preload
will be obtained when the torque
required to rotate the pinion in the
retainer is as specified in Part 15-7.
If the torque required to rotate the
pinion is less than specified, tighten
Press Ram

Fiber
Block

Tool-T53L-200-A

If the ring gear runout check (before
disassembly) exceeded specifications,
the condition may be caused by a
warped gear, a defective case, or
excessively worn differential bearings.
To determine the cause of excessive
runout proceed as follows:
1. Assemble the two halves of the
differential case together without
the ring gear, and press the two
differential side bearings on the
hubs.
2. Place the cups on the bearings and
set the differential case in the
carrier.
3. Install the bearing caps and
adjusting nuts as outlined in Steps 11
thru 14 under Assembly and Instal-

DRIVE
PINION

Tool-T57L-4625-A
or 4625-K or 4625KA
Mf
E 1726-A

FIG. 31 Installing Pilot Bearing

E 1911-C

FIG. 32 Installing Pinion Rear
Bearing Cone
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REAR BEARING
SPACER
4662

\

CONE AND
ROLLER
4621
PINION
4209

CUP

4616

FRONT BEARING
4621
FRONT BEARING
CUP 4616

PILOT
BEARING
RETAINER
4627

PILOT
BEARING
4625
E1782-B

FIG. 33. Parts Arrangement-Pinion Assembly

the pinion shaft nut a little at a time
u n t i l t h e p r o p e r p r e l o a d is
established. Do not overtighten the
nut. If excessive preload is obtained
as a result of overtightening, replace
the collapsible bearing spacer.
Do not back off the pinion shaft
nut to establish pinion bearing preload.

If the torque on the pinion shaft nut
is less than 175 ft-lbs after bearing
preload is established, a new
collapsible spacer must be used, in
Fig. 33.
ASSEMBLY AND INSTALLATION
OF DIFFERENTIAL CASE
1. Place a side gear and thrust washer

Press Ram

2.

3.

Fiber Block

4.
Tool - T58L-4676-A
or 4676-F
ToolT57L-4621-B

ToolT57L-4614-A

5.

E 1712-A

FIG. 34 Installing Pinion Front
Bearing

6.

FIG. 36 Installing Oil Seal
PINION GEAR
LOCATING
SHIM

in the differential case bore (Fig. 39).
Lubricate all differential parts
liberally with axle lubricant during
assembly.
With a soft-faced hammer, drive the
differential pinion shaft into the case
only far enough to retain a pinion
thrust washer and pinion gear.
Place the second pinion and thrust
washer in position, and drive the
pinion shaft into place. Carefully
line up the pinion shaft lock pin
holes.
Place the second side gear and thrust
washer in position (Fig. 39), and
install the cover on the differential
case. Install the pinion shaft lock
pin. A pinion or axle shaft spline can
be inserted in the side gear spline to
check for free rotation of the
differential gears.
Clean the attaching bolts and the
tapped holes in the ring gear with a
suitable solvent. Insert two 7/16
(N.F.) bolts two inches long through
the differential case flange, and
thread them three or four turns into
the ring gear as a guide in aligning
the ring gear bolt holes. Press or tap
the ring gear into position.
When thoroughly dry apply a small
amount of Loctite (stud-lok) to the
threads of the ring gear bolts. This is
available
under
Ford
Part
No. C5AZ-19554-B (Engineering

Inch-Pound
Torque Wrench

Tool -4858-E

E1899A
E 1197-D

FIG. 35 Removing or Installing
Pinion and Retainer Assembly

FIG. 37 Installing U-Joint Flange

FIG. 38 Checking Pinion Bearing
Preload
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THRUST WASHER
PINION SHAFT

F.U75-B
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10. Slide the assembly along the bores
until a slight amount of backlash is
felt between the gear teeth.
11. Set the adjusting nuts in the bores so
that they just contact the bearing
cups. The nuts should be engaged
about the same number of threads
on each side.
12. Carefully position the bearing caps
on the carrier. Match the marks
made when the caps were removed.
13. Install the bearing cap bolts and
a l t e r n a t e l y t o r q u e t h e m to
specification.
14. If the adjusting nuts do not turn
freely as the cap bolts are tightened,
remove the bearing caps and again
inspect for damaged threads of
incorrectly positioned caps. Tightening the bolts to the specified
torque is done to be sure that the
cups and adjusting nuts are seated.
Loosen the cap bolts, and torque
them to only 25 ft-lbs before making
adjustments.
15. Adjust the backlash between the
ring gear and pinion as outlined in
Part 15-01.
16. Be sure to make a final tooth pattern
check before installing the carrier
assembly in the axle housing.

FIG. 39 Assembling Differential Case

Specification No. EST-M4G148-A).
Install and tighten the ring gear
bolts and washers evenly, and torque
them alternately across the gear to
specification.

Press Ram

ToolT57L-4221-A

DIFFERENTIAL
BEARING
CONE AND
ROLLER

OR 4222-H

E 1700-A

FIG. 40 Installing Differential
Bearing

7. If the differential bearings have been
removed, press them on as shown in
Figs. 40 and 41.
8. Wipe a thin coating of lubricant on
the bearing bores so that the
differential bearing cups will move
easily.
9. Place the cups on the bearings. If the
gear set is of the non-hunting or
partial non-hunting type, assemble
the differential case and ring gear
assembly in the carrier so that the
marked tooth on the pinion indexes
between the marked teeth on the
ring gear as shown in Fig. 42.
In almost every case of improper
assembly (gears assembled out of time),
the noise level and probability of failure
will be higher than they would be with
properly assembled gears.
When installing the hunting type
gear set (no timing marks), assemble the
differential case and ring gear assembly
in the carrier without regard to the
matching of any particular gear teeth.

E 1376-B

FIG. 41 Installing Differential
Bearing
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PAINT MARKING INDICATES POSITION IN WHICH GEARS WERE LAPPED

FIG. 42 Gear Set Timing Marks

E
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SPECIFICATIONS
DRIVING AXLE IDENTIFICATION FORD, MERCURY, METEOR

Ident.

Ring Gear

Ratio

Dia. (Inches)

WDC-CA5

2.75:1

WDC-CK5

3.25:1

WDC-CR5

3.25:1

WDC-CU5

2.75:1

WDC-CY5

2.75:1

9
9
9
9
9
9

Tag.

3.25:1

WDC-CZ5
©Type:

Ring Gear

Ident

"*<D

Ratio

Dia. (Inches)

Type

WDC-DB5

2.75:1

WFG-A5

2.75:1

9
9
9

C4
T2
T2
T4
T2
T4

Tag.

Type

C2
C2
C4
C4
C2
C4

WFG-C5

3.25:1

WFG-K5

2.75:1

WFG-M5

2.75:1

WFG-N5

3.25:1

9
9
9

C2-Conventional Differential—2 Pinion

T2-Traction-Lok-2 Pinion

C4-Conventional Differential—4 Pinion

T4-Traction-Lok-4 Pinion

DRIVING AXLE IDENTIFICATION-TORINO, MONTEGO
Ident.

Ring Gear

DHL

Tag

Ratio

Dia. (Inches)

Type

Tag

Ratio

Dia. (Inches)

WFK-A5

3.00:

2.79:1

3.00:

WFC-L5

3.50:1

WFK-B5

3.25:

WFA-M5

3.25:1

WDY-A5

3.00:

T2
C2
T2
C2
C2
T2
C2
C4
C2
C4
T2

WDY-G5

WDY-F5

8
8
8
8
8
8
9
9

WFA-N5

3.00:1

Ident.

WDY-B1
WFK-C5

3.25:
•

3.00:

WEB-AD5

2.75:

WEB-AF5

3.25:

*WEB-AG5

3.00:

WEB-AH5

3.25:

9

WEB-AJ5

3.00:

9

® Type:

0

Ring Gear

° iff - CD
Type

C2
T4

WFA-L5

2.75:1

WFA-S5

3.00:1

WFC-T5

3.25:1

WEC-Z5

3.25:1

8
9
9
9
9
9
9
9
9
9
9

Tag

Ratio

Dia. (Inches)

Type

WFB-D2

2.75:1

WFB-C

3.25:1

WFD-D

3.91:1

WES-AD

3.25:1

WES-AK2

3.50:1

9
9
9
9
9

WFD-F3

3.50:1

T4
T4
T4
C4
C4
T4

WFC-J5

3.50:1

WFA-R5

3.25:1

WEC-V5

3.50:1

C2-Conventional Differential-2 Pinion

T2-Traction-Lok-2 Pinion

C4-Conventional Differential—4 Pinion

T4-Traction-Lok—4 Pinion

T4.
T4
T4
T4
C4
T4
C2
T4
C4

DRIVING AXLE IDENTIFICATION-MUSTANG, COUGAR, MAVERICK, COMET
Ident.
Tag

0

Ring Gear

Ratio

Dia. (Inches)

WFL-A

3.00:1

WCZ-V

2.79:1

WFL-B

2.79:1

WCZ-F2

3.00:1

WDW-T

2.79:1

WDW-U

3.00:1

WES-T1

2.75:1

8
8
8
8
8
8
9

Type:

Difi
T

Ident.

<D

Type

T2
C2
T2
C2
C2
C2
C2

C2-Conventional Differential—2 Pinion

T2-Traction-Lok-2 Pinion

C4-Conventional Differential-4 Pinion

T4-Traction-Lok-4 Pinion

Ring Gear

DRIVING AXLE IDENTIFICATION-LINCOLN CONTINENTAL, CONTINENTAL MARK IV, THUNDERBIRD
Ident.

Ring Gear

Oiff.

Ratio

Dia. (Inches)

Type

Tag

WGB-E5

2.75:1

WGB-D5

3.25:1

WFV-A5

2.75:1

9
9
9

WFV-B5

3.25:1

C2
C4
T4
T4
C4
T4
T4
C4

Tag

WGB-K5

2.75:1

WFV-D5

2.75:1

WFV-F5

3.25:1

WGB-G5

2.75:1

(DType:

9
9
9
9
9

Ident.

^

Ring Gear

Ratio

Dia. (Inches)

Type

WGB-N5

3.25:1

9

WGC-A1

2.75:1

C4
C4

WGC-B1

3.00:1

WGC-C

2.75:1

9
9
9

WGC-D

3.00:1

WFY-A1

2.75:1

WFY-B1

3.00:1

WFY-C

C2-Conventional Differential-2 Pinion

T2-Traction-Lok-2 Pinion

C4-Conventional Differential—4 Pinion

T4-Traction-Lok—4 Pinion

9
9
9
9

C4
C4
T4.
T4
T4
T4

CE2191-C
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ATTACHING TORQUE SPECIFICATIONS (REMOVABLE CARRIER)
Description

Torque Ft. Lbs.

Differential Bearing Cap Bolts
8 inch
9 Inch

Description

Torque Ft. Lbs.

Oil Filler Plug (All)

25-50

55-70
70-85

Differential Bearing Adjusting
Nut Lock Bolts (All)

Rear Axle Shaft Bearing Retainer
Bolt Nuts:

12-25

Mustang, Cougar, Thunderbird, Maverick, Comet,
20-40

Torino, Montego and Continental Mark IV
Carrier to Housing Stud Nuts (All)

25-40
Ford & Meteor

Pinion Retainer to Carrier Bolts (All)

30-45

Ring Gear Attaching Bolts (All) Using Loctite

70-85

Mercury, Lincoln Continental

50-75

Universal Joint to Drive Pinion Companion
Flange Bolt Nuts All except Circular Flange
Circular Flange

70-90

8-15

ADJUSTMENT TORQUE SPECIFICATIONS (REMOVABLE CARRIER)
Torque
Description

In. Lbs.

Minimum torque required to
tighten pinion flange nut to
obtain correct pinion bearing
preload
8,9~
(collapsible spacer)
9 (solid sjj^icer)

Torque
Ft. Lbs.

170©
180-220

8-14

©
©

In. Lbs.

Pinion Bearing Preload(Solid Spacer) 9

Pinion Beafmg Preload
(Collapsible spacer)©
Original Bearings
New Bearings
8,9

Description

17-27

Rotating Torques
required during bench
check after assembly
or in vehicle with one
wheel on the ground:
Original Clutch Plates
Traction-Lok-(AII)
New Clutch Plates
%action-Lok-(AII)

Ft. Lbs.

13-33

W

40 Min.
100-250©

If pinion bearing preload exceeds specification before this torque is obtained, install a new spacer.
W j j r Q i l Seal
© Rotat^g torque may fluctuate up to 40 Ft.-Lbs.

CLEARAN

LERANCE AND ADJUSTMENTS SPECIFICATIONS (REMOVABLE CARRIER)

Description

Inches

Description

Maximum Runout of Backface of
Ring Gear (All)
Differential Side Gear Thrust
Washer Thickne&JAII)
Differential Pinion Gear Thrust
Washer Thickness (All)

0.003

Nominal Pinion Locating Shim9 Ring Gear
8 Ring Gear
Available pinion Gear Shims
in steps of 0.001
8,9
BackFash between ring gear and
pinion teeth (All)
Maximum backlash variation
betweerueeth (All)

Drive Pinion Bearing Solid Spacers6 spacers in increments of
0.002
14 spacers in increments of
0.001
Differential Bearing Preload
(Case spread across Differential;
New Bearings (All)
Original Bearings (All)

0.030-0.032
0.030-0.032

0.466-0.476
0.477-0.490

0.008-0.012
0.005-0.008

Maximum radial runout of U-joint
flange in assembly
All except circular piloted flange and 3.91:1
Mustang 9-ineh ring gear

Inches

0.015
0.022

0.010-0.029
0.008-0.012
0.003

0.010-T.I.R.

Mustang 3.91:1 gear and circular
piloted flange
Circular piloted flange
Lateral Runout

0.005-T.I.R.
0.005-T.I.R.
CE2196-C
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LUBRICANT CAPACITIES AND CHECKING PROCEDURES (REMOVABLE CARRIER)
Engine
Vehicle
Maverick, Comet, Mustang,

©

Q)

U.S. Measure-

Imperial

Capacity (Pints)

Capacity (Pints)

All

4.0

3 3/8

400, 429

All

5.0

4.0

429, 460

All

5.0

4.0

200, 250,
302 - 2V

Cougar, Torino, Montego
Cougar, Torino, Ford

Axle

(C.I.D.)

351

Mercury, Meteor, Montego
Mustang
Lincoln Continental, Thunderbird
and Continental Mark IV

©

All conventional axles use ESW-M2C-105-B lubricant. All limited slip, axles use ESW-M2C-119-A lubricant.
©

Approximate refill capacity-Actual lubricant capacities are determined by filling to 3/8 inch below filler plug hole.

©

1/2 inch below bottom of filler hole.
C(:2199-D
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SPECIAL TOOLS
Tool Number

Description

T50T-100-A

Impact Slide Hammer

T57L-500-A

Bench Mounted Holding Fixture

T00L-1175-AB

Grease Seal Remover (Use with Slide
Hammer T50T-100-A)

T60K-1225-A

Rear Axle Shaft Bearing

TOOL-1225-DA

Axle Shaft Bearing Remover

TOOL-4000-C

Differential Housing Spreader

T57L-4067-A

Differential Bearing

Remover and Replacer

Adjuster Wrench
T60K-4067-A

©
©

©
©
©

Remover Conventional Axle
Differential Bearing Cone Remover

T00L-4221-AL

Differential Bearing Cone RemoverPilot (Use with 4221-C)

T00L-4221-C

Differential Side Bearings Remover

T00L-4222-H

Differential Bearing Cones Replacer

TOOL-4222-L

Differential Side Bearing Cones
Replacer

Remover and Replacer

©

Pinion Bearing Cups
Replacer (Inner and Outer)

©

T68P-4602-A

Pinion Angle Level Gauge

T68P-4602-AA

Frame

T90P-4067-A

Differential Bearing Adjuster
Nut Wrench

T67P-4616-A

Pinion Bearing Cups Replacer

T00L-4621-A

Wheel Bearing Installer

T71P-4621-B or

Pinion Bearing Cone Replacer

©
©
©
©©
©
©

T69P-4621-A
T57L-4625-A use

Drive Pinion Pilot Bearing and

with Tool

Retaining Ring Remover and

T53L-200-A

Replacer

T62F-4625-A

Drive Pinion Pilot Bearing and

©
©
®

Replacer
T00L-4625-AA

Drive Pinion Bearing Cup-

T00L-4625-AB

Drive Pinion Bearing Cup-

Rear Remover

Rear Replacer

© "
©
©

T00L-4625-K

Drive Pinion Pilot Bearing-

T00L-4625-L

Drive Pinion Rear Bearing Cup

©

T55P-4676-A

Companion Flange Oil Seal

©

T58L-4676-A or

Companion Flange Oil Seal

4676-F

Replacer

T62F-4676-A

Drive Pinion Oil Seal Replacer

TB5L-4851-A or

Flange (Universal Joint)

T65L-4851-B

Remover

T68P-4851-A

Universal Joint-Flange Holder—(circular)

Remover and Replacer

Remover

Replacer

©
©
©
©
©

Al1

T00L-4851-K

Universal Joint-Flange Holder

T00L-4858-E

Companion Flange and Pinion

@©

Bearing Replacer

(Q) Lincoln Continental

©

(7) Thunderbird, Continental Mark IV,Torino, Montego

Ford, Mercury, Meteor, Lincoln Continental, Thunderbird, Continental Mark IV

©
©
©
©
©
©
©
©
©
©
@©
©

(§) Comet, Mustang, Maverick, Montego, Torino, Cougar

@ Ford, Mercury, Meteor

(?) Lincoln Continental, Continental Mark IV, Thunderbird

©

Retaining Ring Remover and

Rear Wheel Bearing Oil
Seal Replacer

CD

©®

Rear Wheel Bearing Oil Seal
Replacer

TOOL-1177

©©

©

Drive Pinion Bearing Cup

T57L-4614-A

©

©
©

Drive Pinion Bearing Cup
Replacer Adapters

Rear Axle Shaft Assembly
Remover Adapter (Use with T50T-100-A)

T73L-1177-C

Remover and Replacer
T56T-4616-A

Usage

Drive Pinion Bearing Cup

T60K-4616-A

Differential Bearing Cone-

T00L-4221-AJ

T66L-4234-A

Remover

Differential Bearing Cone
Remover-Pilot (Use with T00L-4221-C)

T00L-4221-AH

Pinion Front Bearing

with Tool

Differential Side Bearing Cone
Replacer

T00L-4221-AF

T57-4614-A

©

Remover-Differential Bearing
Assembly

T57L-4221-A

Magnet

T57-4616-Ause

Differential Bearing
Assembly Remover

T66P-4220-A

Vial

T68P-4602-AC

Differential Backlash and Runout

Indicator and Bracket

Description

T68P-4602-AB

T55P-4616-A2

Gauge, With Universal Bracket Dial

T57L-4220-A

Tool Number

©

Differential Bearing
Adjuster Nut Wrench

TOOL-4201-C

Usage

(§) Ford, Mercury, Meteor, LincoTrTContinental
CE2198-C
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TRACTION-LOK LIMITED SLIP DIFFERENTIAL— FORD

PART 15-40 Traction-Lok Limited Slip
Differential—Ford
Applies to All Models (except Maverick, Comet, Pinto)
COMPONENT INDEX

Page

DESCRIPTION

COMPONENT INDEX

DISASSEMBLY AND ASSEMBLY

40-01

Page

40-02

DESCRIPTION
The axle assembly, except for the
differential case and its internal
components, is identical to the
conventional axle.
The Traction-Lok differential (Fig.
1) employs a multiple disc clutch to
control differential action. Shim(s),
which control side gear mounting

distance, four steel, four friction and one
composite plate (steel on one side and
friction material on the other) stacked
on a clutch hub, and four ear guides are
housed in the differential cover. Located
in the differential case between the side
gears is a one-piece pre-load plate and
block and four calibrated pre-load

12 PINION DIFFERENTIAL!

PINION SHAFT
4211

RING GEAR
4209
PINION SHAFT
RETAINING PINS
359475-S

DIFFERENTIAL
CASE-4204

springs, which apply an initial force to
the clutch pack. Additional clutch
capacity is derived from the side gear
thrust loads. The four friction plates are
splined to the clutch hub which in turn
is splined to the left axle shaft, and the
eared steel plates are dogged to the case;
thus, the clutch is always engaged.

PIN ON SHAFT 42 1

PINION GEAR
THRUST WASHER
4230

PINION GEAR THRUST WASHER 4320

PINION GEAR
THRUST WASHER
4230
PINION SHAFT
44207

CASE-TO-COVER /
RETAINING SCREWS X .
50025-S2
N .

PRE-LOAD SPRINGS 4214
CENTER BLOCK (SHAFT SEAT) 4420
PRE-LOAD SPRING PLATE 4A326
PRE-LOAD SPRINGS 4214
COMPOSITE
CLUTCH
FRICTION CLUTCH
PLATE
PLATES-4945
4A325

PINION GEAR
THRUST WASHER
4230

SIDE GEAR
THRUST WASHER
4228

DIFFEFJENTIAL
CASE COVER
4204

CENTER BLOCK
(SHORT PINION
SHAFT SEAT)
4420

SIDE GEAR
THRUST WASHER
4228

PINION GEAR
THRUST WASHER
4230

PINION GEAR
THRUST WASHER
4230

PRE-LOAD SPRING
PLATE-4A326

|4 PINION DIFFERENTIAL!

CLUTCH PLATE
EAR GUIDES (4)
4A323

STEEL CLUTCH
PLATE S-4947

E1926-C

FIG. 1 Traction-Lok Differential
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ADJUSTMENTS
No in-vehicle adjustments are
possible on this unit. Refer to Part 15-10
for adjustments to the axle in which it is
installed.

REMOVAL AND INSTALLATION
Refer to Part 15-10 for removal of
this differential which is removed and
installed in the same manner as a
conventional differential.

DISASSEMBLY AND ASSEMBLY
DISASSEMBLY

1. Remove ten bolts and flat washers
securing the ring gear to the
differential case assembly. The ring
gear must be removed in order to
separate the case halves.
2. Remove the ring gear by tapping the
gear with a soft hammer or press the
gear from the case.
3. Place the differential case in a press
to load the case at the bearing
journals so that the pre-load of the
springs is overcome (approx. 1,500
lbs.). If a press is not available, two
7/16 inch bolts and nuts can be used
in the ring gear mounting holes (one
on each side) to compress the case
halves together and overcome
preload spring tension. Then, while

4.
5.

6.
7.

8.

the case is still under pressure,
loosen the two Allen or Phillips head
screws which hold the case halves
together until one or two threads of
the screw remain engaged. Remove
the case assembly from the press.
Tap on the cover to spring it loose;
then, remove both screws.
With the cover facing down, lift off
the case. Remove the pre-load spring
plate and four pre-load springs.
From the cover remove the side
gear, four clutch plate car guides,
clutch hub, friction and steel clutch
plates and shim(s).
With a suitable drift, drive out the
pinion shaft lock pins from the case.
With a brass drift, drive out the long
pinion shaft from the case. Drive
from the end opposite the lock pin
hole.
Remove the two short pinion shafts
using a drift, driving each shaft from
the center outward. Lift out the
center block, then remove the pinion

DIFFERENTIAL BEARING

E1892-A

FIG. 2 Installing Differential Bearing

gears, thrust washers and side gear
and thrust washer.
9. If the differential bearings are
removed, the bearings can be
installed in one of the following
ways:
a. With the differential case and
cover completely assembled.
b. On the case or cover when
disassembled. However, when
pressing the bearing on the cover,
a block of wood or fiber must be
used as shown in Fig. 2 in order to
avoid damage to the cover.

ASSEMBLY

1. Lubricate all parts with
C9AZ19580-Alubricant during assembly.
2. Mount the differential case in a soft
jaw vise and place a side gear thrust
washer and side gear in the
counterbore of the case.
3. Install the pinion thrust washers and
place the pinion gears on the side
gear aligning the holes in the
washers and gears with the holes in
the case.

TRACTION-LOK LIMITED SLIP DIFFERENTIAL— FORD
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CENTER BLOCK
PRELOAD SPRINGS
PRELOAD PLATE

E1893-A

G . 3 Center Block and Pre-Load Springs Installation

DIFFERENTIAL COVER

OMPOSITE PLATE
CLUTCH HUB

SIDE GEAR

FRICTION PLATES
SHIM
STEEL PLATE
EAR GUIDE

El894-A

FIG. 4 Clutch Pack Installation

15-40-03

4. Install the center block so that the
shaft holes are aligned with the holes
in the pinion gears and case. The
center block has two machined sides
and two rough sides.
5. With a brass drift, drive in the long
pinion shaft from the outside of the
case aligning the lock pin holes in
the shaft with the holes in the case.
The center block should be
positioned so the long shaft is driven
through the rough side and short
shafts driven through the machined
side (Fig. 3).
6. With a suitable drift, install the shaft
lock pins. Make sure the pinion and
side gears move freely.
7. Place the four pre-load springs in the
holes provided in the center block.
8. Position the pre-load plate over the
four springs, making sure the
springs are properly seated. The preload plate straddles the center block
over its narrower or machined
width.
9. Mount the differential cover in a soft
jawed vise or holding fixture.
10. Insert shim(s) of 0.050 total
thickness in the cover cavity.
11. Install the composite plate (friction
material on one side and steel on the
opposite) on the back side of the
clutch hub with the friction material
against the hub; next, install a
friction plate, then steel, fnction,
steel, friction, steel, friction, and
lastly a steel plate (Figures 1 and 4).
When new clutch plates are used,
soak the plates in Ford Hypoid
Lubricant (C9AZ-19580-A), for
approximately 30 minutes before
installation.
12. Place the clutch hub with the clutch
plates into the clutch ear cavities in
the differential cover. Make sure
that the splines on the last friction
plate are engaged on the hub.
13. Obtain locally a 5/8 inch x 2 1/2
inch or 9/16 inch x 2 1/2 inch bolt,
nut and two 1 1/2 inch outside
diameter flat washers appro*. 1/8
inch in thickness. These parts are
required to compress the clutch
pack in order to obtain the proper
shim selection. Install a flat washer
on the bolt, and place the bolt
through the clutch hub. Hold the
bolt in position and turn the cover
over. Place a flat washer on the bolt
and then install the nut. Be sure the
washers are centered, and torque the
nut 10 or 15 ft-lbs (Fig. 5).
14. Place the shim template tool (T68P4946-A) in the clutch hub (Fig. 5).
Some clearance should be observed
between the shim tool and the coverto-case mating surface. Using a

15-40-04
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feeler gauge, determine the exact
amount of clearance. The shim pack

thickness chart which will indicate
the correct amount of shim(s) to
subtract from the 0.050 shim
originally installed. In order to
correctly select the proper shim(s),
the shim template tool and the chart
m u s t be u s e d . R e f e r to'
specifications.
15. After the proper shim selection is
determined, remove the bolt, nut
and flat washers. If it is necessary to
revise the shim thickness, remove
the clutch hub and clutch plates.
16. Install the selected shim(s) in the
cover cavity, re-install the components as outlined in Steps 11 and
12.
17. Install the four steel clutch ear
guides and side gear.
18. Place both assemblies in a press, and
press the two halves together; then,
insert the two Allen head or Phillips
head screws, and tighten evenly
until tight. If a press is not available,
any two stock bolts and nuts may be
used opposite each other in the ring
gear retaining holes to compress
both halves.
19. Clean the attaching bolts and the
tapped holes in the ring gear with a
suitable solvent. When thoroughly
dry apply a small amount of Loctite
(stud-lok) to the threads of the ring
gear bolts. This is available under
Ford Part No. C5AZ-19554-B
(Engineering Specification No.
EST-M4G148-A). Instalf the
ring gear and ring gear bolts and

CLEARANCE CHECK AREA
SHIM TEMPLATE

E1895-A

FIG. 5 Shim Template Tool Application

washers. Tighten evenly and
alternately across the diameter of
theringgear. Torque the bolts to 6580 ft-lbs.
20. Prior to installation of the torque
sensitive locking differential into a
vehicle, a bench torque check must
be made. With currently released
locker tools, check the torque
required to rotate one side gear

while the other is held stationary.
The initial break away torque if the
original clutch plates are used
should be no less than 40 ft-lbs. If
new clutch plates are used, the
breakaway torque should run from
100-250 ft-lbs. The rotating torque
required to keep the side gear
turning with new clutch plates may
fluctuate up to 40 ft-lbs.
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SPECIFICATIONS
DRIVING AXLE IDENTIFICATION-TORINO, MONTEGO

DRIVING AXLE IDENTIFICATION-FORD, MERCURY, METEOR
Ident.
Ratio
Tag
2.75:
WFG-A5
3.25:
WFG-C5
2.75:
WFG-K5
WFG-E
3.25:
2.75:
WFG-M5
3.25:
WFG-N5
2.75:
WFG-S5
T2 - Traction-Lok Differential—2 Pinion
T4 - Traction-Lock Differential—4 Pinion

Ring Gear
Dia. (Inches)
9
9
9
9
9
9
9

Diff.
Type
T2
T2
T4
T4
T2
T4
T4

Ident.
Tag
WFA-L5
WFA-M5

Diff.
Type

Ring Gear
Dia. (Inches)

Ratio
2.75:
3.25:
3.00:
3.25:
3.50:
3.50:
3.00:
3.25:
3.00:

WFA-N5
WFA-R5
WFC-J5
WFC-L5
WFK-A5
WFK-B5
WFK-C5
3.00:
WEB-AJ5
3.25:1
WEC-T5
T2 - Traction-Lok Differential—2 Pinion
T4 - Traction-Lok Differential—4 Pinion

9

TA

9
9
9

T4
TA
TA

9
9
8
8
8

T4
T4

9
9

T2
T4

T2
T2
T2

DRIVING AXLE IDENTIFICATION-MUSTANG, COUGAR
Ident.
Tag
Ratio
3.25:1
WFB-C
2.75:1
WFB-D2
WFD-D
3.91:1
3.50:1
WFD-F3
3.00:1
WFL-A
WFL-B
2.79:
T2 - Traction-Lok Differential—2 Pinion
T4 - Traction-Lok Differential—4 Pinion

Ring Gear
Dia. (Inches)
9
9
9
9
8
8

Diff. .
Type
T4
T4
T4
T4
T2
T2

DRIVING AXLE IDENTIFICATION-LINCOLN CONTINENTAL,
THUNDERBIRD, CONTINENTAL MARK IV
Ident.

SPECIAL TOOLS
Tool No.
T59L-4204-A
T65K-4204-A
T66L-4204-A
T68P-4946-A
(1)
(2)
(3)
(4)

Description
Locking Differential Torque Check
Locking Differential Torque Check
Locking Differential Torque Check
Locking Differential Gauge

Usage
(1) (2) (3)
(2) (3)
(1)
(4)

Ratio
Tag
2.75:
WEY-A1
3.00:
WEY-B1
2.75:
WEY-C
2.75:
WFV-D5
WFV-F5
3.25:
WFV-A5
2.75:
WFV-B5
3.25:
T2 - Traction-Lok Differential—2 Pinion
T4 - Traction-Lok Differential—4 Pinion

Diff.

Ring Gear
Dia. (Inches)

Type
"A
n
"4

9
9
9
9
9
9
9

1"4
TA
r
A
TA
TA

Ford, Mercury, Meteor/Lincoln Continental, Thunderbird, Continental Mark IV
Mustang, Montego, Torino, Cougar
8-Inch Ring Gear
9-Inch Ring Gear

TRACTION-LOK DIFFERENTIAL SHIM PACK THICKNESS CHART
Feeler
Gauge
Reading
(Inches) (1)

Remove
Shim(s)
From
Nominal
None

Total Req'd
Shim Pack
Thickness
(Inches) (2)

Feeler
Gauge
Reading
(Inches) (1)

Remove
Shim(s)
From
Nominal

0.050

0.028-0.032

0.030

0.020

0.005

0.045

0.033-0.037

0.035

0.015

0.010
0.015

0.040
0.035

0.038-0.042
0.043-0.047

0.040
0.045

0.010
0.005

0.020
0.030
0.023-0.027
0.025
0.025
(1) With clutch hub, shimsand clutch plates compressed 10-15 ft.-lbs.
(2) Service shims are available in 0.010 inch and 0.005 inch thicknesses.

0.048-0.050

0.050

0.000

0.001-0.002
0.003-0.007
0.008-0.012
0.013-0.017
0.018-0.022

Total Req'd
Shim Pack
Thickness
(Inches) (2)

CE2200-C
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DRIVE SHAFT—SINGLE SNAP RING TYPE U-JOINT

PART 15-60 Drive Shaft—Single Snap Ring Type
U-Joint
Applies to All Models (except Lincoln Continental)
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DRIVE SHAFT BALANCING
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DESCRIPTION
The drive shaft is the means of
transferring power from the engine,
through the transmission, to the
differential in the rear axle, which
transmits it to the rear wheels. The drive
shaft incorporates two universal joints

and a slip yoke (Fig. 1). The splines in
the yoke and on the transmission output
shaft permit the drive shaft to move
forward and rearward as the axle moves
up and down. This provides smooth
operation under all driving conditions.

NUT - 33796-S

All drive shafts are balanced. If the
vehicle is to be undercoated, cover the
drive shaft and universal joints to
prevent application of the undercoating
material.

UNIVERSAL JOINT KIT 4635

DUST SEAL 4859
PINION FLANGE - 4851
" I f " BOLT 4529

BEARING
SNAP RING

v

_

SEA|_

SPIDER

BEARING

SLIP YOKE-4841

SNAP RING

DRIVE SHAFT 4602

COUPLING FLANGE
DRIVE SHAFT 4602
THUNDERBIRD AND CONTINENTAL MARK IV

E 2096-C

FIG. 1 Drive Shaft and Universal Joints Disassembled

TESTING
DRIVE LINE BALANCE CHECK

DRIVE LINE ANGLE CHECK

DRIVE SHAFT RUNOUT CHECK

If detailed parts of the drive shaft are
replaced and shaft vibration is
encountered after installation, dis
connect the shaft at the slip yoke. Rotate
the slip yoke 180 degrees; then,
reconnect the shaft to the slip yoke. If
the vibration persists, disconnect the
shaft at the rear axle companion flange.
Rotate the companion flange 180
degrees and reconnect the shaft to the
flange.

Vibration or shudder which is
noticeable either on fast acceleration,
when coasting, or when using the engine
for braking, may be caused by the rear
axle housing being loose on the rear
springs or by improper pinion angle.
Refer to Group 14, for pinion angle
checking procedures. If the rear axle Ubolts (Mustang, Cougar, Comet,
Maverick or Pinto models only) are
loose, torque the nuts to specification.

Using a dial indicator, check the
runout at each end and in the middle of
the driveshaft. The rear check should be
made on the small tube section of the
shaft between the balance weights and
the yoke welds. Driveshaft runout
should not exceed 0.035 inch at any one
point.

15-60-02
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ADJUSTMENTS
DRIVESHAFT BALANCING

If rotating the driveshaft 180 degrees
does not eliminate vibration, the
driveshaft may be balanced using the
following procedure:
1. Place the vehicle on a twin post hoist
so that the rear of the vehicle is
supported on the rear axle housing
with the wheels free to rotate.
2. With the driveshaft rotating at a
speedometer speed of 40-50 mph,
carefully bring a crayon or colored

pencil up until it just barely contacts
the rear end of drive shaft (Fig. 2).
The mark made by the crayon or
pencil will indicate the heavy side of
the shaft. Care should be exercised
when working near the balance
weights to prevent injury to the
hands.
3. Install two Whittek type hose
clamps on the driveshaft so that the
heads are located 180 degrees from
the crayon marking (Fig. 3). Tighten
the clamps.

4. Run the vehicle up to 65-70 mph
speedometer speed. If no vibration
is felt, lower the vehicle and road
test. If unbalance still exists rotate
the clamp heads approximately 45
degrees away from each other and
test for vibration (Fig. 4).
5. Continue to rotate the clamp heads
apart in smaller amounts until
vibration is eliminated. To prevent
overheating, do not run the vehicle
on the hoist for an extended period.
6. Road test the vehicle.
CHALK MARK

USE SUPPORT STAND
AS A STEADY REST

•CLAMPS lSC^FROM CHALK MARK
E 1685-A

FIG. 2 Marking Drive Shaft

E 1686-A

FIG. 3 Installing Whittek Clamps

E 1687-A

FIG. 4 Rotating Whittek Clamps

REMOVAL AND INSTALLATION
STANDARD DRIVE SHAFT

Removal
1. To maintain drive line balance,
mark the relationship of the rear
drive shaft yoke and the drive pinion
flange of the axle (if the yellow
alignment marks are not visible)
with the shaft so that they may be
installed in their original positions.
2. Disconnect the rear U-joint from the
companion flange. Wrap tape
around the loose bearing caps to
prevent them from falling off the
spider. Pull the drive shaft toward
the rear of the vehicle until the slip
yoke clears the transmission
extension housing and the seal.
Install the appropriate tool in the

extension housing to prevent
lubricant leakage.
Installation
1. If either the rubber seal on the
output shaft or the seal in the end of
the transmission extension housing
is damaged in any manner, replace
the seal or seals as required. Also, if
the lugs on the axle pinion flange are
shaved or distorted so that the
bearings slide, replace the flange.
2. Lubricate the yoke spline with B8A19589-A lubricant. This spline is
sealed so that the transmission fluid
does not wash away the spline
lubricant. Remove the tool from the
extension housing. Install the yoke
on the transmission output shaft. Do

not allow the yoke assembly to
bottom on the output shaft with
excessive force.
Install the drive shaft so that the
index marks or the yellow mark (if
visible) on the yoke (light side) is in line
with the yellow mark on the companion
flange. This prevents vibration which
occurs when the balance of the shaft and
balance of the axle pinionflangebecome
additive instead of neutralizing. If a
vibration exists, the drive shaft should
be disconnected from the axle, rotated
180 degrees and reinstalled.
3. Install the U-bolts and nuts that
attach the U-joint to the drive pinion
flange. Torque the U-bolt nuts to 815 ft-lbs.

15-60-03
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DISASSEMBLY AND ASSEMBLY
ASSEMBLY

DISASSEMBLY
1. Place the drive shaft in a vise being
careful not to damage it.
2. Remove the snap rings that retain
the bearings in the slip yoke and in
the drive shaft.
3. Position the tool shown in Fig. 5 on
the shaft and press the bearing out of
the slip yoke. If the bearing cannot
be pressed all the way out of the
yoke, remove it with vise grip or
channel lock pliers.
4. Reposition the tool to press on the
spider to remove the bearing from
the opposite side of the yoke.
5. Remove the yoke from the spider.
6. Remove the bearings and spider
from the drive shaft in the same
manner.
7. Clean all foreign matter from the
yoke area at each end of the
driveshaft.

1. Start a new bearing into the yoke at
the rear of the drive shaft.
2. Position the spider in the rear yoke
and press the bearing 1/4 inch below
the surface (Fig. 6).
3. Remove the tool and install a new
snap ring.
4. Start a new bearing into the opposite
side of the yoke.
5. Install the tool and press on the
bearing until the opposite bearing
contacts the snap ring.
6. Remove the tool and install a new
snap ring. It may be necessary to
grind the surface of the snap ring to
permit easier entry.

7. Reposition the drive shaft and install
the new spider and two new bearings
in the same manner as the rear yoke.
8. Position the slip yoke on the spider
and install two new bearings, nylon
thrust bearings and snap rings.
9. Check the joint for freedom of
movement. If a bind has resulted
from misalignment during the
foregoing procedures, a sharp rap on
the yokes with a brass hammer will
seat the bearing needles and usually
provide freedom of movement. Care
must be taken to support the shaft
end during this operation, as well as
preventing blows to the bearings
themselves. Do not install the drive
shaft unless the universal joints are
free of bind.

Tool-CJ91B
E2098-A

E2097-A

FIG. 5 Removing Universal Joint
Bearing

FIG. 6 Installing Universal Joint Bearing
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PART 15-66 Drive Shaft-Double Cardan Type
U-Joints
APPLIES TO LINCOLN CONTINENTAL ONLY
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DESCRIPTION
The drive shaft is the means of
transferring power from the engine,
through the transmission, to the
differential in the rear axle, and then to
the rear wheels. The drive shaft
incorporates two double cardan universal joints, one at each end of the shaft

(Fig. 1). Each double cardan has a
center yoke (or cage), a centering socket
yoke, and a stud yoke which is welded to
each end of the tube assembly. The
splines in the yoke and on the
transmission output shaft permit the
drive shaft to move forward and

rearward as the axle moves up and
down.
All drive shafts are balanced. If the
vehicle is to be undercoated, cover the
drive shaft and universal joints to
prevent application of the under coating
material.

CENTER YOKE-4784
CENTERING SOCKET YOKE-4782
CENTERING SPRING 4A073 \

SEAL 4790

UNIVERSAL JOINT K I T - 4 6 3 5 -

SLIP YOKE-4841

SEAL-4790
C O M P A N I O N FLANGE-4782
CENTER YOKE-4778
E2C99-A

FIG.

1 Drive Shaft and Universal Joints Disassembled—Lincoln Continental
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TESTING
DRIVE LINE BALANCE CHECK

DRIVE LINE ANGLE CHECK

DRIVE SHAFT RUNOUT CHECK

If detailed parts of the drive shaft are
replaced and shaft vibration is
encountered after installation, disconnect the shaft at the slip yoke. Rotate
the slip yoke 180 degrees; then,
reconnect the shaft to the slip yoke. If
the vibration persists, disconnect the
shaft at the rear axle companion flange.
Rotate the companion flange 180
degrees and reconnect the shaft to the
flange.

Vibration or shudder which is
noticeable either on fast acceleration or
when coasting, using the engine for a
brake, may be caused by the rear axle
housing being loose on the rear springs
or by improper pinion angle. Refer to
Group 14, Part 01 for pinion angle
checking procedures.

Using a dial indicator, check the
runout at each end and in the middle of
the driveshaft. The rear check should be
made on the small tube section of the
shaft between the balance weights and
the yoke welds. Driveshaft runout
should not exceed 0.015 inch at any one
point.

REMOVAL AND INSTALLATION

REMOVAL
1. To maintain drive line balance,
mark the relationship of the rear
drive shaft yoke and the drive pinion
flange of the axle (if the yellow
alignment marks are not visible)
with the shaft so that they may be
installed in their original positions.
2. Disconnect the rear double cardan
joint from the companion flange.
Wrap tape around the loose bearing
caps to prevent them from falling off
the spider. Pull the drive shaft
toward the rear of the vehicle until
the slip yoke clears the transmission
extension housing and the seal.
Install the appropriate tool in the
extension housing to prevent
lubricant leakage.
INSTALLATION

1. If either the rubber seal on the
output shaft or the seal in the end of
the transmission extension housing
is damaged in any manner, replace
the seal or seals as required. Also, if
the lugs on the axle pinionflangeare
shaved or distorted so that the
bearings slide, replace the flange.

YOKE

E2101-A

FIG. 2 Output Shaft Spline Seal

2. Lubricate the yoke spline with
B8A19589-A lubricant. This spline
is sealed so that the transmission
fluid does not wash away the spline
lubricant (Fig. 2). Remove the tool
from the extension housing. Install
the yoke on the transmission output
shaft. Do not allow the yoke
assembly to bottom on the output
shaft with excessive force.
Install the drive shaft so that the
index marks or the yellow mark (if
visible) on the yoke (light side) is in line
with the yellow mark on the companion

flange. This prevents vibration which
occurs when the balance of the shaft and
balance of the axle pinionflangebecome
additive instead of neutralizing. If a
vibration exists, the drive shaft should
be disconnected from the axle, rotated
180 degrees and reinstalled.
3. Install the U-bolts and nuts that
attach the U-joint to the drive pinion
flange. Torque the U-bolt nuts to
specification. Install the rear jointto-drive pinionflangeattaching bolts.
Torque the bolts to 70-90 ft-lbs.

DISASSEMBLY A N D ASSEMBLY

DISASSEMBLY (DOUBLE
CARDAN JOINT-LINCOLN
CONTINENTAL-DANA DESIGN)

1. Mark the position of the spiders, the
center yoke, and the centering
socket yoke as related to the stud
yoke which is welded to the front of
the drive shaft tube. The spiders

must be assembled with the bosses in
their original position to provide
proper clearance.
2. Remove the snap rings that secure
the bearings in the front of the center
yoke.
3. Position the tool as shown in Fig. 3.
Thread the tool clockwise until the
bearing protrudes approximately

3/8 inch out of the yoke.
4. Remove the drive shaft from the
vise.
5. Tighten the bearing in the vise and
drive on the center yoke as shown in
Fig. 4 to free it from the bearing.
6. Lift the two bearings (Fig. 5) from
the spider at this time.
7. Reposition the tool on the yoke and

15-66-03
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move the remaining bearing in the
opposite direction so that it
protrudes approximately 3/8 inch
out of the yoke.
8. Grip the bearing in a vise. Drive on
the center yoke to free it from the
bearing (Fig. 4).
9. Remove the spider from the center
yoke.
10. Pull the centering socket yoke off
the center stud (Fig. 6). Remove the
rubber seal from the centering ball
stud.
CENTER YOKE

11. Remove the snap rings from the
center yoke and from the drive shaft
yoke.
12. Position the tool on the drive shaft
yoke (Fig. 7) and press the bearing
outward until the inside of the center
yoke almost contacts the slinger ring
at the front of the driveshaft yoke.
Pressing beyond this point can
distort the slingerring.The arrow in
Fig. 8 illustrates the interference
point.
13. Clamp the exposed end of the
bearing in a vise and drive on the
center yoke with a soft-faced
hammer to free it from the bearing.
14. Reposition the tool and press on the

E2102-A

FIG. 3 Partially Pressing Bearing
From Center Yoke

SPIDER

E2105-A

CENTER YOKE

FIG. 6 Removing Center Socket
Yoke
Adapter
YOKE
Tool-CJ91B

E2103-A

FIG. 4 Removing Bearing from
Center Yoke

E2106-A

FIG. 7 Removing Bearing From Rear
of Center Yoke

SLINGER RING
BEARING CU
CENTER YOKE
CENTER YOKE

SPIDER

E2104-A

FIG. 5 Removing Bearing Cup from
Centering Yoke Socket

E2107-A

FIG. 8 Center Yoke Interference
Point
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spider to remove the opposite
bearing.
15. Remove the center yoke from the
spider.
16. Remove the spider from the drive
shaft yoke in the same manner.
17. Clean all serviceable parts in
cleaning solvent. If using a repair
kit, install all of the parts supplied in
the kit. If the drive shaft is damaged,
replace the complete shaft to be
assured of a balanced assembly.
ASSEMBLY (DOUBLE CARDAN
JOINT-LINCOLN CONTINENTALDANA DESIGN)

1. To assemble the double cardan
joints, position the spider in the
drive shaft yoke. Make sure the
spider bosses (or lubrication plugs
on kits) will be in the same position
as originally installed. Press in the
bearing cups. Install the snap rings.
2. Position the center yoke over the
spider ends and press in the bearing
cups. Install the snap rings.
3. Install a new seal on the centering
ball stud. Position the centering
socket yoke on the stud.
4. Place the front spider in the center
yoke. Make sure the spider bosses
(or lubrication plugs on kits) are
properly positioned. Press in the
bearing cups and install the snap
rings.
5. Apply pressure on the centering
socket yoke and install the
remaining bearing cup.
6. On kits, remove the plug from each
spider and lubricate the universal
joints. Reinstall the plug in each
spider.
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ADJUSTMENTS

FLYWHEEL HOUSING
ALIGNMENT
Misalignment Indications
Alignment of the flywheel housing
bore and rear face with the engine
should be checked as a possible cause of
any of the following troubles: excessive
transmission gear wear, transmission
jumping out of gear (especially third
gear), clutch pedal vibration or scrubby
pedal feel, drive line vibration, excessive
pilot bushing wear, clutch release
bearing noise, or excessive clutch spin
time. Whenever any of the above
problems is identified, the clutch
housing should be given a complete
inspection.

ALL MODELS (EXCEPT PINTO)

*'

Inspection
1. With the clutch release bearing
removed, install the indicator pilot
tool shown in Fig. 1.
2. Clean the face of the flywheel
housing bolt bosses, and remove all
burrs, nicks and paint from the
mating surfaces.
3. Install the dial indicator on the pilot
and adjust the holder so the button
will contact a circumference just
inside of the transmission mounting
holes.
4. Push the flywheel forward to
remove crankshaft end play. Set the
dial indicator face to read zero.

6.

7.

8.

9.

Remove the spark plugs to release
compression.
Pull the engine crankshaft through
one revolution. The crankshaft must
be held in the forward position while
rotating it. The indicator reading
must return to zero after one
revolution to insure that no end play
has affected the reading.
Note the indicator reading and mark
the maximum (positive reading)
point of runout on the face of the
housing (Fig. 1).
Position the dial indicator to check
bore alignment (Fig. 1). The bore
must be clean and free of burrs,
nicks and paint.
Pull the crankshaft through one

16-01-02
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and should be located at the point of
maximum minus (-) indicator reading.
If both the bore and face alignment
are out of limits, shim between the
flywheel housing and engine to bring
face alignment with limits. Check the
bore alignment.
If the bore alignment is out of limits
and the face alignment is within limits,
shim the flywheel housing to the limit of
face misalignment and check the bore
alignment. If it is not within limits,
replace the housing.
PINTO

Flywheel housing alignment on this
vehicle is controlled by two hollow
dowel pins located on the engine. The
flywheel housing has two locating bores
(Fig. 3) which fit tightly on the dowel
pins when the housing is correctly
installed. Attaching bolts pass through
the hollow dowel pins and thread into
the housing.
If housing misalignment indications
are present, the housing dowel pin bores
should be checked for an extruded
condition, metal shaving or bellmouthed
holes (Fig. 3). Loose or sloppy fit of the
dowel pins indicates that the housing
should be replaced.

CHECKING BORE RUN OUT

CHECKING FACE RUN OUT

C J783.A

FIG. 1 Flywheel Housing Alignment Check

revolution. Note the indicator
reading and mark the maximum
(positive reading) point or runout on
the face of the housing as shown in
Fig. 1.
10. Remove the dial indicator from the
crankshaft and the housing.
If the bore runout exceeds 0.015 and
the face runout exceeds 0.010 and the
positive readings occur at more than 90
degrees to each other, the housing
should be replaced.
The bore runout should not exceed
0.010 and face runout should not exceed
0.006. If the face reading is positive
between the 9 o'clock and 3 o'clock
positions, deburring and cleaning of the
mating surfaces could make the housing
acceptable. To avoid distortion when
assembling the housing, the bolts should
be tightened alternately until all are
tight, then torque to specification.

Since any change in face alignment
will change bore alignment, it may be
possible to correct bore alignment by
c h a n g i n g face a l i g n m e n t . Face
alignment can be changed by shimming
between the flywheel housing and
engine. Fig. 2 shows the type of shim
which can be fabricated.
The shim required is one half the
maximum minus (-) indicator reading,

EXTRUDED OR SHAVED HOLE

LOCATING DOWEL HOLES

•H/4'

IV*'

r

C 1784-A

FIG. 2 Fabricated Flywheel Housing
Shim

FLYWHEEL HOUSING

FIG. 3 Flywheel Housing Alignment—Pinto

C 2580-A
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CLEANING AND INSPECTION
CLUTCH
RELEASE BEARING

Wipe all oil and dirt off the release
bearing. The bearing is prelubricated
and should not be cleaned with solvent.
On all models except Pinto, inspect
the bearing retainer for loose spring
clips and rivets.
Inspect the release bearing assembly
for burrs which may cause the assembly
to drag on the transmission bearing
retainer. Any such burrs should be
cleaned up with fine crocus cloth. If
burrs are found, inspect the
transmission input shaft bearing
retainer for evidence of scoring. Any
scoring should be polished out with
crocus cloth. Coat the bearing retainer
with a thin film of lithium base grease
(C3VY-19586-A). Prior to release
bearing installation, apply a light film of
lithium base grease (C3VY19586-A) on
both sides of the release lever fork where
it contacts the release bearing hub and
retaining springs. Apply a light film of
lithium base grease (C3VY-19586-A) to
the release bearing surface that contacts
the pressure plate fingers. Carefully fill
the grease groove inside the bearing hub
with l i t h i u m base grease (no
polyethylene). Clean all excess grease
from the bore of the bearing hub. Excess
grease will be forced onto the spline by
the transmission input shaft bearing
retainer and will contaminate the clutch
disc. Also, care must be exercised when
applying lubricants to the release
bearing, release bearing hub and the
release lever fork to avoid excessive
grease from contaminating the clutch
disc.
Hold the bearing inner race and
rotate the outer race while applying
pressure to it. If the bearing rotation is
rough or noisy, replace the bearing.
Most release bearing failures are
caused by improper clutch release
bearing free play setting or inadequate
clutch pedal return. If the clutch linkage
does not have enough free travel, the
release bearing will constantly touch the
release fingers and will spin whenever
the engine is running.
Release bearing failure can be
caused by the release lever contact
points being out of plane. Check the
wear on the release bearing assembly
where the release lever contacts it.
If one side of the assembly shows
more wear than the other, the release
lever is bent out of plane, or is not
centering on the bracket on the flywheel
housing.

Misalignment between the engine
and transmission can cause release
bearing failure. Other symptoms of
misalignment are transmission jumping
out of gear, especially third gear, drive
line vibration, excessive wear in the pilot
bushing, excessive clutch disc spin time
resulting in gear clash, and excessive
transmission gear wear.
PRESSURE PLATE AND COVER

Inspect the surface of the pressure
plate for burn marks, scores, or ridges.
Generally, pressure plate resurfacing is
not recommended. However minor burn
marks, scores, or ridges may be
removed. During the resurfacing
process, the flatness of the pressure plate
must be maintained. If the pressure
plate is badly heat-checked or deeply
scored, replace the pressure plate and
cover assembly. Clean pressure plate
and flywheel surfaces with a suitable
solvent, such as alcohol to be sure the
surfaces are free from any oil film. Do
not use cleaners with petroleum base,
and do not immerse the pressure plate in
the solvent.
If a substantial difference in finger
wear exists, the heavily worn finger is
binding. Replace the pressure plate.
On all models except Pinto, the
pressure plate should be lubricated with
a lithium base grease between the
driving lugs and the edges of the
pressure plate openings as shown in Fig.
4. Depress the pressure plate fingers
fully, apply the lubricant, and then
move the fingers up and down until the
lubricant is worked in. Do not apply
excessive lubricant.

PRESSURE PLATE
AND COVER

DRIVING
LUG

FLYWHEEL

CLUTCH DISC

Inspect the clutch disc facings (Fig.
5) for oil or grease. Eliminate the source
of any oil or grease before replacing the
disc.
Any excessive amount of grease in
the pilot bushing or release bearing hub
will find its way to the disc facings. Too
much lubricant in the transmission or a
plugged transmission vent will force the
transmission lubricant out the input
shaft and onto the disc facings. Also,
rear main bearing oil seal leaks or oil
leaks from the flywheel mounting bolts
can contaminate the clutch disc.
Inspect the clutch disc (Fig. 5) for
worn or loose facings, distortion, loose
rivets at the hub, and for broken springs.
Springs loose enough to rattle will not
cause noise when the car is operating.
Replace the disc assembly if any of
these defects are present. Be especially
careful when installing a new disc to
avoid dropping it or contaminating it
with oil or grease.
PILOT BEARING (BUSHING)-ALL
MODELS EXCEPT PINTO

Check the fit of the clutch pilot
bushing in the bore of the crankshaft.
The b u s h i n g is pressed into the
crankshaft and should not be loose. A
pilot bushing that is glazed, worn or dry,
due to insufficient lubricant, often
results in a temporary objectionable
start-up squeal or chirping noise as the
clutch is engaged or disengaged.
If inspection of the pilot bushing
I.D. bore or transmission input shaft
pilot shows a varnished, glazed or
discolored coating, replace the bushing.
Inspect the inner surface of the bushing
for excessive wear or a bell-mouthed
condition. Replace the bushing if it is
worn or damaged. A new clutch pilot
bushing normally does not require
lubricant. However, due to long storage
periods, it may lose some of the
lubricant pressed into the bushing in
m a n u f a c t u r e . I t is t h e r e f o r e
recommended that the new bushing be
soaked in SAE 30 non-detergent type
motor oil for a minimum of one-half
hour before installation. Wipe off all
excess oil before installing. Do not
lubricate with grease of any type.

PILOT BEARING (PINTO)
C 2048-B

FIG. 4 Pressure Plate Lubrication
Points

A needle roller is used as a pilot
bearing in the Pinto. Refer to Group 2102 or 21-03 for installation procedure.
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GENERAL CLUTCH SERVICE

NORMAL FINGER WEAR

SLIGHT CHATTER MARKS

16-01-04

EXCESSIVE FINGER WEAR

EXCESSIVE BLUEING AND CHATTER

EXCESSIVE WARPAGE

WEAR PATTERN FROM
WARPED PRESSURE PLATE

C 2579-A

FIG. 5 Clutch Inspection
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Removal

DESCRIPTION
CLUTCH
DESCRIPTION

The clutch is of the single dry disc
type.

On all m o d e l s except P i n t o ,
centrifugal weights are used to increase

pressure plate grip at high rpm.

REMOVAL AND INSTALLATION
SINGLE DISC TYPE
ALL EXCEPT PINTO

Removal
1. Raise the vehicle on a hoist.
2. Refer to the pertinent transmission
Part for instructions and remove the
transmission.
3. Disconnect the clutch release lever
retaining spring from the release
lever.
4. Remove the starter cable then
remove the starter motor from the
flywheel housing.
5. Remove the bolts that secure the
engine rear plate to the front lower
part of the flywheel housing.
6. Remove the flywheel housing lower
cover (if so equipped).
7. Remove the bolts that attach the
housing to the cylinder block.
8. Move the housing back just far
enough to clear the pressure plate,
then move it to the right to free the
pivot from the clutch equalizer bar.
Be careful not to disturb the linkage
and assist spring.
9. Loosen the six pressure plate cover
attaching bolts evenly to release the
spring tension and avoid distortion
of the cover. If the same pressure
plate and cover is to be installed
after the clutch is overhauled, mark
the cover and flywheel so that the
pressure plate can be installed in the
same position.

10. Remove the pressure plate and the
clutch disc from the flywheel.
Installation
1. Install the clutch release lever if it
was removed.
2. Place the clutch disc, and pressure
plate assembly in position on the
flywheel. Start the cover attaching
bolts to hold the pieces in place, but
do not tighten them. Avoid touching
the clutch disc facing, dropping the
parts or contaminating them with oil
or grease as clutch chatter may
result.
3. Align the clutch disc with the tool
shown in Fig. 1. To avoid pressure
plate cover distortion, alternately
tighten the bolts a few turns at a
time until they are all tight. Then
torque the six pressure plate cover
attaching bolts to specification
before removing the tool.
4. Apply a light film of grease (C3VY19586-A) to the outside diameter of
the transmission front bearing
retainer. Apply a light film of grease
(C3VY-19586-A) to both sides of
the release lever fork where it
contacts the release bearing spring
clips. Apply a light film of grease to
the release bearing surface that
contacts the pressure plate release
fingers. Fill the grease groove of the
release bearing hub with lithium
base grease (C3VY-19586-A). Clean
all excess grease from inside the bore
of bearing hub. Excess grease will be

CLUTCH ARBOR

CLUTCH DISC

PRESSURE PLATE

C 1788-A

FIG. 1 Installing Clutch
Disc—Typical
forced onto the spline by the
transmission input shaft bearing
retainer and will contaminate the
clutch disc. Also, place the release
bearing and hub on the release lever.
5. Make certain that the flywheel
housing and the cylinder block
m o u n t i n g surfaces are clean.
Position the felt washer on the pivot
in the flywheel housing. Slip the
pivot into the clutch equalizer shaft
being careful not to disturb the
linkage and at the same time
position the housing on the dowels
in the cylinder block. Install and

16-02-02

16-02-02

CLUTCH

PILOT BEARING
7600

35-45
FT-LB
28-38
FT-LB

RELEASE
LEVER
7515

C2542-C

FIG. 2 Clutch Assembly—Pinto

alternately torque the attaching
bolts to specification.
6. Install the starting motor and
connect the cable.
7. Install the transmission following
instructions contained in the
pertinent transmission Part.
8. Check the clutch pedal free travel.
PINTO

Removal
1. Refer to the instructions in Part 1622 and remove the transmission and
flywheel housing.
2. Loosen the six pressure plate cover
attaching bolts (Fig. 2) evenly to
release the spring tension gradually
and avoid distorting the cover. If the
same pressure plate and cover is to

be reused, mark the cover and
flywheel so that the pressure plate
can be reinstalled in its original
position.
3. Remove the pressure plate and
clutch disc from the flywheel. Loose
springs in the clutch disc are normal
and not a cause for replacement.

Installation
1. Fill the grease groove of the release
bearing hub with lithium base
grease. Clean all excess grease from
inside the bore of the bearing hub.
2. Inspect theflywheelhousing dowel
holes for misalignment and wear.
3. Install the clutch release bearing to
the release lever.
4. Attach the release lever and release
bearing to theflywheelhousing.

Position the clutch disc and pressure
plate assembly on theflywheel.The
three dowel pins on the flywheel
must be properly aligned with the
pressure plate. Start the cover
attaching bolts but do not tighten
them. Avoid touching the clutch
disc face, dropping parts or
contaminating parts with oil or
grease.
6. Align the clutch disc using a stub
shaft inserted in the pilot bearing.
Alternately tighten the cover bolts
to specification. Remove the stub
shaft.
7. Install the flywheel housing and
transmission per the instructions
contained in Part 16-22.
8. Adjust the clutch pedal free travel
per instructions in Part 16-03.
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CLUTCH

SPECIFICATIONS
CLUTCH IDENTIFICATION

Disc

Pressure-Plate

Car Line

Engine

Transmission

Diameter
(Inches)

No of
Springs

Color Identification
(Paint Daub)

Diameter
(Inches)

No. of
Springs

Color Identification
(Paint Daub)

Pinto

1.6 L

4 Speed

7.5

N/A

One White

7.5

6

Disc - Green or White
Springs - 2 Green
4 White

Pinto

2.0 L

4 Speed

8.5

N/A

None

8.5

6

Disc - Black
Springs - 2 Green
4 White

3 Speed

9

Cover - Purple

9

6

Maverick/Comet

6

200

Disc-Pink
Springs- Blue

Springs- Aluminum
Pressure Plate - Orange

Maverick/Comet

302

3 Speed

10

9

Cover - W h i t e

10

12

Disc - Blue
Springs - 6 Pink (Large)
6 Orange (Small)

Springs- Bronze
w/White Stripe
Pressure Plate - 2 Green
Mustang

250

3 Speed

10

9

Cover - Yellow
Springs - 6 Green
3 Bronze w/White Stripe
Pressure Plate - 2 Green

10

10

Disc - Aluminum
Springs - 6 Orange
(Large)
4 Orange (Small)

Mustang

302

3 Speed
&
4 Speed

10

9

Cover - Yellow
Springs - 6 Green
3 Bronze w/White Stripe
Pressure Plate - 2 Green

10

12

Disc - Blue
Springs- 6 Pink (Large)
6 Orange (Small)

Mustang/Cougar

351 CJ

4 Speed

11

9

Cover - Purple
Springs - Red
Pressure Plate - 1 Yellow
1 White

11

12

D i s c - 2 Pink
Springs - 6 Purple
6 Dk. Green

Torino/Montego

250

3 Speed

10

9

Cover - Yellow
Springs - 6 Green
3 Bronze w/White Stripe
Pressure Plate - 2 Green

10

10

Disc - Aluminum
Springs - 6 Orange
(Large)
4 Orange (Small)

Torino/Montego

302

3 Speed

10

9

Cover - Yellow
Springs-6 Green
3 Bronze w/White Stripe
Pressure Plate - 2 Green

10

12

Disc - Orange
Springs-6 Orange (Small)
6 Pink (Large)

Torino/Montego

351

4 Speed

11

9

Cover - Purple

11

12

Disc - 2 Pink
Springs - 6 Purple
6 Dk. Green

11

9

Springs - Red
Pressure Plate - 1 Yellow
1 White
Torino/Montego

302 Police

3 Speed

11

9

Cover - Yellow
Springs - 9 Silver
Pressure Plate - 2 Blue

D i s c - Yellow
Springs- 6 Pink (Large)
6 Orange (Small)
CC1026-D

CLUTCH

16-02-04

16-02-04

TORQUE SPECIFICATIONS - CLUTCH
Ft-Lb
B o l t - Flywheel Housing to Engine
Bolt - Pressure Plate to Flywheel

38-61
12-20
CC1147-A

TORQUE SPECIFICATIONS - PINTO CLUTCH
Ft-Lb
Bolt or Nut (2) - Flywheel Housing to Engine, Top
Bolt - Flywheel Housing to Engine, Side
Bolt - Pressure Plate to Flywheel

28-38
23-33
12-24
CC1148-A

16-03-01

16-03-01

MECHANICAL CLUTCH LINKAGE

Comet

N/A
N/A

N/A
N/A

N/A
N/A

N/A
N/A

N/A
N/A

N/A
N/A

03-08

Installation

03-07

03-07

03-07

03-07

03-07

03-07

Removal

03-07

03-07

03-07

03-07

03-07

03-07

N/A
N/A

Installation

03-07

03-07

03-07

03-07

03-07

03-07

03-07

03-07

03-07
03-07

03-07

Removal

03-07

N/A
N/A

Free Travel Adjustment

03-01

03-01

03-01

03-01

03-01

03-01

03-02

Installation

03-03

03-03

03-04

03-04

03-07

03-07

03-07

Removal

03-02

03-02

03-04

03-04

03-04

03-04

03-07

Installation

03-03

03-03

03-04

03-04

03-07

03-07

03-07

Removal

03-02

03-02

03-04

03-04

03-04

03-04

03-07

Pinto

Montego

03-07
03-04

Applies to Models as Indicated

Mustang

03-04
03-04

03-07

03-02

03-04
03-04

COMPONENT INDEX

Cougar

Torino

Maverick

PART 16-03 Mechanical Clutch Linkage

ASSIST SPRING
Installation
Removal

03-04
03-02

03-04

03-04

N/A
N/A

CABLE
Installation
Removal

03-08

EQUALIZER BAR

EQUALIZER BAR BUSHING

PEDAL

PEDAL BUSHING

A page number indicates that the item is for the vehicle(s) listed at the head of the column.
N/A indicates that the item is not applicable to the vehicle(s) listed.

ADJUSTMENTS
CLUTCH PEDAL

Adjust the clutch pedal free travel
whenever the clutch does not disengage
properly, or when new clutch parts are
installed. Improper adjustment of the
clutch pedal is one of the most frequent
causes of clutch failure and can be a
c o n t r i b u t i n g factor in some
transmission failures.
FREE TRAVEL (EXCEPT PINTO)

1. Disconnect the clutch retainer
spring from the release lever.
2. Loosen the release lever rod locknut
and adjusting nut (Figs. 2, 3, and 4).

3. Move the clutch release lever
rearward until the release bearing
lightly contacts the clutch pressure
plate release fingers.
4. Slide the rod until it seats in the
release lever pocket.
5. Insert the specified feeler gauge
between the adjusting nut and the
swivel sleeve. Then tighten the
adjusting nut against the gauge
finger tight.
6. Tighten the locknut against the
adjusting nut, being careful not to
disturb the adjustment. Torque the
locknut to specification and remove
the feeler gauge.

7. Install the clutch return spring.
8. Cycle the clutch pedal a minimum of
5 times and recheck free play setting
with feeler gauge. Readjust if
necessary.
9. As a final check, measure the pedal
free travel with the transmission in
neutral and the engine running at
about 3000 rpm. If the pedal free
travel at this speed is not a minimum
of 1/2 inch, readjust the clutch pedal
free travel. Otherwise, the release
fingers may contact the release
bearing continuously, resulting in
premature bearing and clutch
failure. Free travel must be exactly
to specification.

16-03-02

FREE TRAVEL (PINTO)

1. From under the car, loosen the cable
locknuts and adjusting nut at the
flywheel housing boss (Fig. 1).
2. Pull the cable toward the front of the
car until free movement of the
release lever is eliminated.

V.EWY
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MECHANICAL CLUTCH LINKAGE
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3. Holding the cable in this position,
place a 1/4 inch spacer against the
flywheel housing boss (on the engine
side) (Fig. 1). Run the adjusting nut
against the spacer finger tight.
4. Tighten the front locknut against the
adjusting nut, being careful not to

disturb the adjustment. Torque the
locknut to 40-60 ft-lbs.
5. Remove the spacer and tighten the
rear locknut against the flywheel
housing boss.

1/4|NCH

C 2543-C

FIG. 1 Clutch Pedal and Cable Installation—Pinto

REMOVAL AND INSTALLATION
CLUTCH PEDAL, PEDAL ASSIST
SPRING AND/OR BUSHING
MUSTANG, COUGAR

Removal
1. Disconnect the battery ground
cable.
2. Remove the steering column. Refer
to Group 13 of this manual for the
procedure.
3. Remove the two capscrews
attaching the master cylinder or
booster to the dash panel. Then
remove the two capscrews attaching
the pedal support bracket to the
dash panel.
4. Working inside the vehicle,
disconnect the clutch pedal-toequalizer rod at the clutch pedal by
removing the retainer and bushing.
5. Secure the clutch pedal against the
bumper stop with a small C-clamp.

6. Disconnect the stop light switch
wires at the connector.
7. Remove the switch retainer and
slide the stop light switch off the
brake pedal pin just far enough for
the switch outer hole to clear the
pin. Then lower the switch away

from the pin. Remove the master
cylinder push rod, bushing and
nylon washer from the brake pedal
pin.
8. Remove the screw retaining the
pedal support bracket to the top
inner cowl bracket (Fig. 2).
9. Remove the two sheet metal screws
attaching the pedal support bracket
to the dash panel.
10. Remove the two screws attaching
the pedal support bracket to the
upper cowl brace and lower the
pedal support bracket away from the
steering column studs.

11. Remove the pedal support bracket
assembly from the vehicle.
12. Mount the bracket in a vise.
13. Remove the small C-clamp securing
the clutch pedal to the bumper.
Slowly pivot the pedal away from
the bumper until it comes to rest on
the opposite flange on the brake
pedal support bracket.
14. Remove the forward bolt and nut
retaining the assist spring bracket to
the brake pedal support.
15. Using an adjustable wrench, grasp
the assist spring bracket and slowly
pivot the bracket away from the
spring until it can be lifted from its
16. Remove the retainer clip from the
clutch pedal shaft, then remove the
clutch pedal shaft assembly and
bushings from the pedal support
bracket.

OUTER BRACKET
7507

INNER BRACKET
7A572

PEDAL ASSEMBLY
7519

C2494-C

FIG. 2 Clutch Pedal and Linkage Adjustment-Mustang and Cougar
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Installation

13. Check the brake pedal free height
and travel measurements.
14. Connect the battery ground cable.

1. Apply a coating of SAE 10 engine oil
to the bushings. Locate the
bushings, being sure that the locking
tabs are located in their respective
notches in the brake pedal support
zinc bushings prior to the
installation of the clutch pedal.
Install the pedal assembly and
retainer.
2. Install the clutch pedal assist spring
and pivot the assist spring bracket
toward it until the spring is seated
and the bolt hole is lined up.
Position the nut and bolt to the assist
spring bracket and brake pedal
support but do not tighten at this
time. Rotate the pedal back against
the bumper stop, allowing the force
of the assist spring to position the
assist spring bracket in the
downward position. Tighten the
assist spring bracket bolt to the
required torque. Secure the pedal
against the bumper with a small Cclamp.
3. Position the pedal support bracket
assembly to the dash panel and to
the steering column retainer studs.
4. Align the pedal support bracket
holes with the holes in the dash
panel and install the two sheet metal
screws.
5. Install the two capscrews attaching
the pedal support bracket to the
upper cowl bracket.
6. Install the screw attaching the
support bracket to the top inner
cowl bracket (Fig. 2).
7. Install the inner nylon washer,
bushing master cylinder push rod on
the brake pedal pin. Position the
stop light switch so that it straddles
the push rod with the switch slot on
the pedal pin and the switch outer
hole just clearing the pin. Slide the
switch completely onto the pin, and
install the outer nylon washer.
Secure with the self-locking pin.
8. Connect the stop light switch wires
to the connector and install the wires
to the retaining clip.
9. Connect the clutch pedalto-equalizer rod to the clutch pedal
assembly with the bushing and
retainer and remove the C-clamp
from the bracket.
10. Working from the engine side of the
dash panel, install the two capscrews
attaching the pedal support bracket
to the dash panel. Then install the
two screws attaching the master
cylinder to the dash panel.
11. Install the steering column. Refer to
Group 13 of this manual for the
procedure.
12. Adjust the clutch pedal free travel.

MONTEGO AND TORINO

Removal
1. Disconnect the battery ground
cable.
2. Remove the steering column. Refer
to Part 13-03 for instructions.
3. Standard brake system-remove the
two nuts holding the master cylinder
to the dash panel and two bolts
located just below the master
cylinder holding the brake pedal
support bracket to the dash panel.
4. Power brake system-inside the
vehicle, remove the four nuts that
hold the booster assembly to the
dash panel.
5. Working inside the vehicle,
disconnect the clutch pedal by
removing the retainer (Fig. 3).
6. Secure the clutch pedal against the
bumper stop with a small C-clamp.
7. Disconnect the stop light switch
wires at the connector.
8. Remove the switch retainer and
slide the stop light switch off the
brake pedal pin just far enough for
the switch outer hole to clear the
pin, then lower the switch away
from the pin. Remove the master
cylinder push rod, bushing and
nylon washer from the brake pedal
pin.
9. Remove the remaining two screws
holding the pedal support to the
dash panel (standard brake system
only).
10. Remove the screw attaching the
pedal support bracket to the top
inner cowl bracket.
11. Remove the four screws attaching
the pedal support bracket to the
upper cowl Y-brace.
12. Slide the brake pedal support
bracket down and remove the
bracket from the vehicle.
13. Mount the bracket in a vise and
remove the small C-clamp securing
the clutch pedal to the bumper.
Slowly pivot the pedal away from
the bumper until the assist spring
can be lifted from its seat.
14. Remove the retainer clip from the
clutch and brake pedal shaft, then
remove the clutch pedal and shaft
assembly, brake pedal assembly, and
bushings from the pedal support
bracket.
Installation
1. Apply a coating of SAE 10 engine oil
to the bushings and locate all
bushings in their proper places on
the brake and clutch pedal
assemblies. Be sure the locking tabs
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on the plastic bushings snap into
place.
2. Position the brake pedal to the pedal
support bracket. Install the clutch
and brake pedal shaft through the
pedal support and brake pedal
assembly. Install the retainer.
3. Install the clutch pedal assist spring
and pivot the pedal against its
bumper stop. Secure the pedal
against the bumper with a small Cclamp.
4. Position the pedal support bracket
assembly to the dash panel and
instrument panel Y-bracket.
5. Install the two upper screws in the
brake pedal support bracket,
attaching the bracket to the spacer
at the dash panel.
6. Install the screw attaching the
support bracket to the top inner
cowl bracket and four screws
attaching the support bracket to the
upper cowl Y-bracket.
7. Install the inner nylon washer,
bushing and master cylinder push
rod on the brake pedal pin. Position
the stop light switch so that it
straddles the push rod with the
switch slot on the pedal pin and the
switch outer hole just clearing the
pin. Slide the switch completely onto
the pin and install the outer nylon
washer. Secure with self-locking pin.
8. Connect the stop light switch wires
to the connector and install the wires
to the retaining clip.
9. Connect the clutch pedalto-equalizer rod to the clutch pedal
assembly with the bushing and
retainer. Remove the C-clamp from
the bracket.
10. Working from the engine side of the
dash panel (on standard brake
system), install the two capscrews
attaching the pedal support bracket
to the dash panel. Install the two
nuts attaching the master cylinder to
the dash panel and torque to
specifications.
11. Install the steering column.
12. Adjust the clutch pedal free travel.
13. Check the brake pedal free height
and travel measurements (Part 1201).
14. Connect the battery ground cable.
COMET AND MAVERICK
Removal
1. Remove the retaining clip (Fig. 4)
that secures the equalizer rod to the
clutch pedal. Disconnect the rod
from the pedal.
2. Remove the lower bolt retaining the
assist spring bracket to the pedal
support. Then, loosen the upper
bracket retaining bolt

BRAKE PEDAL SUPPORT BRACKET

UPPER EXTENSION BRACKET

DASH PANEL REF.

7530

MASTER CYLINDER
2140

7B543 ASSEMBLY

15-20 F T - L B

SPRING 7A362

FIG. 3 Clutch Pedal and Linkage Adjustment — Montego and Torino

C 2578-B

SPRING-7A600

CLUTCH PEDAL -7519

C2495-B

FIG. 4 Clutch Pedal and Linkage Adjustment—Comet and Maverick
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(approximately 4 turns) and
disconnect the spring from the
clutch pedal and bracket.
3. Disconnect the brake pedal push rod
from the brake pedal.
4. Remove the bolt that secures the left
air vent control cable bracket to the
instrument panel. Position the
control cable to one side.
5. Remove the retaining clip and flat
washer from the clutch pedal shaft.
Then, remove the shaft, bushing,
clutch pedal and brake pedal from
the support.
6. Remove the bushings from the pedal
shaft, and transfer the pedal pad.
Installation
1. Lubricate the clutch pedal shaft
bushings and position them on the
shaft. Then, position the brake pedal
and clutch pedal in the pedal
support.
2. Install the flat washer and retaining
clip on the pedal shaft.
3. Position the assist spring to the
pedal and bracket. Pry the bracket
forward and install the lower bolt.
Torque the bolts to specifications.
4. Position the master cylinder push
rod, bushing, and washers on the
brake pedal and secure with a
retaining clip.
5. Connect the equalizer rod to the
clutch pedal and secure it in place
with a retaining clip.
6. Position the air vent control cable
bracket to the instrument panel and
secure with the attaching bolt.
7. Adjust the clutch pedal free travel.
PINTO

Removal
1. Disconnect the negative battery
cable.
2. Remove the clutch pedal pivot pin
retainer clip located on the right side
of the upper support bracket (Fig.
1).
3. Remove the hairpin clip holding the
clutch cable clevis to the clutch
pedal and remove the clevis pin.
4. Twist the clutch cable clevis free of
the clutch pedal while working the
pedal out of the upper support
bracket.
5. Remove the clutch pedal and
bushings.
Installation
1. Lubricate and install the bushings.
2. Position the clutch cable clevis to
the clutch pedal and start the pivot
pin into the upper support bracket.
3. Install the clevis pin as the clutch
pedal pivot is being seated.
4. Install the retaining clips on the
clevis pin and pivot pin.
5. Connect the battery cable.
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CLUTCH ASSIST SPRING
REMOVAL AND INSTALLATION
(MAVERICK AND COMET)

1. Remove the cotter pin from the
clutch rod at the clutch pedal lever
assembly inside the passenger
compartment.
2. Grasp the clutch pedal lever firmly
to prevent slipping and remove the
clutch rod from the lever. Allow the
clutch pedal lever to rest on the floor
panel.
3. Remove the forward bolt securing
the assist spring bracket to the brake
pedal bracket and loosen the rear
bolt two or three turns. Do not
remove the rear bolt.
4. Grasp the assist spring bracket with
pliers and rotate upward until the
spring can be separated from the
bracket.
5. Position the assist spring in the
clutch pedal spring bracket and the
assist spring bracket. Rotate the
spring bracket downward until the
forward bolt holes in the assist
spring bracket line up with the holes
in the brake pedal bracket (Fig. 4).
6. Install the forward bolt retaining the
assist spring bracket to the brake
pedal bracket and torque the
f o r w a r d and rear b o l t s to
specification.
7. Install the clutch rod to the clutch
pedal lever and insert the outer pin.
EQUALIZER BAR AND/OR
BUSHING
MUSTANG, COUGAR, MAVERICK
AND COMET (EXCEPT MAVERICK
AND COMET WITH V-8 ENGINE)

Removal
1. Disconnect the clutch pedal
equalizer rod at the equalizer bar
and disconnect the clutch retracting
spring (Figs. 2 and 4).
2. Raise the vehicle and disconnect the
release lever, return spring at the
lever.
3. Remove the equalizer bar outer
bracket and bushing assembly.
4. Remove the release rod from the
equalizer bar, and then remove the
equalizer bar. Remove the bushing
and washers from the inner
mounting stud.
Installation
1. Lubricate both ends of the equalizer
bar tubes with lithium base grease.
2. Position the equalizer bar, washers,
inner bushing, and retainer on the
inner stud.
3. After positioning the outer bushing,
install the outer bracket (with the
equalizer bar in place).

4. Connect the release rod and the
release lever return spring.
5. Lower the vehicle. Connect the
clutch pedal equalizer rod to the
equalizer bar and secure with the
retaining pin.
6. Adjust the clutch pedal free travel as
required.
COMET AND MAVERICK—
8- CYLINDER

Removal
1. Disconnect the clutch pedal
equalizer rod at the equalizer bar
and disconnect the clutch retracting
spring.
2. Raise the vehicle and disconnect the
release lever and the return spring at
the lever (Fig. 4).
3. Remove the bolt at the center of the
equalizer bar to separate the
two-piece equalizer bar. Remove the
outboard section of the bar.
4. Remove the wire clip to allow
removal of the inboard section of the
bar and bushing from the inner
pivot.
Installation
1. Install the clutch release rod, return
spring and retaining spring.
2. Connect the clutch pedal rod to the
equalizer bar.
3. Adjust the clutch pedal free travel.
MONTEGO AND TORINO

Removal
1. Raise the vehicle and disconnect the
clutch pedal-to-equalizer rod at the
equalizer (Fig. 3).
2. Disconnect the retaining spring at
the release lever. Separate the release
lever rod from the release lever.
3. Remove the two bolts attaching the
equalizer bar engine bracket
(7A572) to the flywheel housing.
Remove the bracket and pivot ball
from the equalizer bar.
4. Remove the wire clip to replace the
outer bushing and the snap ring
from the inner pivot to replace the
inner bushing.
Installation
1. Position the bushing on the inner
and outer pivots, and lubricate the
bushing with lithium base grease.
Position and secure the flat washer
and felt washer with the snap ring.
2. Lubricate the bore of the equalizer
bar with lithium base grease.
Position the equalizer bar on the
inner pivot/bracket assembly and
bolt the bracket to the flywheel
housing. Torque the attaching bolts
to specifications.
3. Install the clutch release rod, return
spring and retaining spring.
4. Connect the clutch pedal rod to the
equalizer bar.
5. Adjust the clutch pedal free travel.
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CLUTCH CABLE (PINTO)
Removal
1. Remove the hairpin clip and clevis
pin holding the cable to the clutch
pedal.
2. Remove clevis from swaged ball on
upper end of cable.
3. Depress the tangs holding the cable
retainer to the dash panel and push
the cable through the dash.
4. Remove the clip and sheet metal
screw holding the cable to the fender
apron.
5. Working under the car, loosen the
clutch cable locknut and adjusting
nut to allow the cable to move

MECHANICAL CLUTCH LINKAGE

rearward. Remove the rear locknut
(Fig. 1).
6. Remove the rubber boot on the
release lever far enough to expose
the cable. Depress the retracting
spring slightly and slip the internal
end of the cable out of the release
lever.
7. Pull the entire cable toward the front
of the car until it clears the hole in
the flywheel housing boss. Remove
the cable from the vehicle, along
with the rear locknut and retracting
spring.
Installation
1. Insert the clutch cable through the
dash panel until the tangs of the

16-03-08

cable retainer lock into the dash.
2. Install clevis onto swaged ball on
end of cable.
3. Install the clevis and the clevis pin to
the clutch pedal assembly.
4. From under the car, insert the cable
into the hole in the flywheel housing
boss. Position the rear locknut and
retracting spring and attach the
internal cable end to the release
lever.
5. Install the clip and sheet metal screw
securing the cable to the fender
apron.
6. Adjust the clutch pedal free travel
(see Adjustments.)
7. Re-position the rubber boot

SPECIFICATIONS
CLUTCH - ADJUSTMENTS (INCHES)
Release Lever Rod Adjusting Nut to Swivel Sleeve
Torino, Montego, Mustang, and Cougar . . .

0/94

Comet and Maverick

0/36

Pinto
Clutch Pedal Free Travel (Engine Running)

0.;!50
7/8"-1-1'8"
CC1027-C
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PART 16-10 General Manual
Transmission Service
Applies to all cars except Lincoln, Ford, Meteor, Mercury or Thunderbird

10-01

DESCRIPTION
LUBRICATION
REAR BUSHING AND SEAL
Installation
Removal
REAR SEAL
Installation
Removal

10-02
10-02
10-02

DATE: 08/72
GVWR 5892
GAWR: FRONT 2964 REAR 2928
THIS VEHICLE CONFORMS TO
ALL APPLICABLE FEDERAL MOTOR
VEHICLE SAFETY STANDARDS IN
EFFECT ON THE DATE OF
MANUFACTURE SHOWN ABOVE

10-04

SPECIAL SERVICE TOOLS
TRANSMISSION
Ball Bearing Inspection
Cleaning
Inspection

10-03
10-02
10-02

CODE

TRANSMISSION

I

THREE-SPEED

5

FOUR-SPEED

PASSENGER

VEH.IDENT.NO.
BODY I COLOR | TRIM

Page

10-02
10-02

MFD. BY FORD MOTOR CO. IN U.S.A.

3A30H100001

COMPONENT INDEX

Page

COMPONENT INDEX

TYPE
TRANS. AXLE | DSO

C2134-D

FIG. 1 Transmission Identification

DESCRIPTION
TRANSMISSION
Certain manual transmissions are
equipped with a Transmission
Regulated Spark Switch which signals
the distributor spark advance control
unit when the transmission is in high
gear. This switch is threaded into the

transmission case and is activated by the
movement of the a p p r o p r i a t e
transmission shift rail. It may be used on
three and four speed transmissions,
including the four speed Pinto.
A typical installation is shown in
Figured Part 16-11.
All manual transmissions are also

equipped with a sensing switch which is
part of the seat belt warning curcuit.
This switch is threaded into the case on
Pinto transmissions and retained in
place with a clamp on the other car
installations.
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REMOVAL AND INSTALLATION
SUB-ASSEMBLIES
-REAR OIL SEAL

-Tool-T61L-7657-A

REAR SEAL

Removal
1. Remove the drive shaft.
2. Remove the seal from the extension
housing with the tool shown in Fig.
2 or 6.
Installation
1. Install the new seal in the extension
housing with the tool shown in Fig.
3 or 7.
2. Install the drive shaft.
REAR BUSHING AND SEAL

Removal
1. Remove the drive shaft from the
vehicle.
2. Insert the proper tool as shown in
Fig. 4 into the extension housing
until it grips on the front side of the
bushing.
3. Turn the screw clockwise until the
seal and the bushing are free of the
housing.
Installation
1. Drive a new bushing into the
extension housing with the proper
tool as shown in Fig. 5.

EXTENSION HOUSING

C 1830.A

FIG. 3 Installing Extension Housing
Seal

EXTENSION HOUSING
Tool—T57P 7697-B
or 7657-G

BUSHING

C 1832-A

FIG. 5 Installing Extension Housing
Bushing

EXTENSION HOUSING

SEAL
Tool T77P-7657-A

C1O28-D

FIG. 4 Removing Extension Housing
Bushing and Seal

FIG. 6 Removing Extension Housing
Seal—Pinto

2. Install a new seal in the housing as
shown in Fig. 3 or 7.
3. Install the drive shaft.

SEAL

FROM SEAL)

C2564-A

Tool- 1175-AR

FIG. 7 Installing Extension Housing
Seal—Pinto

Tool-T50T-100-A
D1927-A

FIG. 2 Removing Extension Housing Seal

CLEANING AND INSPECTION
TRANSMISSION
CLEANING

1. Wash all parts, except the ball
bearings and seals in a suitable
cleaning solvent. Brush or scrape all
foreign matter from the parts. Be
careful not to damage any parts with
the scraper. Do not clean, wash or
soak transmission seals in cleaning

solvents. Dry all parts with
compressed air.
2. Rotate the ball bearings in a cleaning
solvent until all lubricant is
removed. Hold the bearing assembly
to prevent it from rotating and dry it
with compressed air.
3. Lubricate the bearings with
approved transmission lubricant and
wrap them in a clean, lint-free cloth
or paper until ready for use.

4. Clean the magnet in the bottom of
the case with kerosene or mineral
spirits.
INSPECTION—GENERAL

1. Inspect the transmission case for
cracks, worn or damaged bearings,
bores, damaged threads or any other
damage that could affect the
operation of the transmission.

16-10-03
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2. Inspect the front face of the case for
small nicks or burrs that could cause
misalignment of the transmission
with the flywheel housing. Remove
all small nicks or burrs with a fine
stone.
3. Replace any cover that is bent or
distorted. Make sure that the vent
hole in the cover is open.
4. Check the condition of the shift
levers, forks, shift rails and the lever
and shafts.
5. Inspect the ball bearings per
instructions under Ball Bearing
Inspection, below.
6. Replace roller bearings that are
broken, worn or rough.
7. Replace the countershaft (cluster)
gear if the teeth are chipped, broken
or worn. Replace the countershaft if
it is bent, scored or worn.
8. Replace the reverse idler gear or
sliding gear if the teeth are chipped,
worn or broken. Replace the idler
gear shaft if bent, worn or scored.
9. Replace the input shaft and gear if
the splines are damaged or if the
teeth are chipped, worn or broken. If
the roller bearing surface in the bore
of the gear is worn or rough, or if the
cone surface is damaged, replace the
gear and the gear rollers.
10. Replace all other gears that are
chipped, broken or worn.
11. Check the synchronizer sleeves for
free movement on their hubs. Make
sure that the alignment marks (if
present) are properly indexed.
12. Inspect the synchronizer blocking
rings for widened index slots,
rounded clutch teeth and smooth
internal surfaces (must have
machined grooves). With the
blocker ring on the cone, the

distance between the face of the
blocker ring and the clutch teeth on
the gear must not be less than 0.020
inches.
13. Replace the speedometer drive gear
if the teeth are stripped or damaged.
Make certain to install the correct
size replacement gear.
14. Replace the output shaft if there is
any evidence of wear or if any of the
splines are damaged.
15. Inspect the bushing and the seal in
the extension housing. Replace them
if they are worn or damaged. The
bushing and/or seal should be
replaced after the extension housing
h a s b e e n i n s t a l l e d on t h e
transmission.
16. Replace the seal in the input shaft
bearing retainer.
17. Replace the seals on the cam and
shafts.
BALL BEARING INSPECTION
Bearing Raceways
1. Inner Ring Raceway—While
holding the outer ring stationary,
rotate the innerringat least three (3)
revolutions. Examine the raceway of
the inner ring for pits or spalling. If
pits or spalling are similar to Figure
8, the bearing assembly needs to be
replaced. Light particle indentation
is acceptable (Figure 8).
2. Outer Ring Raceway—While
holding the inner ring stationary,
rotate the outerringat least three (3)
revolutions. Examine the raceway of
the outer ring from the same side as
the raceway of the inner ring. If the
raceway is spalled or pitted, similar
to that shown in Figure 8, the
bearing assembly needs to be
replaced. Light particle indentation
similar to Figure 8 is acceptable.
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Bearing external Surfaces
The bearing must be replaced if
damage in any of the following areas is
found:
1. Radial cracks on front and rear faces
of the outer or inner rings.
2. Cracks on outside diameter or outer
ring (particularly around snap ring
groove).
3. Deformation or cracks in ball cage
(particularly around rivets).
Spin Test
1. Lubricate the bearing raceways with
a slight amount of clean oil. Turn
the bearing back and forth slowly
until the raceways and balls are
coated with oil.
2. Hold the bearing by the inner ring in
a vertical position. Vertical
movement between the inner and
outer rings is acceptable. Spin the
outer ring several times by hand (do
not use an air hose). If roughness or
vibration is noticeable or the outer
ring stops abruptly, the bearing
should be cleaned again and
lubricated. Roughness in a bearing is
usually caused by foreign particles in
the bearing, which come from inside
the transmission case. If the bearing
is still rough after cleaning and
relubricating three (3) times, it must
be replaced.
3. Hold the bearing by the inner ring in
a horizontal position with the snap
ring groove up. Spin the outer ring
several times by hand (do not use an
air hose). If the bearing is still rough
after cleaning and relubricating
three (3) times (if not done in Step
2), it must be replaced. If the bearing
passes the visual inspection and spin
tests, it should be reinstalled in the
transmission.
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HEAVILY SPALLED INNER RACE.
UNACCEPTABLE.

16-10-04

LIGHTLY SPALLED INNER RACE
UNACCEPTABLE.

HEAVY PARTICLE INDENTATION AND
LIGHT SPALLING. UNACCEPTABLE

LIGHT PARTICLE INDENTATION
ACCEPTABLE

FIG. 8 Inspecting Ball Bearings

SPECIAL SERVICE TOOLS
SPECIAL SERVICE TOOLS
Tool Number

Description

T50T-100A

Impact Hammer - Long

Tool Number
T61L-7657-A

Description
Transmission Extension Housing Oil Seal Replacer

T59L-100B

Impact Hammer -Short

T57P-7697-B

Extension Housing Bushing Replacer

Tool 1175AB

Grease Seal Remover

T57P-7657-G

Extension Housing Bushing Replacer
CC2135-B

SPECIAL SERVICE TOOLS (PINTO)
Tool Number

Description

Tool Number

Description

T70P-7149

Extension Housing Bushing Remover (AE Transmission Only)

T71P-7657-A

Extension Housing Seal Remover (AE and BB Models)

T60K-7697-A

Extension Housing Bushing Remover (BB Transmission Only)

T70P-7095

Extension Housing Bushing and Seal Installer (AE and BB Moculs)
CC1088-B
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PART 16-11 Three-Speed Transmission
Applies to Torino, Montego, Mustang, Maverick and Comet

COMPONENT INDEX

COMPONENT INDEX

Page

SHIFT LEVERS

COUNTERSHAFT GEAR BEARINGS

11-13

Removal and Installation

Removal and Installation

11-01

DESCRIPTION

Removal and Installation

11-05

Removal and Installation

11-12

SHIFT LEVER SEALS

GEAR SHIFT LEVER

11-12

SHIFT LINKAGE GROMMET (COLUMN
MOUNTED)

GEARSHIFT LEVER CONTROL

Removal and Installation

ASSEMBLY-FLOOR MOUNTED

11-05
11-05

Disassembly and Assembly
Removal and Installation

SPECIFICATIONS
Disassembly and Assembly

11-03
11-03

Adjustment-Column Mounted
Adjustment-Floor Mounted

Cleaning and Inspection (See Part 16-01).
Description

11-12

Disassembly and Assembly
Removal and Installation

LOCK ROD

11-03
11-07

..

Removal and Installation

11-12

TRANSMISSION COMPLETE

INPUT SHAFT BEARING
Removal and Installation

11-05
11-14

SYNCHRONIZERS

GEAR SHIFT LINKAGE

Adjustment

Page

11-01
11-08
11-05

T R S SWITCH
Removal and Installation

11-10

DESCRIPTION
TRANSMISSION

A transmission service identification
tag is located on the right side of the case
at the front (Fig. 1). Thefirstline on the
tag will show the transmission model
and service identification code when
required. The second line will show the
transmission serial number.
Additionally, a vehicle serial number is
stamped on the top side of the flange on
the case for further identification.
This transmission (Fig. 2) is of the
fully synchronized type, with all gears
except the reverse gear and sleeve being
in constant mesh. All forward-speed
changes are accomplished with
synchronizer sleeves.
The forward-speed gears are helicalcut and are in constant mesh. Gears

MODEL

FIG.

SERVICE IDENTIFICATION CODE

RAN

BZ

2A

12345

/
BUILD CODE:

SUFFIX

YEAR

\
MONTH

11

\
SERIAL NUMBER

C2089-C

1 Transmission Identification Tag

used in the reverse gear train are spurcut and are not synchronized.
On floor-shift models, an additional

control rod is provided for locking the
transmission in reverse through the
steering column (Fig. 2).
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7C404
7213

7C305 LEVER ASSY.

ALIGNMENT
MARK & PIN

VEHICLE
IDENTIFICATION
NUMBER HERE
379818
2 REQD.
96-144 IN-LB
379999
TORQUE
2 REQD.
377693
3 REQD.

7400
ASSY.
7E138REF.
SECURE
BACK-UF
SWITCH
WITH 56320
383098
2 RiEQD.
10-2C FT-LB
TORQUE

7E046
56318
2 REQD.

ENGAGE FIATS
OF STUD I N SLOT OF
ROD BEFORE APPLYING
TORQUE

ENGAGE FLATS OF
STUD I N SLOT OF
ROD BEFORE
APPLYING TORQUE
7E330

356297
2 REQD.
TYPICAL 2 PLACES

SEAT BELT SENSOR
SWITCH 7E449

383098
10-20 FT-LB
TORQUE

LINKAGE ADJUSTMENT PROCEDURE

T.R.S. SWITCH
9E740
15-20 FT-LB

1. ATTACH SHIFT RODS TO TRANSMISSION LEVERS.
2.

ROTATE THE OUTPUT SHAFT TO DETERMINE THAT
TRANSMISSION IS I N NEUTRAL.

3. INSERT THE ALIGNMENT PIN THROUGH THE HOLE
I N THE BOOT A N D INTO THE SHIFT CONTROL ASSY.
ALIGNMENT HOLE.
4. ATTACH THE SLOTTED END OF THE SHIFT RODS OVER
THE FLATS OF THE STUDS O N THE SHIFT CONTROL
ASSY. INSTALL LOCK NUTS TO 10-20 I N-LB TORQUE.
5.

REMOVE THE ALIGNMENT PIN.

LOCK ROD ADJUSTMENT PROCEDURE
AFTER LINKAGE ADJUSTMENT, POSITION THE HAND
SHIFT LEVER I N NEUTRAL. INSTALL COLUMN ALIGNMENT
PIN. COLUMN CASTING MUST NOT ROTATE WITH THE
PIN INSERTED. TIGHTEN ADJUSTMENT NUT TO SPECIFIED
TORQUE A N D REMOVE ALIGNMENT PIN.

C2491-C

FIG. 2 Three-Speed Floor Shift Linkage
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DIAGNOSIS
TRANSMISSION

Diagnosis of transmission troubles is
covered in the Diagnosis Manual.

ADJUSTMENTS
GEAR SHIFT LINKAGE—COLUMN
MOUNTED

MONTEGO AND TORINO

Refer to instructions given in Fig. 4.

COMET AND MAVERICK

1. Place the gear shift lever in the
neutral position.
2. Loosen the two gear shift rod
adjustment nuts.
3. Check that the shift levers on the
transmission are in neutral position.
4. Insert a 3/16 inch diameter
alignment tool through the first and
reverse gear shift lever, the second
and third gear shift lever and both
holes in the lower casting (Fig. 3).
(An alignment tool can be made
from 3/16 inch drill rod bent to an
L shape. The extensions should be 1
inch and 2 inches from the elbow.
The short end of the tool should be
inserted into the alignment holes).
5. Tighten the two gear shift rod
adjustment nuts.
6. Remove the alignment tool from the
levers.
7. Start the engine and shift the
selector lever to each position to
make sure it operates freely.

GEAR SHIFT LINKAGE—FLOOR
MOUNTED

Refer to the adjustment instructions
given in Figure 2.

LOCK ROD

7326

7353

C2576-A

FIG. 3 Gear Shift Linkage
Adjustment—Comet and
Maverick

Adjustment can be correctly
made only when the shift control alignment is right.
1. Position the hand shift lever in
neutral.
2. Align the hole in the steering
column socket casting with the
column alignment mark and insert a
.180 diameter (No. 15) drill (rod).
The column casting must not rotate
with the drill (rod) in position (Fig.
2).
3. Tighten the adjustment nut to
specified torque.
4. Check for proper operation.

STEERING COLUMN

LOCATOR HOLES
LOWER ENDOF
STEERING COLUMN

0.25 DIA. PIN
RETAINER

COVER (7K444)

CLAMP NUT " A '
12-18 LB. FT.

7328 1ST AND REVERSE ROD
7326 2ND AND 3RD
7K423

TYPICAL GEAR SHIFT TUBE AND SHAFT ASSEMBLY

SHIFT LINKAGE ADJUSTMENT
1. LOOSEN CLAMP NUT " A " AND SHIFT ROD ADJUSTING NUTS " B " .
2. REMOVE COVERS 7K444 AND 7E405. INSERT 0.25 DIA. ROD IN HOLE AS SHOWN.
3. SET GEAR SHIFT LEVER IN NEUTRAL IN 2-3 SHIFT PLANE. TORQUE
CLAMP NUT " A " .
4. SET TRANSMISSION LEVERS IN NEUTRAL AND INSERT SECOND 0.25 DIA.
ROD IN LOCATOR HOLES IN LOWER END OF STEERING COLUMN AS SHOWN.
5. TORQUE SHIFT ROD ADJUSTING NUTS USING CARE TO PREVENT MOTION
BETWEEN THE RODS AND THE STUDS ON THE TRANSMISSION LEVERS.
6. REMOVE THE ALIGNMENT PINS AND INSTALL COVERS.
7. CHECK LEVER OPERATION TO ASSURE SMOOTH CROSSOVER, ETC.

TYPICAL INSTALLATION COLUMN SHIFT LINKAGE

SHIFT RODS (7328-7326)
SHIFT ROD ADJUSTMENT SLOT

FIG. 4 Gear Shift Linkage Adjustment—Montego and Torino

C 2572-A
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REMOVAL AND INSTALLATION
COLUMN-MOUNTED SHIFT
CONTROL
SHIFT TUBE

2.

For instructions on removal and
installation of steering shaft housing
gear shift tube, refer to Part 13-03 or
Part 13-04, depending on car line.

3.

GEAR SHIFT LINKAGE—MONTEGO
AND TORINO

Removal
1. Working from inside the passenger
compartment, loosen the clamp nut
and bolt (A) holding the gear shift
tube and shaft (Fig. 5). Remove the
upper and lower clamps.
2. Remove two nuts holding the gear
shift arm extension bracket to the
steering column shift tube (7E409).
3. Remove two nuts holding the gear
shift tube assembly to the brake
pedal support bracket.
4. Remove the gear shift tube
assembly.
5. Working inside the engine
c o m p a r t m e n t , loosen the
transmission shift rods at the
transmission and remove the rods
from the shift levers (7302 and
7303).
6. Remove the plastic cover over the
gear shift lever assembly (7K444).
7. Remove the three nuts holding the
gear shift shaft and retainer
assembly (7K423) to the dash panel.
Remove the assembly from the
vehicle.
8. On the bench, open the tabs holding
the lower bracket (7K255) to the
bearing retainer bracket and
separate the assembly.
9. Remove the nylon end cap over the
gear shift shaft. Remove the wave
washer, nylon bushing and shift
lever (7303), cover and sleeve, dowel
pin, shift lever (7302), and second
nylon bushing from the gear shift
shaft. Removal of the sleeve (7336)
from the shift lever will require
removal of the grease plug fitting.
10. Remove the lower bracket, bearing
retainer, and nylon bearing.
Installation
1. Bench assemble the bearing, bearing
retainer, bearing lower bracket
(7K423), nylon bushings, shift
levers, sleeve assembly, wave
washer, and nylon end cap. Install
the grease plug fitting. Lock the tabs
joining the lower bracket and
bearing retainer. During this

4.
5.

6.

7.

8.

assembly, lightly lube all parts with
ESB-M1C119-A lubricant or
equivalent.
Assemble the gear shift shaft and
lower bearing bracket assembly
(7K423) to the studs on the
reinforcement assembly. Install
retaining nuts but do not tighten.
Assemble bracket (7317) and
(7E4O9) to the shift tube assembly
(7212). Lubricate guide and
grommet with ESB-M1C119-A or
equivalent.
Slide the gear shift tube (7212) over
the shaft (7K423 assembly).
Torque the retaining nuts on the
gear shift shaft and retainer
assembly (7K423) to specifications
given in Fig. 5.
Secure two retaining nuts holding
bracket (7317) to the brake support
bracket and two nuts holding
bracket (7E409) to the steering
column shift tube studs. Torque the
nuts to specifications given on Fig. 5.
Assemble clamps (7E399) and
(7E400) over the shaft and shift tube
assembly. Install nut (A in Fig. 6)
and torque to specification shown in
the illustration.
Working inside the engine
compartment, install a new
grommet in each shift lever
according to instructions given in
this Section. Assemble the gear shift
rods to the shift levers and torque to
specifications.
Adjust the shift linkage per
instructions in Section 3, Figure 5.

COLUMN-MOUNTED SHIFT LINKAGE
GROMMET

Removal

The column-mounted shift lever
assembly i n c o r p o r a t e s an oil
impregnated plastic grommet in the end
of each lever arm. A special tool T67P7341-A is required to install the
grommet in the shift lever, and to install
the shift linkage rod into the grommet.
Remove and install the grommet as
follows:
1. Place the lower jaw of the tool
between the shift lever and the shift
rod. Position the stop pin against the
end of the shift rod (Fig. 6) and force
the rod out of the grommet. Remove
the grommet from the shift lever by
cutting off the large shoulder with a
sharp knife. The grommet must be
removed from the shift lever and a
new one installed each time the rod
is disconnected.

Installation
1. Before installing a new grommet,
adjust the stop pin as necessary to
properly install the grommet and
coat the outside of the grommet with
lubricant. Then, place the grommet
on the stop pin and force it into the
shift lever hole. Turn the grommet
several times to be sure it is properly
seated.
2. Readjust the stop pin to a length
which is sufficient to install the shift
rod into the grommet (Fig. 6). If the
pin height is not adjusted, the shift
rod may be pushed too far through
the grommet, causing damage to the
grommet retaining lip.
3. With the pin height properly
adjusted, position the shift rod on
the tool and force the rod into the
grommet until the groove in the rod
seats on the inner retaining lip of the
grommet.
GEAR SHIFT LEVER AND
CONTROL ASSEMBLY—FLOORMOUNTED
REMOVAL

1. Remove the four screws attaching
the lower boot to the floor pan.
2. Remove the two bolts attaching the
gear shift lever to the control
assembly.
3. Remove the two piece locknuts that
connect the shift rods to the control
assembly.
4. Remove the three bolts retaining the
shift control assembly to the
extension housing. Allow the backup light switch to hang free.
5. Lower the control assembly from
the vehicle and remove the boot.
6. Remove the nut from the selector
lever shaft and remove the shaft
from the assembly. Then, lift the
selector arm and selector levers out
of the support bracket. Do not lose
the detent spring located between
the first-reverse selector lever and
the selector arm (Fig. 7).
INSTALLATION

1. Lubricate all mating surfaces with
lithium grease before assembly.
2. Position the detent spring between
the first-reverse selector lever and
the selector arm. Be sure the wide
base of the spring rests against the
selector lever. Position the secondthird selector lever against the
selector arm and insert the entire
assembly into the support bracket.

PLATE (7E417)
7212 SHIFT TUBE
SHIFT TUBE 7302
PART OF 7200
COLUMN

CLIP 377689-S2
BRAKE PEDAL
SUPPORT BRACKET

7200 STEERING
COLUMN

7328 ROD
20-30 LB. FT.
REINFORCEMENT
7E403

BRACKET 7317

DASH PANEL
BEARING
SHIFT TUBE (7212)

T

7K423 GEARSHIFT SHAFT AND RETAINER

SHAFT ASSEMBLY (7K423)

12-18 LB. FT.
SHIFT LEVER ATTACHMENT

COVER 7K444
7E409 EXTENSION BRACKET
TYPICAL GEAR SHIFT TUBE AND SHAFT ASSEMBLY

PART OF TRANSMISSION ASSEMBLY

SHIFT ROD 7326 OR 7328

10-20 LB. FT.

CAP (7E401)

GREASE PLUG
SLEEVE (7336)
SHIFT LEVER (7303)
SHIFT LEVERS DISASSEMBLED

FIG. 5 Manual Shift Linkage—Torino and Montego

7353

SHIFT ROD ATTACHMENT

C 2571-A
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STOP PIN
GROMMET

Tool - T67P-7341-A

GROMMET

GROMMET INSTALLATION

CONTROL ROD REMOVAL

Too/ - T67P-7341-A

SET STOP PIN SO THAT THE GROMMET
PROPERLY SEATED

AND SHIFT R0D ARE

CONTROL ROD
STOP PIN

C 2090-A

FIG. 6 Removing or Installing Shift Linkage Grommet

3. Install the selector lever shaft
through the support bracket and
selector lever assembly and install
the retaining nut.
4. Slide the control assembly into the
boot and attach the entire assembly
to the extension housing. Do not
lose the spacer located inside the
assembly. Be sure the back-up light
switch is properly installed.
5. Install the two bolts attaching the
gear shift lever to the shift control
assembly.
6. Insert a 1/4 inch diameter alignment
pin in the alignment holes of the
control assembly.
7. Position the shift rods on the
selector levers and install the lock
nuts.
8. Remove the alignment pin.
9. Check the operation of the shift
mechanism for smooth crossover
and adjust as required.

FIRST-REVERSE
SELECTOR LEVER

SELECTOR LEVER
SHAFT

SUPPORT BRACKET

SECOND-THIRD
SELECTOR LEVER

LOCK ROD
REMOVAL

1. Disconnect the rod at transmission
lever.
2. Snap the rod out of the grommet
located in the lever attached to the
steering column shift tube. On
Mustang and Cougar, the retaining
clip must be removed first.
3. Remove the rod.

C 2053-A

FIG. 7 Three-Speed Gear Shift Control Disassembled

INSTALLATION

1. Install the rod in the grommet at the
steering column lever. On Mustang
and Cougar, install the retaining
clip.

2. Secure the rod to the transmission
connection (slotted adjustment end)
loosely to allow movement in slot for
final adjustment (Fig. 2).
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the transmission forward on the
guide pins until the input shaft pilot
enters the bearing or bushing in the
crankshaft. If the transmission front
bearing retainer binds up on the
clutch release bearing hub, work the
release bearing lever until the hub
slides onto the transmission front
bearing retainer. Install the two
transmission-to-flywheel housing
u p p e r m o u n t i n g b o l t s and
lockwashers. Remove the two guide
pins and install the lower mounting
bolts and lockwashers.

TRANSMISSION
REMOVAL

1. Raise the vehicle on a hoist.
Disconnect the T.R.S. switch and
seat belt sensor switch wires (Figs. 1
and 8) at the transmission, if so
equipped.
2. Mark the drive shaft so that it may
be installed in the same relative
position. Disconnect the drive shaft
from the rear U-joint flange.
3. Slide the front of the drive shaft out
of the 'transmission extension
housing and off the output shaft.
Insert tool T61L-7657-A into the
extension housing to prevent the
lubricant from leaking out of the
transmission.
4. R e m o v e t h e c a p s c r e w and
lockwashef that secure the
speedometer cable retainer to the
extension housing. Pull the
speedometer cable out of the
extension housing.
5. On vehicles equipped with a
column-mounted gear shift selector,
remove the shift rods from the shift
levers at the transmission. On
vehicles equipped with a floormounted gear shift selector, remove
the shift selector assembly from the
extension housing.
6. On Torino, Montego, Maverick,
Mustang and Cougar, support the
transmission with a transmission
jack and remove the two nuts
attaching the engine rear support to
the crossmember. Remove the
through-bolts attaching the
crossmember to the frame and
remove the crossmember. Remove
the two bolts attaching the rear
s u p p o r t i n s u l a t o r to the
transmission extension housing and
remove the insulator.
7. Support the transmission with a
transmission jack and remove the
transmission from the flywheel
housing.
8. Move the transmission and jack
rearward until the input shaft is
clear of theflywheelhousing.
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FIG. 8 T.R.S. Switch
Installation—Typical

9. Remove the transmission from the
jack and mount it in a holding
fixture.
Do not depress the clutch pedal
while the transmission is removed.
INSTALLATION

1. Make certain that the machined
surfaces of the transmission case and
theflywheelhousing are free of dirt,
paint, and burrs. Be sure that the
shift rail expansion plug is installed
flushed or below the surface of its
bore.
2. Install a guide pin in each lower
mounting bolt hole.
3. Mount the transmission on the
transmission jack, position it under
the car and start the input shaft
through the release bearing. Align
the splines on the input shaft with
the splines in the clutch disc. Move

4. On Torino, Montego, Maverick,
Mustang and Cougar, mount the
engine rear support on the extension
housing and raise the rear of the
engine high enough to provide
clearance for installing the
crossmember. Bolt the crossmember
assembly to the frame side supports.
Torque the through-bolts to
specifications. Install and torque the
two engine rear support-tocrossmember attaching bolts..
5. On vehicles equipped with a
column-mounted gear shift selector,
secure the shift rods to the shift
levers at the transmission. On
vehicles equipped with a floormounted gear shift selector, attach
the shift selector assembly to the
extension housing.
6. Insert the speedometer cable and
driven gear in the extension housing
and secure it with a capscrew and
lockwasher.
7. Remove tool T61L-7657-A from the
extension housing. Align the
reference marks and slide the front
universal joint yoke onto the output
shaft and into the extension housing.
Connect the rear universal joint to
the axle pinionflangeand torque the
nuts to specifications.
8. Install the T.R.S. switch and seat
belt sensor switch wires.
9. Fill the transmission to the proper
level with the approved lubricant.
10. Adjust the clutch pedal free travel;
and the shift linkage as required.

DISASSEMBLY AND ASSEMBLY
TRANSMISSION
DISASSEMBLY

1. Mount the transmission in a holding
fixture and drain the lubricant by
removing the lower extension
housing bolt.

2. Remove the capscrews that attach
the cover to the case. Remove the
cover and the gasket (Fig. 9) from
the case.
3. Remove a long spring that retains
the detent plug in the case (Fig. 13.)
Remove the detent plug with a small
magnet.

4. Remove the capscrews and
lockwashers that attach the
extension housing to the case.
Remove extension and gasket from
the case.
5. Remove the capscrews and
lockwashers that attach the front
bearing retainer to the case. Remove
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\
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SERIAL NUMBER PLATE

GASKET'
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C 2069-B

FIG. 9 Transmission Case and Related Parts Typical

the front bearing retainer and gasket
from the case.
6. Remove the lubricant filler plug
from the right side of the case.
Working through the plug opening,
drive the roll pin out of the case and
countershaft with a 1/4 inch punch
(Fig. 10).
7. On 6-cylinder vehicles with a model
R A N t r a n s m i s s i o n , tap the
countershaft from the rear of the
case with a dummy shaft to remove
the expansion plug from the
countershaft bore at the front of the
case.
8. On o t h e r m o d e l s , h o l d the
countershaft gear with a hook and
with the tool shown in Fig. 11, push
the countershaft out the rear of the
case.
The countershaft (cluster) gear and
thrust washers (Fig. 24) can now be
lowered to the bottom of the case.
Remove the countershaft from the rear
of the case.
9. On some models, remove the snap
ring that secures the speedometer
drive gear on the output shaft. Slide
the speedometer drive gear off the
shaft. Remove the speedometer
drive gear lock ball from the shaft.
10. Remove the snap ring that retains
the output shaft bearing on the shaft.
Remove the bearing from the case
and shaft as shown in Fig. 12.
11. Place both shift levers in the neutral
(center) position.
12. Remove the set screw that secures
the first and reverse shift fork to the
shift rail. Slide the first and reverse
shift rail out through the rear of the
case.
13. S l i d e t h e first and r e v e r s e
synchronizer forward as far as
possible, and rotate the first and

C2071 -A

FIG. 12 Removing Output Shaft
Bearing
COUNTERSHAFT

[R

C 1841.A

FIG. 10 Removing Countershaft Roll
Pin

the expansion plug (Fig. 14) from
the front of the case. Remove the
shift rail.
17. Remove the second and third- speed
shift rail detent plug and spring from
the detent bore.
18. Pull the input gear and shaft
forward until the gear contacts the
case, and then remove the large snap
ring. It is necessary to move the gear
forward to provide clearance when
removing the output shaft assembly
from RAT model transmissions. On
all other models, the input shaft and
gear is removed from the front of the
case at this time.

Dummy
Shaft
COUNTERSHAFT

C2070 A

FIG. 11 Removing Countershaft

reverse shift fork upward. Then lift
it from the case.
14. Move the second and third- speed
shift fork to the second-speed
position to gain access to the set
screw. Remove the set screw from
the fork. Rotate the shift rail 90
degrees as shown in Fig. 13.
15. Lift the interlock plug (Fig. 14) from
the case with a magnet.
16. Tap on the inner end of the second
and third-speed shift rail to remove

19. Rotate the second and third- speed
shift fork upward, and lift it from the
case.
20. Carefully lift the output shaft
assembly out through the top of the
case.
21. On an RAT model, work the input
shaft bearing and gear back through
the bore in the case and out through
the top. Remove idler gear shaft,
driving from the front of the case.
22. Lift the reverse idler gear and two
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TOOL-T52T
6500-DJD

„ ;C1564-A

FIG. 13 Rotating Second and Third Speed Shift Rail

SET SCREW 377886-S
MACHINED SURFACE

SET SCREW
377886-S

2ND AND 3RD SHIFT FORK
7230
EXPANSION PLUG
74112-S

1ST AND REVERSE
SHIFT FORK
7231

1ST AND REVERSE
SHIFT RAIL
7241

C1798-B

FIG. 14 Shift Rails and Forks Disassembled
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thrust washers (Fig. 15) from the
case. Lift the countershaft gear,
thrust washer, and dummy shaft
from the case.
23. Remove the snapringfrom the front
of the output shaft, and slide the
synchronizer and the second-speed
gear (Fig. 16) off the shaft.
24. Remove the next snap ring and
tabbed thrust washer from the
output shaft. Then slide the first
gear and blocking ring off the shaft.
25. Remove the next snap ring from the
output shaft. The first and reverse
synchronizer hub is a pressfiton the
output shaft. To eliminate the
possibility of damaging the
synchronizer assembly, remove the
synchronizer hub using an arbor
press as shown in Fig. 17. Do not
attempt to remove or install the hub
by hammering or prying.
26. Do not remove the T.R.S. switch
from the case, if so equipped, unless
the switch is damaged. Removal of
the switch will damage the plastic
sealing tape.
ASSEMBLY

1. Coat the reverse idler gear thrust
surfaces in the case with a thin film
of lubricant and position the two
thrust washers in place.
2. Position the reverse idler gear and
shaft in place. Align the gear bore
and thrust washers with the case
bores and install the reverse idler
shaft.
3. Measure the reverse idler gear end
play with a feeler gauge. End play
should be within specification. If the
end play is not within specification,
replace the thrust washers. If the
end play is within limits, leave the
reverse idler gear installed.
4. Lubricate the output shaft splines
and machined surfaces with
transmission lubricant.
5. The first and reverse synchronizer
hub is a pressfiton the output shaft.

BLOCKING RING
OUTPUT SHAFT

SPEEDOMETER DRIVE GEAR

BLOCKING RINGS
THRUST
WASHER
7629

SNAP RING
ROLL PIN
305080-S

REVERSE IDLER
GEAR SHAFT

7140
REAR BEARING
SYNCHRONIZER

THRUST WASHER

C1799-B

FIG. 15 Reverse Idler Shaft
Disassembled

FIG. 16 Output Shaft Disassembled

REVERSE GEAR
AND SLEEVE

C2072.A
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Tool-T63P-7025-A

PRESS RAM

C1806-A

FIG. 17 Removing and Installing First and Reverse Synchronizer

To eliminate the possibility of
damaging the synchronizer
assembly, install the synchronizer
hub with the teeth end of the gear
facing toward the rear of the shaft,
using an arbor press as shown in Fig.
17. Do not attempt to remove or
install the hub by hammering or
prying.
6. Place the blocking ring on the
tapered machined surface of the first
gear.
7. Slide the first gear onto the output
shaft with the blocking ring toward
the rear of the shaft. Rotate the gear
as necessary to engage the three
notches in the blockingringwith the
synchronizer inserts. Secure the first
gear with the thrust washer and snap
ring.
8. Slide the blocking ring onto the
tapered machined surface of the
second gear. Slide the second gear
with blocking ring and the second
and third gear synchronizer onto the
mainshaft. The tapered machined
surface of the second gear must be
toward the front of the shaft. Make
sure that the notches in the blocking
ring engage the synchronizer inserts.
Secure the synchronizer with a snap
ring. Measure the end play between
the synchronizer and snap ring with
a feeler gauge. End play should be
0.004 installed.
9. Coat the bore of the input shaft and
gear with a thin film of grease. A
thick film of grease will plug the
lubricant holes and prevent
lubrication to the bearings. Install
the 15 bearings (Fig. 20) in the bore.
10. If working on a RAT model
transmission, install the input gear
and bearing through the top of the
case and through the bore in front of
the case. On RAN models, the input

shaft is installed through the front of
the transmission. Install the snap
ring in the bearing groove.
11. Position the output shaft assembly
in the case. Position the second and
third-speed shift fork on the second
and third-speed synchronizer.
12. Place a detent plug spring and a plug
in the case (Fig. 15). Place the
second and t h i r d - s p e e d
synchronizer in the second speed
p o s i t i o n ( t o w a r d r e a r of
transmission). Align the fork and
install the second and third-speed
shift rail. It will be necessary to
depress the detent plug to enter the
rail in the bore. Move the rail inward
until the detent plug engages the
forward notch (second-speed
position).
13. Secure the fork to the shaft with the
set screw. Move the synchronizer to
the neutral position.
14. Install the interlock plug in the case.
If the second and third-speed shift
rail is in the neutral position, the top
of the interlock will be slightly lower
than the surface of the first and
reverse shift rail bore.
15. Move the first and reverse
synchronizer forward to the firstspeed position. Place the first and
reverse shift fork in the groove of the
first and reverse synchronizer.
Rotate the fork into position and
install the first and reverse shift rail.
Move the rail inward until the center
notch (neutral) is aligned with the
detent bore. Secure the fork to the
shaft with the set screw.
16. Install a new shift rail expansion
plug in the front of the case flush
with or to 0.60 inch below the face
of the case to prevent interference
with the clutch housing installation.
17. Hold the input shaft and blocking

FIG. 18 Installing Output Shaft Rear
Bearing

ring in position. Then move the
output shaft forward to seat the pilot
in the roller bearings of the input
gear.
18. Tap the input gear bearing into place
in the case while holding the output
shaft to prevent the roller bearings
from dropping. Install the front
bearing retainer and new gasket
making sure that the oil return slot
is at the bottom of the case. Install
and torque the attaching screws to
specification.
19. Install the large snapringon the rear
bearing. Place the bearing on the
output shaft with the snap ring end
toward the rear of the shaft. Press
the bearing into place with the tool
shown in Fig. 19. Secure the bearing
to the shaft with a snap ring.
20. Hold the speedometer drive gear
lock ball in the detent and slide the
speedometer drive gear into place.
Secure the gear with a snap ring.
21. Place the transmission in the vertical
position. Working through the drain
hole in the bottom of the case, align
the bore of the countershaft gear and
the thrust washers with the bore of
the case with a screwdriver.
22. Working from the rear of the case,
push the dummy shaft out of the
countershaft gear with the
c o u n t e r s h a f t . Before the
countershaft is completely inserted
in the bore, make sure that the hole
that accommodates the roll pin is
aligned with the hole in the case.
Drive the shaft into place and install
the roll pin. On all 8 cylinder
vehicles the counter shaft is a press
fit in the case. On 6 cylinder models
with model RAN transmissions
there is a countershaft-to-case
clearance of 0.020 inch at the front
bore and 0.010 at the rear bore. On
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these 6 cylinder models, install a
new e x p a n s i o n p l u g in t h e
countershaft bore at the front of the
case. Install the plug flush with or to
0.60 inch below the face of the case
to prevent interference with the
clutch housing installation.
23. Coat a new extension housing gasket
with sealer and position it on the
24. Install lockwashers on the five
attaching screws. Dip the threads of
the capscrews in the sealer. Secure
the housing to the case and torque
the capscrews to specification.
25. Place the transmission in gear. Pour
lubricant over the entire gear train
while rotating the input or output
shaft.
26. Install the remaining detent plug in
the case. Install the long spring
(which is retained by the case) to
secure the detent plug. Install a new
T.R.S. switch, if required. Torque
the switch to specifications.
27. Coat a new cover gasket (Fig. 10)
with sealer. Secure the cover with
capscrews. Attach the T.R.S. switch
wire clip with the left front
capscrew. Torque the screws to
specification.
28. Check the o p e r a t i o n of the
transmission in all of the gear
positions.

7064

7026

INPUT SHAFT AND GEAR-7017

SNAP RINGS

FRONT BEARING-7025

ROLLER BEARINGS-7118

BLOCKING RING-7107

C1802-B

FIG. 20 Input Shaft Gear Disassembled
2. Lubricate the new seals with
transmission lubricant and install
them on the shafts.
3. Install the lever and shafts in the
case.
4. Position a shift lever on each shaft
and secure them with a flat washer,
lock washer, and nut.
INPUT SHAFT BEARING

1. Remove the snap ring securing the
input shaft bearing (Fig. 20), and

SUB-ASSEMBLIES
SHIFT LEVERS AND SEALS

1. Remove the nut, lock washer, and
flat washer that secure each shift
lever (Fig. 19) to the lever and shaft
in the transmission case. Lift the
levers off the shaft. Slide each lever
and shaft out of the case. Discard the
O-ring from each shaft.
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O25-B

FIG. 21 Replacing Input Shaft
Bearing

press the input shaft out of the
bearing.
2. Press the input shaft bearing onto
the input shaft with the tool shown
in Fig. 21, and install the snap ring
on the shaft.
SYNCHRONIZERS

1. Punch or etch alignment marks on
the hub of the synchronizer before
disassembly. Push the synchronizer
hub from each synchronizer sleeve.
2. Separate the inserts and insert
springs from the hubs. Do not mix
the parts from the second and thirdspeed synchronizer with the first
and reverse synchronizer (Figs. 22
and 23).
3. Install the insert spring in the hub of
the first and reverse synchronizer.
Make sure that the spring covers all
the insert grooves. Start the hub on
the sleeve, making sure that the
alignment marks are properly
indexed. Position the three inserts in
the hub, making sure that the small
end is on the inside of the hub. Slide
the sleeve and reverse gear onto the
hub.

SHAFT AND LEVER 7C124

FRONT
INSERT SPRING
7D176\

| N S ERTS
7A044

BLOCKING RING
7107

SLEEVE AND
REVERSE GEAR

SHIFT
LEVER
7285

7100

C1845-B

FIG. 19 Shift Lever and Shaft
Disassembled

C1803-E

FIG. 22 First and Reverse Synchronizer Disassambled
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4. Install one insert spring (Fig. 23)
into a groove of the second and third
speed synchronizer hub, making
sure that all three insert slots are
fully covered. With the alignment
marks on the hub and sleeve aligned,
start the hub into the sleeve. Place
the three inserts on top of the
retaining spring and push the
assembly together. Install the
remaining insert spring so that the
spring ends cover the same slot as
does the other spring. Do not
stagger the springs. Place a
synchronizer blocking ring on each
end of the synchronizer sleeve.
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INSERT
SPRING

BLOCKING RING
7107

HUB AND SLEEVE ALIGNMENT MARKS

I

INSERT SPRING 7109
INSERTS 7A044

HUB

PART OF 7124 ASSEMBLY

C1804-B

FIG. 23 Second and Third Synchronizer Disassembled

COUNTERSHAFT GEAR BEARINGS

1. Remove the dummy shaft, fifty
roller bearings, and the two bearing
r e t a i n e r w a s h e r s from t h e
countershaft gear (Fig. 24).
2. Coat the bore in each end of the
countershaft gear with grease.
3. Hold the dummy shaft in the gear
and install the twenty-five roller
bearings and a retainer washer in
each end of the gear.
4. Position the countershaft gear,
dummy shaft, and roller bearings in
the case.
5. Place the case in a vertical position.
Align the gear bore and the thrust
washers with the bores in the case
and install the countershaft.
6. Place the case in a horizontal
position and check the countershaft
gear end play with a feeler gauge.

NEEDLE BEARINGS (25 EACH END
7121
COUNTERSHAFT
7111

BEARING
RETAINER
354398-S

REVERSE IDLER GEAR
7113

BEARING
RETAINER
354398-S
C1805-B

FIG. 24 Countershaft Gear Disassembled

The end play should be within
specification. If not within
specification, replace the thrust
washers.
7. After establishing the correct end

play, install the dummy shaft in the
countershaft gear and allow the gear
to remain at the bottom of the case
until the output and input shafts
have been installed.
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SPECIFICATIONS

3 SPEED TRANSMISSIONS
Car
Model
Torino
Montego
Ranchero
Mustang

Engine

Transmission
Model

250-1V

RAN-BU 1

Gear Ratios
1st

2nd

Rev.

2.99

1.75

3.17

250-1V

Comet
Maverick
(Floor Shift)
Maverick
Comet

RAN-BW1
200-1V

Maverick
Comet
Maverick
Comet
Mustang
(Floor Shift)
Torino
Montego
Ranchero
Police & Taxi

200-1V

RAN-BY1

302-2V

RAN-BZ 1

302-2V

RAN-CA 1

302-2V

RAN-BT1

LUBRICANT REFILL CAPACITY (TO BOTTOM OF FILLER HOLE)

TRANSMISSION COMPONENT END PLAY
Component
Cluster Gear to Case
Reverse Idler Gear to Case

Inches
.004-.018
.004-.018

Transmission
Type

Application
All Models

3Spd.

Lubricant
Specification

Capacity
(Pints)
3.5*

ESW-M2C83-B

*3 Pints Imperial Measure
TORQUE SPECIFICATIONS
Torque Ft-Lb
3Spd.

Torque Ft-Lb
3Spd.
Input Shaft Bearing Retainer to Case Bolt
Extension Housing to Case Bolt
Access Cover to Case Screw
Outer Gear Shift Levers to Cam and Shaft Nut
Shift Fork to Shift Rail Screw

30-36
42-50
20-25
18-23
10-18

Filler Plug to Case
T.R.S. Switch to Case
Shift Control to Extension
Transmission to Flywheel Housing
Seat Belt Switch Clamp Bolt

SPECIAL TOOLS (Continued)

SPECIAL TOOLS
Tool Numbers

Description

Tool Numbers

T50T-100A
T59L-100B
Tool-1175AB
T57L-4220-A4

Impact Hammer-Long
Impact Hammer-Short
Grease Seal Remover
Differential Side Bearing Cone Replacer or Input Shaft
Bearing Remover
Extension Housing Bushing and Seal Remover
Output Shaft Bearing Remover and Replacer
Rear Main Shaft Bearing Remover
Main Shaft Bearing Remover and Replacer

T64P-7111-A
T63P-7111-A
T64P-7140-A
T61L-7657-A
T57P-7697-B
T57P-7657-G
T67P-7341-A
Tool-3583-J

T52L-7000-GAE
T03P-7O25-A
Tool-7025-B
Tool-7025-G

10-20
15-20
8-12
37-42
10-15

Description
Cluster Gear Roller Retainer Shaft
Cluster Gear Roller Retainer Shaft
Reverse Idler Shaft Remover
Transmission Extension Housing Oil Seal Replacer
Extension Housing Bushing Replacer
Extension Housing Bushing Replacer
Shift Linkage Grommet Replacer
Input Shaft Seal Installer
CC2140-E
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PART 16-20 Four-Speed Transmission
Applies to Mustang, Cougar, Torino and Montego
COMPONENT INDEX
CAM AND SHAFT SEALS
Removal and Installation
COUNTERSHAFT GEAR BEARINGS
Removal and Installation
INPUT SHAFT BEARING
Removal and Installation
INPUT SHAFT SEAL
Removal and Installation
LOCK ROD ADJUSTMENT

Page
20-08
20-09
20-08
20-10
20-02

COMPONENT INDEX

Page

SHIFT LINKAGE ADJUSTMENT
SPECIFICATIONS
SYNCHRONIZERS
Removal and Installation
TRANSMISSION
Assembly
Description
Disassembly
Removal and Installation

20-02
20-13
20-08
20-06
20-01
20-05
20-04

DESCRIPTION

TRANSMISSION
The 4-speed transmission (Fig. 1) is
of the fully synchronized type with all
gears except the reverse sliding gear
being in constant mesh. All forwardspeed changes are accomplished with
synchronizer sleeves.
Except on Montego and Torino, the
reverse lever p e r m i t s use of an
additional control rod for locking the
transmission in reverse through the
steering column (Fig. 1).
All forward-speed gears in the
transmission are helical-type. However,

the reverse sliding gear and the external
teeth of the first-and second-speed
synchronizer sleeve are spur-type. The
specifications section (Part 16-09), lists
the transmission model numbers and
vehicles in which they are used.
A transmission service identification
tag is located on the right side of the case
at the front (Fig. 2). The first line on the
tag will show the transmission model
and service identification code when
required. The second line will show the
transmission serial number.
Additionally, a serial number is stamped
on the top side of the flange on the case

for further identification.
The four-speed transmission shift
control unit is serviced on a limited basis
only. It is not to be disassembled. The
only parts to be removed from it are the
shift lever, shift lever handle, back-up
light switch retainer and back-up light
switch (Fig. 4). The shift pattern for the
control unit is imprinted on the shift
lever handle. An automatically adjusted
back-up light switch is installed in an
indexing retainer at the lower rear
portion of the shift control assembly.
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352358-S2

TYPICAL 3 PLACES
ON TRANSMISSION
VIEW Y

VIEW IN CIRCLE W

ALIGNMENT PIN

SHIFT
LEVER
ENGAGE FLATS OF STUD
IN SLOT OF ROD BEFOFiE
APPLYING TORQUE
383098-S2
10-20 F T - L B

7B415
7E330 REF-

TYPICAL 4 PLACES
VIEW X

LINKAGE ADJUSTMENT PROCEDURE
1. INSTALL ALIGNMENT PIN IN SHIFT CONTROL.
2. ATTACH SHIFT RODS TO TRANSMISSION.
3. ROTATE THE REVERSE (CENTER) TRANSMISSION LEVER
CLOCKWISE INTO GEAR TO BE SURE FORWARD SPEED
GEARS ARE IN NEUTRAL.
4. ATTACH THE TWO FORWARD SPEED SHIFT RODS TO THE
SHIFT CONTROL LEVERS.
5- ROTATE THE TRANSMISSION REVERSE LEVER COUNTERCLOCKWISE UNTIL IT STOPS.
6. ATTACH THE REVERSE ROD TO THE SHIFT CONTROL
REVERSE LEVER.
7. ATTACH THE COLUMN LOCK ROD TO THE COLUMN LEVER.
8. ATTACH LOCK ROD TO THE TRANSMISSION REVERSE LEVER.
9. REMOVE THE ALIGNMENT PIN.

LUBRICATION
LUBRICATE LINKAGE PIVOT
POINTS WITH ESE-MZC26-A OIL

SEAT BELT
SENSOR SWITCH
7E449

SENSOR SWITCH
RETAINING CLAMP

LOCK ROD ADJUSTMENT PROCEDURE
AFTER LINKAGE ADJUSTMENT, POSITION THE HANDSHIFT LEVER
IN NEUTRAL. BE SURE COLUMN ALIGNMENT PIN IS IN PLACE.
COLUMN CASTING MUST NOT ROTATE WITH THE PIN INSERTED.
TIGHTEN ADJUSTMENT NUT ON TRANSMISSION REVERSE LEVER
TO SPECIFIED TORQUE,AND REMOVE ALIGNMENT PIN.
FOUR SPEED TRANSMISSION

C2131-C

FIG. 1 Four Speed Transmission
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MODEL

SUFFIX

RUG

BG

1

12345
\
\

A
\

BUILD CODE: YEAR

\
MONTH

16-20-03

SERVICE IDENTIFICATION CODE

2

SERIAL NUMBER

C2088-C

FIG. 2 Transmission Identification Tab

ADJUSTMENTS
SHIFT LINKAGE ADJUSTMENT REFER
TO THE INSTRUCTIONS GIVEN IN
FIGURE 1 FOR SHIFT LINKAGE
ADJUSTMENT PROCEDURE.
LOCK ROD ADJUSTMENT REFER TO
THE INSTRUCTIONS GIVEN IN
FIGURE 1 FOR LOCK ROD
ADJUSTMENT PROCEDURE.

REMOVAL AND INSTALLATION
FLOOR-MOUNTED SHIFT
CONTROL
REMOVAL

1. Disconnect the battery ground
terminal.
2. Remove the shift lever as shown in
(Fig. 3).
3. Remove the four retaining screws
attaching the bezel and shift lever
boot to the floor and remove the
bezel and the boot.
4. From under the vehicle, remove the
nuts and washers, attaching the
transmission shift rods to the shift
control levers.
5. Disconnect the electrical connector
from the back-up light switch.
6. If the back-up light switch is
functional, remove the switch from
the unit by pulling the switch from
the retainer. A slight rotation in
both directions while pulling the
switch will facilitate removal. Do
not use pliers or other such tools or
damage to the switch will result.
7. Remove the bolts, flat and
lockwashers attaching the shift

control assembly to the mounting
plate on the transmission extension
housing and remove the shift control
assembly (Fig. 4).
INSTALLATION

1. Before installing the shift control
assembly, check the shift assembly
mounting plate-to-transmission
extension housing attaching screws
for proper torque. Torque to
specification if required (Fig. 4).
2. With shift control levers all in midposition (neutral) of travel, insert
alignment tool. Be sure tool is
completely through and located in
notches on both sides of the shift
control housing.
3. Install lock and flat washers on the
shift control assembly upper
attaching bolt and insert through
holes in the shift control assembly.
The flat washer must be positioned
to contact the shift assembly. Be
sure to install the larger diameter
bolt at the top.
4. Tighten a t t a c h i n g bolts to
specification. Do not remove the
alignment tool.

5. Rotate the reverse (center) lever of
the transmission clockwise so that
the transmission is shifted into
reverse gear.
6. Position the two forward speed shift
control rods to the corresponding
transmission shift levers. Assemble
the washers and nuts and torque to
specification.
THIN RULE OR PIECE OF .015" TO .020"
THICK SHIM STOCK. INSERT TO A DEPTH
OF APPROXIMATELY 1" AND PULL LEVER OUT
OF CONTROL ASSEMBLY.V

C2115-C

FIG. 3 Shift Lever Removal
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7. Rotate the transmission reverse

automatically locate back-up light
switch in proper position.
15. Connect battery ground terminal.
16. Road test the vehicle and check
shifting and back-up light for proper
functioning.

crossmember, and then pull the
cable assembly forward and out of
the crossmember.
6. Remove the retaining clips, flat
washers, and spring washers that
secure the shift rods to the shift
levers. If the shift linkage rod is
retained in the shift lever by a
grommet, use the removal and
installation procedure shown in Part
16-11, Removal and Installation.
7. Remove the shift control.
8. Support the engine with a
transmission jack and remove the
extension housing-to-engine rear
support attaching bolts.
9. Raise the rear of the engine high
enough to remove the weight from
the crossmember. Remove the bolts
retaining the crossmember to the
frame side supports and remove the
crossmember.
10. Support the transmission on a jack
and remove the bolts that attach the
transmission to the flywheel
housing.
11. Move the transmission and jack
rearward until the transmission
input shaft clears the flywheel
housing. If necessary, lower the
engine enough to obtain clearance
for transmission removal. Do not

lever counterclockwise until it stops
in neutral.
8. Position the reverse shift control rod
to the reverse lever, assemble the
washer and nut and torque to
specification. Remove the alignment
tool.
9. Position the steering column socket
casting in the neutral position and
insert the proper alignment pin.
Shift the transmission into third or
fourth gear.
10. Connect the lock control rod at the
reverse lever. Lubricate all
connections to specification, and
shift the transmission back to
neutral.
11. Index properly and install back-up
light switch retainer into bracket at
lower rear of shift control. Index and
install back-up light switch into
retainer as far as possible without
forcing.
12. Install back-up light switch
connector on switch.
13. From inside of the vehicle, install
the shift lever into the shift control
assembly, inserting the lever until
the retainer clicks to assure that it is
locked in.
14. Check shift assembly through all
shift positions. When shift lever is
shifted into reverse position it will

TRANSMISSION
REMOVAL

1. Raise the vehicle on a hoist.
Disconnect the T.R.S. switch and
seat belt sensor wires (Figs. 1 and 5)
if so equipped.
2. Mark the driveshaft so that it may be
installed in the same relative
position. Disconnect the drive shaft
from the rear U-joint flange. Slide
the driveshaft off the transmission
output shaft and install the
extension housing seal installation
tool into the extension housing to
prevent lubricant leakage. See Part
16-01.
3. Disconnect the speedometer cable
from the extension housing.
4. Disconnect the parking brake cable
from the equalizer lever and
separate the lever from the
crossmember.
5. Remove the hairpin retainer
s e c u r i n g t h e c a b l e to t h e
t r a n s m i s s i o n rear s u p p o r t

depress the clutch pedal while the
transmission is removed.
INSTALLATION

1. Make sure that the mounting
surface of the transmission and the
flywheel housing are free of dirt,

INSTALLATION OF SHIFT KNOB

7213

WITH LEVER IN NEUTRAL POSITION, INSTALL LOCKING NUT 7C404
UNTIL HAND TIGHT. THEN INSTALL KNOB 7213 UNTIL HAND TIGHT.
BACK KNOB OFF UNTIL SHIFT PATTERN ALIGNS WITH <tOF DRIVE
LINE. TIGHTEN LOCKING NUT 13-18 F T - L B . NO THREADS SHALL
BE VISIBLE AFTER NUT HAS BEEN TIGHTENED. SHIFT PATTERN
ALIGNMENT MUST BE WITHIN + 15°(fcOF DRIVE SHAFT.

J77693-S2
8-12 F T - L B

7E0461

7400 ASSY. REF
383098-S2
10-20 F T - L B

7B112 REF
7328 REF
7326 REF

FIG. 4 Shift Control Assembly

C2116-C

C2581-A

FIG. 5 T.R.S. Switch InstallationTypical

16-20-05

paint, and burrs. Install two guide
pins in theflywheelhousing lower
mounting bolt holes. Move the
transmission forward on the guide
pins until the input shaft splines
enter the clutch hub splines and the
case is positioned against the
flywheel housing.
2. Install the two upper transmission to
flywheel housing mounting bolts
snug, and then remove the two guide
pins. Install the two lower mounting
bolts. Torque all mounting bolts to
specifications.
3. Raise the rear of the engine and
install the crossmember. Install and
torque the crossmember attaching
bolts to specifications, then lower
the engine.
4. With the transmission extension

FOUR-SPEED TRANSMISSION
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housing resting on the engine rear
support, install the transmission
extension housing attaching bolts.
Torque the bolts to specifications.
Position the shift linkage control
bracket to the extension housing and
install the attaching bolts.
Secure each shift rod to its respective
lever with the spring washer, flat
washer, and retaining pin.
Guide the parking brake cable
assembly through the hole in the
t r a n s m i s s i o n rear s u p p o r t
crossmember. Secure the cable
assembly to the crossmember with
the hair pin retainer.
Insert the parking brake front cable
in the equalizer and install the
equalizer in the bracket on the
crossmember. Secure the parking

brake rear cable to the equalizer.
9. Connect the speedometer cable to
the extension housing.
10. Remove the extension housing
installation tool and slide the
forward end of the drive shaft over
the transmission output shaft.
Connect the driveshaft to the rear Ujoint flange. Adjust the linkage
following the instructions in Figure
1.
12. Fill the transmission to the proper
level with the specified lubricant.
13. Install the T.R.S. switch and seat
belt sensor switch wires.
14. Lower the car. Check the shift and
crossover motion for full shift
engagement and smooth crossover
operation.

5.
6.
7.

8.

DISASSEMBLY AND ASSEMBLY

TRANSMISSION
DISASSEMBLY

1. Mount the transmission in a holding
fixture and drain the lubricant.
2. Remove the cover attaching screws
from the case. Lift the cover and
gasket from the case.
3. Remove the long spring that retains
the detent plug in the case (Fig. 7).
Remove the detent plug with a small
magnet.
4. Remove the extension housing
attaching screws and lock washers.
Remove the housing and the gasket.
5. Remove the input shaft bearing
retainer attaching screws. Slide the
retainer off the input shaft.
6. Support the countershaft gear with a
wire hook. Working from the front
of the case, push the countershaft
out the rear of the case as shown in
Fig. 6. Lower the countershaft to the
bottom of the case with the wire
hook. Remove the hook.
7. Place thefirstand second-speed gear
shift lever and the reverse shift lever
in the neutral position. Place the
third and fourth-speed gear shift
lever in the third-speed position.
8. Remove the attaching screw from
the third and fourth-speed shift fork.
Tap on the inner end of the shift rail
to unseal the expansion plug from
the front of the case. Then withdraw
the third and fourth-speed shift rail
from the front of the case. Do not
lose the interlock pin from the shift
rail.
9. Remove the set screw from the first

and second-speed shift fork. Slide
the first and second-speed shift rail
out the rear of the case.
10. Remove the interlock plug and the
detent plug from the top of the case
(Fig. 7) with a magnet.
11. On some models, remove the snap
ring that secures the speedometer
drive gear to the output shaft. Slide
the gear off the shaft, then remove
the speedometer gear drive ball.
12. Remove the snap ring that secures
the output shaft bearing to the shaft.
13. Remove the output shaft bearing as
shown in Fig. 8.
14. Remove the input shaft and bearing
and the blocking ring from the front
of the case.
15. Move the output shaft to the right
side of the case to provide clearance
for the shift forks. Rotate the forks
as shown in Fig. 9, then lift them
from the case.
16. Support the thrust washer and first-

Tool~T64P-71U-A
COUNTERSHAFT

C2073-A

FIG. 6 Removing Countershaft From
Case

speed gear to prevent them from
sliding off the shaft, then lift the
output shaft assembly from the case
as shown in Fig. 10.
17. Remove the reverse gear shift fork
set screw. Rotate the reverse shift
rail 90 degrees as shown in Fig. 11.
Slide the shift rail out of the rear of
the case. Lift the reverse shift fork
from the case.
18. Remove the reverse detent plug and
spring from the case with a magnet.
19. Remove the reverse idler gear shaft
from the case as shown in Fig. 12.
20. Lift the reverse idler gear and the
thrust washers from the case. Be
careful not to drop the bearings and
the dummy shaft from the gear.
21. Lift the countershaft gear and the
thrust washers from the case. Be
careful not to drop the bearings or
the dummy shaft from the
countershaft gear.
22. Remove the snap ring from the front
of the output shaft. Slide the third
and fourth-speed synchronizer (Fig.
13) blocking ring and the thirdspeed gear off the shaft.
23. Remove the next snap ring and the
second-speed gear thrust washer
from the shaft. Slide the secondspeed gear and the blockingringoff
the shaft.
24. Remove the next snap ring.
25. Remove the thrust washer, first
speed gear and blocking ring from
the rear of the shaft. Thefirstand
second synchronizer hub is a press
fit on the output shaft. To eliminate
the possibility of damaging the
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synchronizer assembly, remove the
synchronizer hub using an arbor
press as shown in Part 16-11. Do not
attempt to remove or install the hub
by hammering or prying.
26. Do not remove the T.R.S. switch
from the case unless it is damaged.
Removal of the switch will damage
the plastic sealing tape on the threads.

LONG SPRING 7234

Q««

"DETENT PLUG

7C316
FIRST AND SECOND SPEED SHIFT RAIL
7240
[ I - * — S C R E W - 377886 -S

THIRD AND FOURTH
SPEED SHIFT FORK- 7230

FIRST AND SECOND
SPEED SHIFT FORK • 7230

SCREW. 377886 - S

ASSEMBLY

1. Coat the countershaft gear thrust
surfaces in the case with a thin film
of lubricant and position a thrust
washer (Fig. 20) at each end of the
case.
2. Position the countershaft gear,
dummy shaft, and roller bearings in
the case.
3. Place the case in a vertical position.
Align the gear bore and the thrust
washers with the bores in the case
and install the countershaft.
4. Place the case in a horizontal
position and check the countershaft
gear end play with a feeler gauge.
The end play should be within
specification. If not within limits,
replace the thrust washers.
5. After establishing the correct end
play, install the dummy shaft in the
countershaft gear and allow the gear
to remain at the bottom of the case.
6. Coat the reverse idler gear thrust
surfaces in the case with a thin film
of lubricant and position the two
thrust washers (Fig. 21) in place.
7. Position the reverse idler gear,
sliding gear, dummy shaft and the
roller bearings in place making sure
that the shift fork groove in the
sliding gear is toward the front of the
case.
8. Align the gear bore and thrust
washers with the case bores and
install the reverse idler shaft.
9. Measure the reverse idler gear end
play with a feeler gauge. End play
should be within specification. If the
end play is not within limits, replace
the thrust washers. If the end play is
within limits, leave the reverse idler
gear installed.
10. Position the reverse gear shift rail
detent spring and detent plug in the
case. Hold the reverse shift fork in
place on the reverse idler sliding
gear and install the shift rail from
the rear of the case. Secure the fork
to the rail with the Allen head set
screw.
11. Install the first and second-speed
synchronizer (Fig. 19) into the front
of the output shaft, making sure that
the shift fork groove is toward the
rear of the shaft. The first and
reverse synchronizer hub is a press
fit on the output shaft. To eliminate
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DETENT PLUG-*-Q
7C316
INTERLOCK PIN
7235

THIRD AND FOU
SPEED SHIFT RAIL
7241

DETENT PLUG*"*"1J
7C316

REVERSE SHIFT RAIL
7240

REVERSE SHIFT FORK
7231

SHORT SPRING
7234

EXPANSION
PLUG - 74112-S
DETENT PLUG-7C316

GNETIC DRAIN PLUG -373719-S
C 2074-B

FIG. 7 Shift Rails and Forks Disassembled

12.
13.

14.
15.
16.

the possibility of damaging the
synchronizer assembly, install the
synchronizer hub with the teeth end
of the gear facing toward the rear of
the shaft, using an arbor press. Do
not attempt to remove or install the
hub by hammering or prying.
Position the blocking ring on the
second-speed gear.
Slide the second-speed gear onto the
front of the shaft, making sure that
the inserts in the synchronizer
engage the notches in the blocker
ring.
Install the second-speed gear thrust
washer and snap ring.
Slide the third-speed gear onto the
shaft with the synchronizer coned
surface toward the front.
Place a blocking ring on the thridspeed gear.

17. Slide the third and fourth-speed gear
synchronizer onto the shaft making
sure t h a t the i n s e r t s in the
synchronizer engage the notches in
the blocking ring.
18. Install the snap ring on the front of
the output shaft.
19. Position the blocking ring on the
first-speed gear.
20. Slide the first-speed gear onto the
rear of the output shaft making sure
that the notches in the blocking ring
engage the synchronizer inserts.
21. Install the heavy thrust washer on
the rear of the output shaft.
22. Support the thrust washer and firstspeed gear to prevent them from
sliding off the shaft and carefully
lower the output shaft assembly into
the case as shown in Fig. 10.
23. Position the first and second-speed
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REVERSE SHIFT
RAIL

Tool-T52T-6500-DJD
C2076-A

DETAIL 4
FORD AND MERCURY
DETAIL 5

FIG. 11 Rotating Reverse Shift Rail

COUGAR, FAIRLANE
FALCON, M0NTEG0,
AND MUSTANG

REVERSE IDLER
GEAR SHAFT

C1533-B

FIG. 8 Removing Output Shaft Bearing
THIRD
FOURTH
SPEED ,
SHIFT
FORK

THIRD AND FOURTH
SPEED SYNCHRONIZER

Tool-T64P-7140-

C2078-A
FIRST AND
REVERSE
SPEED
SHIFT
FORK

OUTPUT SHAFT MOVED
TO RIGHT SIDE OF CASE

C2075-A

FIG. 12 Removing Reverse Idler
Gear Shaft

C2077-A

FIG. 9 Removing Shift Fork From
Case

FIG. 10 Removing and Installing
Output Shaft Assembly

shift fork and the third and fourthspeed shift fork in place on their
respective gears and rotate them into
place.
24. Place a spring and a detent plug
(Fig. 7) in the detent bore. Place the
reverse shift rail into neutral
position.
25. Coat the third and fourth-speed shift
rail interlock pin (tapered ends) with
grease and position it in the shift rail.
26. Align the third and fourth-speed shift
fork with the shift rail bores and
slide the shift rail into place making
sure that the three detents are facing
toward the outside of the case. Place
the front synchronizer into thirdspeed position and install the set

screw in the third and fourth-speed
shift fork. Move the synchronizer to
the neutral position. Install the third
and fourth-speed shift rail detent
plug, spring and bolt in the left side
of the transmission case (Fig. 7).
Place the detent plug in the detent
bore in the case.
27. Align the first and second-speed shift
fork with the case bores and slide the
shift rail into place. Secure the fork
with the set screw.
28. Coat the input gear bore with a thin
film of grease, then install the 15
roller bearings in the bore. A thick

film of grease could plug the
lubricant holes and restrict
lubrication of the bearings.

29. Position the front blocking ring in
the third and fourth-speed
synchronizer.
Place the input shaft gear in the
transmission case making sure that the
output shaft pilot enters the roller
bearings in the input gear.
30. Place a new gasket on the input shaft
bearing retainer. Dip the attaching
bolts in sealer and install and tighten
them to specifications.
31. Install the output shaft bearing as
shown in Fig. 14. Install the snap
ring to retain the bearing.
32. Place the transmission in a vertical
position as shown in Fig. 15. Align
the countershaft gear bore and
thrust washers with the bore and
thrust washers with the bore in the
case. Install the countershaft.
33. Use a new gasket and secure the
extension housing to the case with
the attaching screws. Use a sealer on
the extension housing attaching
screws. Torque the screws to
specifications.
34. Install the filler plug in the case if it
was removed.
35. Pour the specified lubricant over the
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SPEEDOMETER
DRIVE GEAR
17285
BEARING

SPEEDOMETER GEAR
DRIVE BALL
353351 - S

BLOCKING RING
7107

FIRST AND SECOND
SPEED SYNCHRONIZER
7124

SECOND SPEED GEAR
7102

THIRD AND FOURTH
SPEED SYNCHRONIZER .7124
C1529-C

•SNAP RING -7109

FIG. 13 Output Shaft Disassembled
entire gear train while rotating the
input shaft.
36. Place each shift fork in all positions
to make sure that it operates
properly.
37. Install the remaining detent plug in
the case. Install the long spring
(which is retained by the case) to
secure the detent plug. Install a new
T.R.S. switch if the old switch was
damaged. Torque to specifications.
38. Use a new cover gasket and install
the cover. Coat the cover attaching
screws with sealer and install and
tighten them to specifications.
Install the T.R.S. switch wire
retaining clip with the left front
cover screw.
39. Coat the third and fourth-speed shift
rail plug bore with a sealer and
install a new expansion plug.

40. If the extension housing bushing and
seal are to be replaced, refer to
Section 1.
SUB-ASSEMBLIES
CAM AND SHAFT SEALS

Removal
1. R e m o v e the a t t a c h i n g n u t ,
lockwasher and the flat washer from
each shift lever and remove the three
levers.
2. Remove the three cam and shafts
from inside the case.
3. Remove and discard the O-ring
from each cam and shaft (Fig. 16).
Installation
1. Dip the new O-rings in gear
lubricant and install them on the
cam and shafts.

2. Slide each cam and shaft into its
respective bore in the transmission
case.
3. Secure each shaft lever with a flat
washer, lockwasher and nut.
INPUT SHAFT BEARING

Removal
1. Remove the snap ring that secures
the bearing to the shaft (Fig. 17).
2. Press the input shaft gear out of the
bearing as shown in Fig. 18.
Installation
1. Press a new bearing onto the input
shaft with the tool shown in Fig. 18.
2. Secure the bearing with a snap ring.
SYNCHRONIZERS

Removal
1. Punch or etch alignment marks on
t h e h u b a n d s l e e v e of t h e

16-20-09

FOUR-SPEED TRANSMISSION

16-20-09
surface (hump) is seated in one of
the inserts. Do not stagger the
springs.
COUNTERSHAFT GEAR BEARINGS

Removal

1. Remove the dummy shaft, two
bearing retainer washers and the 21
roller bearings (Fig. 20) from each
end of the countershaft gear.
Installation
1. Coat the bore in each end of the
countershaft gear with grease.
2. Hold the dummy shaft in the gear
and install the 21 roller bearings and
a retainer washer in each end of the
gear.

DETAIL 4
FORD AND MERCURY
DETAIL 5
COUGAR, FAIRLANE,

FALCON, MONTEGO,
AND MUSTANG

REVERSE IDLER GEAR BEARINGS

Removal
1. Slip the reverse idler sliding gear off
the reverse idler gear (Fig. 21).
2. Remove the dummy shaft, two
bearing retainer washers and the 44
roller bearings from the reverse idler
gear.

C1518-B

FIG. 14 Installing Output Shaft Bearing

REVERSE GEAR CAM AND SHAFT LONG - 7C124

FIRST AND SECOND SPEED CAM AND SHAFT SHORT - 7C124
OUNTERSHAFT
O-RING-7288

7005

Tool-T64P-7in-A

C2085-A

THIRD AND FOURTH SPEED!
CAM AND SHAFT
'
(SHORT) - 7C124

FIRST AND SECOND SPEED SHIFT LEVER-7290
44727-S
34807-S

FIG. 15 Installing Countershaft

33800-S

synchronizer before disassembly.
Push the synchronizer hub from
each synchronizer sleeve (Fig. 19).
2. Separate the inserts and insert
springs from the hubs. Do not mix
the parts of the first and secondspeed synchronizer with the third
and fourth-speed synchronizer.
Installation
1. Position the hub in the sleeve,
making sure that the alignment
marks are properly indexed.
2. Place the three inserts into place on
the hub. Install the insert springs
making sure that the irregular

REVERSE SHIFT LEVER-7290
44727-S

THIRD AND FOURTH SPEED SHIFT LEVER-7285
44727-S'
34807-S

FIG. 16 Cam and Shafts and Shift Levers

33800-S
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7064

7026

SNAP RINGS

INPUT SHAFT AND GEAR-7017

FRONT BEARING-7025

ROLLER BEARINGS-7118

BLOCKING RING-7107

C1802-B

FIG. 17 Input Shaft Disassembled
Hardwood
Block

Tool-7025-G
OR 7025-B
Detail 5

REMOVAL

INSTALLATION

C2079-A

FIG. 18 Replacing Input Shaft Bearing
ETCH MARKS
INSERT SPRING

INSERT SPRING

FIRST A N D SECOND SPEED SYNCHRONIZER

THIRD AND FOURTH SPEED SYNCHRONIZER

FIG. 19 Synchronizers Disassembled

GROOVE TO FACE
TOWARD FRONT
OF TRANSMISSION
C 2080-A

16-20-10

Installation
1. Coat the bore in each end of the
reverse idler gear with grease.
2. Hold the dummy shaft in the gear
and install the 22 roller bearings and
the retainer washer in each end of
the gear.
3. Install the reverse idler sliding gear
on the reverse idler gear making sure
that the shift fork groove is toward
the front (Fig. 21).
INPUT SHAFT SEAL

Removal
1. Remove the seal from the input shaft
bearing retainer as shown in Fig. 22.
Installation
1. Coat the sealing surface with
lubricant.
2. Install the seal as shown in Fig. 23.
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COUNTERSHAFT
7111

THRUST WASHER -7119

ROLLER BEARINGS- 7121(21)

COUNTERSHAFT GEAR - 7113

ROLLER BEARINGS- 7121(21)

RETAINER
WASHER
378559 - S

C2081-A

FIG. 20 Countershaft Gear Disassembled
REVERSE IDLER
GEAR SHAFT
7140

ROLLER BEARINGS
7D27TI22)

THRUST WASHER
7149

RETAINER
WASHER
351529-S
REVERSE IDLER GEAR - 7142

^

%
•REVERSE SLIDING GEAR|- 7D223

•THRUST WASHER -7149

C2082-A

FIG. 21 Reverse Idler Gear Disassembled
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INPUT SHAFT
BEARING RETAINER

C2083-A

FIG. 22 Removing Input Shaft Seal

TOOL PILOTS IN
THIS DIAMETER

Tool-T57P-77047-A
OR 70256-6B

C1144-B
FIG. 23 Installing Input Shaft Seal
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SPECIFICATIONS
4 SPEED TRANSMISSIONS
Car
Model

Gear Ratios

Trans.
Model

Engine

1st

2nd

Rev.

3rd

Torino
Montegc

351-C.J.®

RUG-BF1

2.32

1.69

1.29

2.32

351-4V
351-4V-C.J.®
351 Boss©

RUG-BJ1

2.32

1.69

1.29

2.32

351-C.J©

RUG-BG2

2.32

1.69

1.29

2.32

Ranchero
Mustang
Cougar
Torino
Montego
Ranchero
CD3.9M Axle Ratio

©Below 3.50:1 Axle Ratio

©3.50:1 and Lower Axle Ratio

(3)3.50:1 Axle Ratio

LUBRICANT REFILL CAPACITY
Trans.
Type
4Spd.

TRANSMISSION COMPONENT END PLAY
Capacity

Application

Lubricant
Specification

All Models

EDW-M2C83-B

4.0*

Inches

Component

(Pints)

* To Bottom of Filler Hole

Cluster Gear to Case

.004,018

Reverse idler Gear to Case

.004-.018

TORQUE SPECIFICATIONS
Torque

Torque

Ft-Lb
Application

Ft-Lb
Application

4-Spd.

4-Spd.

Input Shaft Bearing Retainer to Case Bolt

19-25

Filler Plug to Case

Extension Housing to Case Bolt

42-50

Drain Plug to Case

Access Cover to Case Screw

20-25

Third and Fourth Shift Rail Detent Bolt

Outer Gear Shift Levers to Cam and Shaft Nut

18-23

Plate-Shift Control to Extension
TRS Switch to Case
Seat Belt Switch Clamp Bolt

10-20
20-30
10-15
8-12
15-20
10-15

HURST SHIFTER TORQUE LIMIT (FT LBS)
Torque
Description
Shift control upper
mounting bolt
Shift control lever
mounting bolt

Size
7/16-14x3 hex head
3/8-16 x 2.75 UBS
hex head

Lb. Ft.
20-30
20-30

Torque
Description
Transmission shift
control rod to shift

Size
5/16-18 nut and
washer assembly

Lb. Ft.
10-20

control lever attaching
nuts

10-20
CC1028-D
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DESCRIPTION AND OPERATION
TRANSMISSION

The Model 72WG four-speed
transmission is manufactured in
Europe. Model 72WG-AE is made in
Germany, while Model 72WG-BB is
made in Britain. General design and
function are the same although some
internal differences exist between the
two m o d e l s . E x t e r n a l l y , the
transmissions can be identified by the
identification tag (Fig. 1) and by the top
covers, since Model 72WG-AE has a
pressed steel cover, while Model 72WGBB has a die cast aluminum cover.
The Model 72WG 4 speed
transmission is of the fully synchronized
type with all gears except the reverse
gear being in constant mesh. All
forward speed changes are
accomplished through forged blocker
ring synchronized units.
. The constant mesh gears, that is the
input shaft gear, the three other forward
gears on the output shaft and the
corresponding gears on the countershaft
gear, are helically cut. The reverse gear
on the countershaft gear has straight cut
SERVICE MODEL

PREFIX

SUFFIX

72WG

AE

FIG
MANUFACTURER

spur teeth which mesh, through an idler
gear, with spur teeth on the outside of
the first-second gear synchronizer
sleeve.
Gear selection is by means of a floor
shift lever. The shift lever is attached
directly to a single selector rail,
internally mounted in the transmission,
which has assembled to it a selector
lever. Movement of the shift lever, and
thereby the selector rail, causes the
selector lever to locate in the
appropriate selector fork and move it to
the required position. Movement of the
first-second or third-fourth selector fork
causes the appropriate synchronizer
sleeve to move as necessary to engage
with the dog teeth on the required gear.
When reverse gear is required,
movement of the reverse selector relay
lever draws the reverse idle gear into
mesh with both the reverse gear on the
countershaft gear and on the output
shaft.
Engagement of two gears at once is
prevented by means of a selector
interlock plate pivoted in the
transmission case. This plate engages

01

MONTH
DAY OF MANUFACTURE
YEAR
LOCATED UNDER L E F T EXTENSION
C2587-B
HOUSING-TO-CASE BOLT

FIG. 1 Transmission Identification

with the selector forks which are not in
use and holds them positively in the
disengaged position. Design of the
interlock mechanism differs between the
two transmissions, but function is the
same. The selector forks are not
attached to the selector rail. The firstsecond and third-fourth forks, while
they are mounted on the rail, are free to
slide.
Gear engagement only takes place
when the selector lever locates in the
appropriate fork and moves it into the
required position.
Selective snap rings compensate for
tolerances which must be allowed in
manufacture. Excessive end play or
backlash can thus be eliminated without
unnecessarily close and expensive,
tolerances and fits. Whenever
overhauling the gear case, or a part of
the case that involves removing a snap
ring, always install new snap rings,
never snap rings that have been used.
Every care should be taken to be sure
that the correct size snap ring is selected
and properly installed.

C 2410-A

FIG. 2 Gear Shift Lever Positions
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FIG. 3 Snap Ring Locations

REMOVAL AND INSTALLATION
SHIFT LEVER
REMOVAL

1. Place the gearshift lever in the
neutral position.
2. Raise the vehicle and remove the
back-up lamp switch from the
extension housing (Fig. 4).
3. Lower the vehicle.
4. Loosen the gearshift lever knob
locknut and remove the knob and
locknut.
5. Remove the two front attaching
screws from each step plate.
6. Remove the attaching screws from
each kick pad and remove the pads.
7. Working from the front, fold the
carpet or floor mat up against the
shift lever (Fig. 5). Remove the four
shift lever boot retaining ring
screws. Remove the boot through
the opening in the floor mat.
8. Compress the corrugated rubber
spring (Fig. 6) then remove the
retaining snap ring and slide the
spring upward on the lever.

EXTENSION HOUSING
C2573-A

FIG. 4 Removing Back-Up Lamp Switch
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COWL SIDE TRIM PANELREMOVE FOR CARPET RELOCATION

\
WHEN INSTALLING BOOT,.
BE SURE CARPET IS NEXT
TO METAL RETAINER AS SHOWN

TRANSMISSION GEAR
SHIFT LEVER BOOT

[SCUFF PLATE
tREMOVE TWO.
FRONT SCREWS

SECTIONAL VIEW
SHOWING POSITION OF CARPETING
IN RELATIONSHIP TO BOOT
C2574-A

FIG. 5 Shift Lever Boot Removal

end engages the insulator properly.
3. Thread the plastic dome nut into the
extension until it seats, then bend a
minimum of three tabs downward to
lock it in place.
4. Compress the corrugated rubber
spring,then install the retaining snap
ring.
5. Install the boot and attaching
screws.
6. Position the carpet or floor mat and
install the step plates and screws.
7. Install the two kick pads.
8. Install the locknut and shift knob.
9. Check to make sure that the
transmission lever operates in all
shifts.
10. Raise the vehicle and install the
back-up lamp switch.
11. Lower the vehicle.

7K327 - S T D . KNOB
7E232 - SPORT RALLYE KNOB

TRANSMISSION
C 2575-D

FIG. 6 Shift Lever

9. Bend the shift lever lock tabs up
then thread the plastic dome nut
from the extension housing (Fig. 7).
10. Lift the gear shift lever from the
extension housing.
INSTALLATION

1. Make sure that the shift lever
insulator is in a straight downward
position on the shift rail.
2. Position the shift lever in the
extension housing so that the forked

REMOVAL

1. Remove the shift lever following
directions in paragraph above.
2. Working from under the hood,
remove the flywheel housing-toengine upper attaching bolts or stud
nuts.
3. Raise the vehicle on a hoist.
4. Remove the driveshaft and install
Tool T71P-7095-A in the extension
housing to prevent lubricant
leakage.
5. Disconnect the spark control switch
wire at the transmission and remove
the wire from the retaining clip.

PLASTIC
NUT

LOCKTABS

C2485-A

FIG. 7 Removing or Installing Shift
Lever

6. Remove the clutch release lever dust
cover.
7. Disconnect the clutch release cable
from the release lever.
8. Remove the starter motor attaching
bolts and place the starter to one
side.
9. Remove the speedometer cable
attaching screw and lift the cable
from the extension housing.
10. Support the rear of the engine with
a jack and remove the bolts that
attach the crossmember to the body
(Fig. 8).
11. Remove the crossmembertoextension housing attaching bolt
and remove the crossmember.
12. Lower the engine as required to gain

16-22-04
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access to the flywheel-to-housing
attaching bolts. Remove the bolts
and slide the transmission away
from the engine and from under the
vehicle.
13. Remove the cover attaching bolts
and drain the lubricant into a
container.
14. Remove the flywheel
housingtotransmissioncase attaching bolts
and remove the housing.

16-22-04

BRACKET -AUTO TRANS -6069
NUT-20-30 FT - L B

BRACKET-STD TRANS.

FLAT WASHER

\ INSULATOR-6068

BOLT-30-40 FT -LB
BOLT-20-30 FT -LB

NUT-20-30 FT -LB

INSTALLATION

1. Install a new shift rod seal in the
flywheel housing (if the old seal is
damaged).
2. Position theflywheelhousing on the
transmission case and install and
torque the attaching bolts to
specification.
3. Install the clutch release lever and
bearing.
4. Make certain that the machined
surfaces of theflywheelhousing and
engine are free of dirt and foreign
material.
5. Apply a film of C4AZ-19584-A
lubricant to the input shaft splines.
Position the flywheel housing and
transmission assembly on the engine
block. It may be necessary to place
the transmission in gear and rotate
the output shaft to align the input
shaft and clutch splines.
6. Theflywheelhousing must slide on
the locating dowels squarely and firmly, indicating positive engagement.
Hold theflywheelhousingfirmlyin
position on the dowels. Thread the
attaching bolts through the hollow
portion of the dowels and into the
h o u s i n g . T o r q u e the bolts to
specifications.

CROSSMEMBER-5059

NUT-20-30FT -LB.

ENGINE REAR MOUNT

A3491 -A

FIG. 8 Engine Rear Mount

7. Install and torque the center
attaching bolts.
8. Lower the vehicle and install the two
upper attaching bolts or stud nuts.
Torque to specifications. Install the
shift lever and carpet following
directions under Shift Lever above.
9. Raise the vehicle. Raise the engine
until the transmission is in its
normal position and secure the
crossmember to the body with the
attaching bolts. Torque the bolts to
specification.
Install the
crossmemberto-extension housing
attaching bolt and torque it to
specifications.
10. Remove Tool T71P-7A039-A,
install the speedometer cable and
torque the attaching screw to
specification.
11. Position the starter and install and

torque the attaching bolts to
specification.
12. Apply grease to the ball end of the
clutch release cable and connect it to
the release lever. Install the clutch
release fork dust cover.
13. Install the driveshaft, making sure
that it is connected to the pinion
flange in its original position.
14. Fill the transmission with the
specified lubricant until it appears at
the bottom of the filler plug hole.
Install the filler plug and torque to
specifications.
15. Position the transmission spark
control switch wire in the clip and
connect the wire to the switch.
16. Install the back-up lamp switch.
17. Lower the vehicle to the ground.
18. Check the transmission for proper
operation.

DISASSEMBLY AND ASSEMBLY
SHIFT RAIL

TRANSMISSION
MODEL 72WG-AE

Disassembly
1. Remove the clutch release bearing
and lever. Remove the clutch
housing attaching bolts and remove
the housing.
2. Remove the cover attaching bolts
with a 10 MM wrench. Remove the
cover and the gasket from the case,
along with the T.R.S. switch wire
retaining clips and lockwashers.
Remove the lubricant.
3. Remove the threaded plug, spring
and the shift rail detent plunger
from the front of the transmission
case (Fig. 9).

4. Drive the access plug from the rear
of the case (Fig. 10). Drive the
interlock plate retaining pin from
the case as shown in Fig. 11. Lift the
interlock plate from the case.
5. Remove the roll pin (Fig. 10) from
the selector lever arm.
6. Tap the front end of the shift rail to
displace the plug at the rear of the
extension housing.
7. Withdraw the shift rail from the
extension housing and case as shown
in Fig. 12.
8. Lift the selector arm and the shift
fork from the case.
9. Remove the four extension housing
attaching bolts. Tap the extension
housing with a plastic hammer to

SPRING
PLUG

C2463-A

FIG. 9 Removing or Installing Shift
Rail Detent Plunger
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12. Remove the four 10 MM input shaft
bearing retainer attaching bolts.
Remove the input shaft and bearing
retainer from the case as an
assembly.
13. Remove the reverse idler gear shaft
from the rear of the case as shown in
Fig. 14. Remove the reverse idler
gear.
14. Remove the bearing retaining
washers, (Fig. 15) bearings (19 each
end) dummy shaft and the spacer
from the countershaft gear.
15. Remove the bearing retainer and the
pilot bearing from the input shaft
gear.

ROLL PIN
SELECTOR LEVER A'RM
C 2464-A

FIG. 10 Removing Interlock Plate Access Plug

loosen it from the case so that it may
be rotated.
10. Rotate the housing to align the
countershaft with the cutaway in the
extension housing flange. Using a
brass drift, drive the countershaft
rearward until it just clears the front
of the case. Install the dummy shaft
T71P-7111-A in the case and gear
until the countershaft gear can be
lowered to the bottom of the case,
then remove the countershaft.
11. Lift the extension housing and
mainshaft from the case as an
assembly (Fig. 13).

RETAINING PIN
DRIFT

INTERLOCK PLATE

C2465-A

FIG. 11 Removing Interlock Plate
Retainina Pin

C2466-A

FIG. 12 Removing or Installing Shift Rail
CASE
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MAINSHAFT'

REVERSE IDLER GEAR SHAFT
INPUT SHAFT

C2467-A

FIG. 13 Removing or Installing Extension Housing and Mainshaft

16. Do not remove the ball bearing from
the input shaft unless replacement is
necessary. Remove the snap ring
from the input shaft (Fig. 16). Press
the shaft out of the ball bearing as
shown in Fig. 17.
17. Pry the input shaft seal (Fig. 16) out
of the bearing retainer.
18. Lift the fourth gear blocker ring
(Fig. 18) from the front of the output
shaft.
19. Remove the snap ring from the
forward end of the output shaft and
discard it.
20. Position Tool T69P-4621-A behind
the third speed gear. Place the
output shaft and extension housing
in a press.
21. Press the output shaft out of the
third-fourth speed synchronizer
assembly and the third gear, while
supporting the extension housing
and output shaft assembly from
beneath to prevent it from dropping.
Remove the snap ring and washer,
then slide the second gear and
blocker ring off the output shaft.
Discard the snap ring.
22. Punch or etch alignment marks on
t h e h u b a n d s l e e v e of t h e
synchronizer before disassembly.
Disassemble the synchronizer
assembly by pulling the sleeve off the
hub and removing the inserts and
springs.
23. Remove the snap ring that retains
the output shaft bearing in the
extension housing (Fig. 18).
24. Tap the output shaft assembly out of
the extension housing with a plastic
hammer.
25. Position Tool T69P-4621-A behind
the first gear, then place the
assembly in a press.
26. The first and second speed
synchronizer and hub is serviced
only as an assembly, therefore no
attempt should be made to separate
the hub from the shaft.
The sleeve, springs and inserts may
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T71P-7U0-A

REVERSE IDLER
GEAR
REVERSE IDLER
GEAR SHAFT

T50T-100-A

C2468-A

16-22-06

synchronizer (Fig. 18) has been
disassembled, slide the sleeve over
the hub making sure that the shift
fork groove is toward the front of the
shaft. The sleeve and hub are select
fit and must be reassembled with the
etch marks in the same relative
location (Fig. 18). Locate an insert
in each of the three slots cut in the
hub. If a new synchronizer and shaft
is being used, clean all traces of
preservative from the hub, sleeve,
inserts and springs. Oil all parts at
time of assembly. Install an insert
spring inside the synchronizer sleeve
beneath the inserts. The tab on the
end of the spring must locate in the
U-section of an insert. Fit the other
spring to the opposite face of the
synchronizer unit, being sure that
the spring tab locates in the same
insert as the spring just installed and
is in the opposite rotational direction
(Fig. 20).

FIG. 14 Removing Reverse Idler Gear Shaft

be removed from the hub. The only
parts that can be serviced are the springs
and inserts. If the hub or sleeve is worn
or damaged the shaft and synchronizer
must be replaced as an assembly.
27. Drive the shift rail bushing from the
rear of the extension housing with a
9/16 inch socket and extension. Do
not r e m o v e the b u s h i n g if
serviceable.
28. Pry the shift rail seal from the rear
of the transmission case.
29. Remove the remaining shift linkage
from the case. Do not remove the
T.R.S. switch from the case unless it
is damaged. Removal of the switch
will damage the plastic sealing tape
on the threads.
Assembly
1. Seat the new shift rail seal in the rear
of the transmission case as shown in
Fig. 19.
2. If the shift rail bushing was removed
from the extension housing, drive a
new one into place with a 9/16 inch
socket wrench and extension.
3. If the first and second speed

THRUST WASHER

BEARING RETAINING
WASHER THICK

THRUIS*T WASHER

II

BEARING RETAINING
WASHER THICK

• BEARINGS SHORT -7121
C2470-A

FIG. 15 Countershaft Gear Disassembled
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HUB INSERTS
(3RD AND 4TH)
7116

YNCHRONIZER
SPRINGS 7109

PILOT BEARING
7120

SEAL
7A011
SNAP RING
7026
HUB INSERTS
(1ST AND 2ND)
7167
C2471-A

FIG. 16 Input Shaft Disassembled

C2429-B

FIG. 20 Synchronizer Spring
Installation
SEAL
3'4" Socket
SELECTIVE
SNAP RING

INPUT SHAFT
7"oo/-769-4627-A

C2478-A

TW-70P-7754
Feeler Gauge

FIG. 17 Removing Input Shaft
Bearing
BLOCKERRING
7107
SNAP RING
THRUST WASHER

FIG. 19 Installing Shift Rail Seal

C2226-A

FIG. 21 Determining Snap Ring
Thickness

OUTPUT SHAFT AND
1ST AND 2ND SPEED
SYNCHRONIZER ASSEMBLY
7061

SPEEDOMETER
DRIVE GEAR
172E55
1ST GEAR
7100
SNAP RING
7064

SNAP RING
7059
3RD AND4TH
SPEED SYNCHRONIZER
7B280

2ND GEAR
7102
BLOCKER RING
7107

FIG. 18 Output Shaft Disassembled

OUTPUT SHAFT
BEARING

7065

C 2475-B
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4. Assemble a blocker ring on the first
gear side of the first and second
speed synchronizer (Fig. 18). Apply
C3RZ-19C547-B lubricant to the
cone surface of the first gear. Slide
thefirstgear onto the output shaft so
that the cone surface engages the
blocker ring.
5. Position the spacer on the shaft
making certain that the larger
diameter is toward the rear of the
shaft.
6. Place the master spacer Tool T70P7154 in the output shaft bearing bore
of the extension housing (Fig. 21).
Determine the thickness of the snap
ring required to remove all end play
from the master gauge. Then
measure the width of the output
shaft bearing outer race with a
micrometer. The difference in
thickness between the master gauge
and the bearing outer race will
determine the thickness of the
selective snap ring which will finally
be used to eliminate end play. If the
bearing race thickness is more than
that stamped on the master gauge,
the snap ring thickness must be
decreased by that closest to the
available snap ring (Fig. 22). If the
thickness is less, the snap ring
thickness must be increased.
7. Position the selected snap ring and
the bearing on the output shaft.
Position Tool T69P-4621-A on the
shaft, then place the assembly in a
press. Press the bearing into place.
Secure the bearing with the thickest
snap ring that will fit the groove in
the output shaft.
8. Slide the synchronizer sleeve over
the hub and locate an insert in each
of the three slots cut in the sleeve.
The sleeve and hub are select fit and
must be reassembled with the etch
marks in the same relative location
(Fig. 18). If the new synchronizer
assembly is being installed, slide the
sleeve off the hub and clean all traces
of preservative from the hub, sleeve,
inserts and springs. Lightly oil all
parts.
9. Install an insert spring inside the
synchronizer sleeve beneath the
inserts. The tab on the end of the
spring must locate in the U-section
of an insert. Fit the other spring to
the opposite face of the synchronizer
unit, being sure that the spring tab
locates in the same insert as the
spring just installed and is in the
opposite rotational direction (Fig.
20).
10. Position the second gear and blocker
ring on the output shaft so that the
dog teeth face rearward. Install the
washer and snap ring. Position the

third gear on the output shaft so that
the dog teeth face forward. Apply
C3RZ-19C547-B lubricant to the
cones of the gears. Assemble the
blocker ring on the third gear cone.
11.Position the t h i r d - f o u r t h
synchronizer assembly on the
output shaft with the hub boss
(small diameter) facing forward.
12. Position Tool T69P-4621-A so that
it butts against the boss on the
synchronizer hub.
13. Place the entire unit, extension end
up, in a press and push the
synchronizer assembly onto the
output shaft as far as possible.
14. R e t a i n t h e t h i r d - f o u r t h
synchronizer assembly to the output
shaft with a snapring.Pull up on the
synchronizer assembly so that the
snap ring is tight in its groove.
15. Apply C3RZ-19C547-Blubricant to
the cone of the input shaft gear and
place the fourth gear blockerringon
the gear cone.
16. Press the speedometer drive gear
onto the shaft with Tool as shown in
Fig. 23 until the dowels just contact
the bearing outer race. The dowels
must contact the bearing outer race
to properly locate the speedometer
drive gear on the shaft.
17. Coat the bearing bore of the
extension housing with C4AZ19584-A grease. Install the output
shaft in the housing. It may be
necessary to tap the shaft with a
plastic hammer while holding the
two synchronizer sleeves firmly
(Fig. 24) to prevent sleeve separation
from the hubs. Secure it to the
extension housing with the selective
snap ring that was previously
installed.
18. Press the bearing on the input shaft
making sure that the snap ring
groove is toward front end of shaft.
Secure the bearing to the shaft with
the thickest selective snap ring (Fig.
16).
19. Slide the spacerandTool T71P-7111A into the countershaft gear (Figs.
15 and 25. Position a thin bearing
retaining washer, one each end of
Part No.

Thickness

Identif ication

D1FZ-7030-A

0.0679-

Color Coded-Copper

D1FZ-7030-B

0.0689-

Letter-W

D1FZ-7030-C

0.0699-

Letter-V

D1FZ-7030-D

0.0709-

Letter-U

D1FZ-7030-E

0.0719-

None

D1FZ-7030-F

0.0728-

Color Coded-Blue

D1FZ-7030-G

0.0738-

Color Coded-Black

D1FZ-7030-H

0.0748-

Color Coded—Brown
CC1004-A

FIG. 22 Output Shaft Bearing
Thickness

16-22-08

the dummy shaft. Coat the 38
bearings with C3RZ-19547-B
lubricant. Load the 19 long bearings
in the small end of the gear and the
19 short bearings in the large end of
the gear (Fig. 25). Fit a thick
retaining washer over each end of
dummy shaft. Coat each thrust
washer with C4AZ-19584-A grease
and position one on each end of the
dummy shaft. Make sure that the
tabs are in the same relative position
so they may engage the slots
provided in the case when the gear is
lowered into place. Loop a piece of
rope or wire around each end of the
gear as shown in Fig. 26. Carefully

BEARING
OUTER RACE

FIG. 23 Installing Speedometer
Drive Gear

3RD A N D 4TH SPEED
.SYNCHRONIZER
1ST A N D 2ND
SPEED
SYNCHRONIZER

t

C2479-A

FIG. 24 Installing Output Shaft in
Extension Housing
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Tool 777P-77 7 7-A

\\W
INPUT SHAFT
BEARING
RETAINER
THICK RETAINING WASHER
C 2474-B

FIG. 25 Assembling Countershaft Gear

THRUST WASHER

C 2480-B

FIG. 26 Removing or Installing
Countershaft Gear

install the countershaft gear and
rope through the rear end of the
case. Lower the gear into place being
careful not to disturb the thrust
washers and making sure that the
tabs engage the slots in the case.
20. Apply C3RZ-19C547-B lubricant to
the reverse idler gear shaft. If the
reverse selector relay lever was
removed, position it on the pivot pin.
Secure the lever on the pin with a
spring clip. Hold the gear in the
lever with the long hub toward the
rear of the case (Fig. 27). Slide the
reverse idler gear shaft into place.
Seat the shaft in the case with a
copper hammer.
21. Assemble the input shaft to the
transmission case using a new
bearing retainer O-ring (Fig. 29). If
necessary, tap the outer race of the
bearing with a copper hammer
evenly and alternately until the
outer snap ring is seated against the
case. Do not tap on the input shaft.
Tapping the input shaft will result in
the load passing through the '

CASE

REVERSE IDLER
GEARSHAFT-7140

REVERSE IDLER GEAR-7141
C2225-B

FIG. 27 Reverse Idler Gear Disassembled

C:i473-A

FIG. 28 Installing Bearing Retainer
Seal

bearings and may damage the races
and/or bearings.
22. Carefully slide the third and fourth
speed synchronizer sleeve into the
fourth speed position (forward) to
provide clearance.
23. Position a new gasket on the
extension housing.
24. Make certain that the input shaft
pilot bearing is lubricated and
installed in the shaft. Slide the
extension housing and output shaft
into place being careful not to
disturb the third and fourth speed
synchronizer.
25. Align the cutaway in the extension
housing flange with the countershaft
bore in the rear of the transmission
case.
26. Lift the countershaft gear into place
with the cord or wire previously
installed, then slip the countershaft
into place making sure that both
thrust washers are in place. Make
sure that the flat on the countershaft
is toward the top of the case and in
a horizontal position (Fig. 30), then
tap it into the case with a brass
hammer until the front of the shaft
is flush with the case.
27. Rotate the extension housing to
align the bolt holes, then install the
attaching bolts loosely. Prior to
tightening the extension housing
bolts, make sure that the shift rail
slides freely in the bore. If it binds,
rotate the extension housing slightly
to free the rail, then push the
housing into the case. Apply sealer
to the four attaching bolts. Torque
the bolts to specifications making
sure that the housing does not
interfere with the reverse idler or
countershafts.
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28. Place the shift forks in the
synchronizer sleeves. Position the
interlock lever and install a new
retaining pin. Lubricate the shift rail
oil seal and slide the shift rail
through the extension housing,
transmission case and the first and
second speed shift fork. Position the

selector arm on the rail, then slide
the rail through the third and fourth
speed shift fork, then through the
front of the case until the center
detent is aligned with the detent
plunger bore. Install a new retaining
pin in the selector arm.
29. Install the detent plunger, spring

BEARING RETAINER
BALL BEARING

INPUT SHAFT

0-RING

C2482-A

FIG. 29 Installing Input Shaft Gear

COUNTERSHAFT

EXTENSION HOUSING

C2484-A

FIG. 32 Installing Extension Housing
Plug
Tool T571-500-A W

C2490-A

FIG. 30 Installing Countershaft
LEVER
RETAINING
PIN
ACCESS
PLUG

T.R.S. SWITCH

FIG. 31 Installing Interlock Lever
Access Plug

and plug with sealer as shown in Fig.
9.
30. Install a new access plug in the rear
of the case (Fig. 31).
31. Position a new oil seal on Tool
T71P-7O5O-A, (Fig. 28) so that the
tension spring and the lip of the
sealing element face in the direction
of the transmission case.
32. Drive the seal into the retainer until
it bottoms.
33. Position a new O-Ring in the groove
provided in the face (Fig. 29) of the
transmissioncase. ApplyC3RZ19C547-B grease to
input
shaft seal journal area. Exercise care
when installing the retainer to
prevent damage to the seal lip.
Position the input shaft bearing
retainer to the transmission case. Be
sure that the oil groove in the
retainer is in line with the oil passage
in the transmission case. Apply
sealer to the four attaching bolts and
washers, but do not tighten them at
this time. Install the flywheel
housing and torque the attaching
bolts to specification. Torque the
transmission front bearing retainer
attaching bolts to specification.
34. C o a t t h e r e t a i n e r
with
C3RZ -19C547-B grease.
35. Reinstall the clutch release arm and
bearing.
36. Apply sealer to a new extension
housing plug and install it with Tool
shown in Fig. 32.
37. Place a new cover gasket on the case.
Position the cover on the case with
the vent toward the rear. Apply
sealer to the threads of the left front
cover attaching bolt to seal the bolt
hole which communicates with the
detent plunger hole. Attach the
three T.R.S. switch wire retaining
clips (if applicable) to the cover,
using the cover bolts and a
lockwasher between each clip and
the cover (Fig. 33). Install and
torque the ten attaching bolts to
specifications.
38. Install a new T.R.S. switch in the
case bore if the old switch was
damaged. Torque to specifications.
MODEL 72WG-BB

INTERLOCK
LEVER

C2483-A
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C 2586-

FIG. 33 Model AE T.R.S. Switch and
Clip Location

Disassembly
1. Remove the clutch release bearing
and lever from the clutch housing.
2. Remove the clutch housing to
transmission attaching bolts, then
remove the housing.
3. Mount the transmission in a holding
fixture as shown in Figure 36.
4. Remove the four bolts securing the
top cover to the transmission. Lift
off the cover and gasket and T.R.S.
wire retaining clip.
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SHIFT LEVER
ND EXTENSION
ASSEMBLY 7K387
SHIFT LEVER PIN
7K218

SHIFT F O R K l S H I F T G A T E
7K 131
(1ST AND 2ND)
,

EXTENSION HOUS NG
PLUG 7K381

REVERSE SHIFT FORK
7243
SHIFT FORK (3RD AND 4TH)
7230
DETENT SHIFT BALL SPRING
7234
INPUT SHAFT
OIL SEAL 7052

EXTENSION HOUSING
OIL SEAL
7657
EXTENSION HOUSING
7A039
EXTENSION HOUSING VENT
7D494

EXTENSION HOUSING GASKET 7086

BEARING RETAINER
7050
DRAIN PLUG

FILL PLUG
CASE
7005
C2419-C

FIG. 34 External Parts Model 72WG-BB Transmission

Using a suitable tool, pry the plug
from the rear of the extension
housing (Figure 34).
6. Remove the meshlock plunger set
screw, spring and detent ball from
the side of the transmission case
(Figures 36 and 37).
Using suitable punch, remove the
roll pin securing the selector arm to
the rail. Be sure that the pin can be
punched through clear of any output

7-OO/-T57L-500-A

C2445-B

FIG. 35 Transmission Mounted in Holding Fixture

C 2415-A

FIG. 36 Removing Meshlock Set
Screw
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shaft components. If necessary,
position the synchronizer hub on the
output shaft to suit.
8. Withdraw the shift rail rearwards,
taking care not to let the selector
arm and interlock plate drop into
the transmission case.
9. To remove the shift forks, move the
first/second gear and third/fourth
gear synchronizer hubs to their
foremost positions towards the input
shaft bearing.
10. Remove the spring pin securing the
third/fourth shift fork to the shift
gate lever and remove the fork.
11. Unscrew the four bolts securing the
e x t e n s i o n h o u s i n g to t h e
transmission.
12. Using a plastic-faced mallet, tap the
extension housing slightly rearward
until it is possible to rotate it so that
the countershaft aligns with the cutaway in the extension housing
flange.
13. Tap the countershaft rearward using
a drift until it is just clear of the front
of the transmission case. Push the
countershaft out using a dummy
countershaft (Tool T70P-7113). The
countershaft gear will now drop to
the bottom of the transmission.
14. Remove extension housing and
output shaft assembly. It is
necessary to push the third/fourth
synchronizer sleeve slightly forward
to provide clearance between the
synchronizer and the countershaft
gear. Do not move the synchronizer
sleeve beyond the fourth gear
position. Moving the sleeve further
will allow the synchronizer inserts to
fall out.
15. Remove the three screws and
lockwashers that attach the bearing
retainer to the front of the case.
16. Withdraw the retainer and paper
gasket.
17. Pry the oil seal from the retainer
with a screwdriver.
18. Remove the needle roller bearing
from the recess in the end of the
input shaft gear.
19. Remove the outer snap ring from
around the input shaft bearing.
Using a suitable copper drift, tap the
outer race inward evenly and
alternately until the bearing is free of
the case. Lift the assembly out of the
transmission (Figure 38).
20. Remove the countershaft gear and
the two thrust washers from the
transmission. In both ends of the
countershaft gear there are twenty
needle rollers retained by a washer
on each side of each set of rollers
(Fig. 39). Remove the needle rollers,
the washers and the dummy
countershaft.
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FRONT THRUST WASHER
CLUSTER GEAR 7113

SPRING RETAINING
SCREW 31066-S
DETENT SPRING
. 7234

COUNTERSHAFT 7111
C2416-B

FIG. 37 Detent Ball and Spring

C 2425-A

FIG. 39 Countershaft Disassembled

C2565-A

FIG. 38 Removing Input Shaft

21. Withdraw the reverse idler shaft
with the tools shown in Figure 40.
Should these tools not be available,
locate a nut, a flat washer and a
sleeve on a 5/16 inch 24 UNF
threaded bolt. Screw the bolt into
the reverse idler shaft and tighten
the nut to withdraw the shaft.
22. Slide the reverse relay lever from the
fulcrum pin on the transmission
case. Do not remove the pin.
23. Do not remove the T.R.S. switch
from the case unless it is damaged. Removal of the switch will
damage the plastic sealing tape
on the threads.
Assembly
1. Slide the reverse relay lever onto the
fulcrum pin on the transmission
case.
2. Lubricate the idler shaft, then push
it into the transmission case. Install
the reverse idler gear on the shaft
and locate the reverse relay lever in
the groove in the reverse idler gear.
3. Tap the reverse idler shaft into
position using a copper mallet.
4. Slide the dummy countershaft, Tool
T7OP-7113, into the countershaft
gear. Install a retainer washer over
the dummy countershaft and push it
into the gear bore. Grease the needle
rollers and assemble twenty into the
recess (Fig. 39); install the second
retaining washer. Repeat this
procedure for the rollers at the other

C2446-A

FIG. 40 Removing Reverse Idler
Shaft

end of the gear. Grease the thrust
washers and locate them so that
their tab side seats into the recess in
the transmission case.
5. Position the countershaft gear in the
bottom of the transmission case,
taking care not to displace the thrust
washers.
6. Assemble the input shaft and gear to
the transmission. Using a copper
drift on the bearing outer race, tap it
into place until the snap ring groove
appears on the outside of the
transmission case. Take care that the
dog teeth on the input shaft gear are
not damaged by the countershaft
gear. The bearing is an interference
fit in the casing. Therefore, when
installing the bearing, it is important
that the outer race is tapped. Do not
tap on the input shaft gear; this will
result in a load passing through the
bearing balls, consequently, the
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Tool-T70P.7113

C2428-B

FIG. 41 Installing Countershaft

2432-A

FIG. 42 Installing Selector Arm Roll
Pin
T.R.S. WIRE RETAINING CLIP

C2585-A

FIG. 43 T.R.S. Switch and Clip
Location

bearing will be damaged.
7. Install the snap ring to the outside of
the bearing.
8. Lubricate the input shaft needle
roller bearing and position it in the
recess of the input shaft gear.
9. Place a new oil seal on the input
shaft retainer using Tool T71P7050-A so that when installed, the
lips of the seal face the transmission.
Drive the seal into the retainer until
it bottoms.
10. Lubricate the front bearing retainer
seal and the seal journal area on the
input shaft. Place a new gasket on
the bearing retainer. Fabricate a
plastic sleeve and slide it over the
input shaft splines to prevent
damage to the seal lip. Be sure that
the oil groove in the retainer is in
line with the oil passage in the
transmission case and that the
gasket does not cover this passage.
Coat the three attaching screws with
a suitable sealer and install them
complete with lockwashers. Tighten
them to specifications. Remove the
plastic sleeve. Apply a light film of
grease to the release bearing surface
on the bearing retainer.
11. Prior to installing the output shaft
and extension housing assembly to
the transmission, lubricate the input
shaft gear cone and position the
fourth gear blocking ring on the
input shaft gear cone.
12. If necessary, install a new oil seal in

the shift rail aperture in the rear of
the transmission case, using a
standard socket to drive in the seal.
13. Thread cord or suitable plastic
covered wire under the countershaft
gear at each end to facilitate lifting it
into position later.
14. Install a new gasket to the extension
housing.
15. Slide the extension housing and
output shaft into position after
pulling the t h i r d / f o u r t h
synchronizer sleeve forward to clear
the countershaft gear. Do not move
the sleeve beyond the fourth gear
position. If moverf beyond this
position, the synchronizer inserts
will drop out. It is important that
care is taken when locating the
needle bearing retainer on the input
shaft as the needle rollers could be
dislodged. Be sure that the fourth
gear blocking ring locates correctly.
Align the cut-away on the extension
housing with the countershaft
aperture in the rear face of the
transmission.
16. Carefully, with pieces of string or
w i r e at e a c h e n d , lift the
countershaft gear into mesh with the
output shaft and input shaft gears
(Fig. 41). Take care that the thrust
washers in the case at each end of the
countershaft gear are not displaced.
17. Check that the countershaft gear
bore aligns with the apertures of the
countershaft. Push the dummy
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BLOCKING RING 7107
SYNCHRONIZER ASSEMBLY
(3RD AND 4TH)
7B280

SLIDING
GEAR (LOW
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7100
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(1ST AND 2ND)
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FIRST
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7071

•

SECOND SPEED
GEAR
7102

SYNCHRONIZER
SPRING 7109

BLOCKING RING
. 7113
SYNCHRONIZER SPRING

BLOCKING RING 7107

BLOCKING RING
7107

OUTER SNAP RING
(SELECTIVE)
7030
INPUT SHAFT AND
GEAR 7017
INPUT SHAFT
BALL BEARING 7025

SYNCHRONIZER HUB SNAP RING
7059

INPUT SHAFT
ROLLER BEARING
7120
COUNTERSHAFT
ROLLER BEARING
7121
OUTPUT SHAFT 7061

SNAP RING
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SPEEDOMETER DRIVE GEAR
17285
INNER SNAP RING
(SELECTIVE)
7064
SHAFT BALL BEARING
7065

COUNTERSHAFT
7111
REAR THRUSTWASHER
BEARING
SNAP RING
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7160

BEARING SNAP RING
7026

REVERSE IDLER
GEAR SHAFT
7140
REVERSE IDLER GEAR
7141

FRONT
THRUST WASHER
7129
COUNTERSHAFT ROLLER BEARING 7121

C2434-C

FIG. 44 Transmission Internal Parts

countershaft, Tool T70P-7113, out
by inserting the countershaft from
the rear. Finally, tap the
countershaft into place, using a
plastic-faced or copper mallet. Be
sure that the lug on the rear of the
c o u n t e r s h a f t is p o s i t i o n e d
horizontally so that it will install in
the recess on the extension housing
flange. The front of the countershaft
must be flush with the front face of
the transmission case after
installation.
18. Rotate the extension housing so that
the bolt holes align. Push the
extension housing fully home onto
the transmission case.
19. Using a suitable sealer on the bolts,
secure the extension housing to the
transmission case. Tighten the bolts
to the correct torque.
20. Place both shift forks on the shift

gate and secure the third and fourth
fork to the lever with a new roll pin.
21. Position the assembled shift forks on
their synchronizer sleeves and move
the synchronizer hubs into the
neutral position so that the shift fork
extension arms locate beneath the
reverse idler shift arm mounted on
the side of the transmission case.
22. Grease the shift rail oil seal in the
rear of the transmission case and
slide the rail through the extension
housing. Position the selector arm
and the interlock plate so that the
plate locates in the cutouts in the
shift fork extension arms. Pass the
rail through the arm and forks until
the spring pin holes in the arm and
rail align. During this operation,
take care not to damage the shift rail
oil seal.
23. Assemble the detent ball and spring

to their bore and install the set screw
using sealer.
24. Install the roll pin to retain the
selector arm to the shift rail (Fig.
42).
25. Apply sealer to the extension plug
and tap it in the extension
housing behind the shift rail.
26. Install a new gasket to the top of the
transmission. Locate the cover on
the transmission case and secure
with four bolts using sealing
compound. Attach the T.R.S.
switch wire retaining clip to the
cover, using the right front bolt (Fig.
4 2 ) . T o r q u e t h e b o l t s to
specification. Install a new T.R.S.
switch in the case bore if the old
switch was damaged. Torque to
specifications.
27. Remove the transmission from the
holding fixture.
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28. Install the clutch housing, release
lever and the bearing.
SUB-ASSEMBLIES
THIRD/FOURTH SYNCHRONIZER
ASSEMBLY

Disassembly
1. Lift the fourth gear blocking ring
from the front of the third/fourth
gear synchronizer assembly.
2. Remove snap ring at forward end of
output shaft and discard it (Fig. 45).
Locate Tool T71P-4621-B around
the rear face of the third gear and on
the base plate of the press. Press the
output shaft out of the third/fourth
gear synchronizer and the third gear
while supporting the output shaft
from beneath to prevent it from
dropping.
3. Prior to disassembly of the
synchronizer, alignment marks
should be scribed or lightly punched
on the sleeve and hub so that they
may be assembled in their original
p o s i t i o n s . Disassemble the
synchronizer assembly by pulling
the sleeve off the hub and
withdrawing the inserts and springs.
Assembly
1. Slide the synchronizer sleeve over
the hub, making sure that the
alignment marks are positioned
properly. Care must be exercised to
be sure that the sleeve is properly
positioned. Clutch teeth with
undercut MUST face the 3rd gear.
Locate an insert in each of the
three slots cut in the hub. If a new
synchronizer unit is being installed,
slide the sleeve off the hub and clean
all traces of preservative from the
hub, sleeve, inserts and springs. Oil

all parts lightly.
2. Install an insert spring to run
a r o u n d , c l o c k w i s e or
counterclockwise, inside the
synchronizer sleeve beneath the
inserts. The tagged end of the spring
must locate in the U-section of an
insert. Install the other spring to the
opposite face of the synchronizer
unit, being sure that the spring tag
locates in the same insert as the
spring just installed and runs in the
same rotational direction (Fig. 46).
View direct onto one side of the
synchronizer assembly and note the
direction of rotation of the spring
(clockwise or counterclockwise).
View direct onto the other side of the
synchronizer assembly; the direction
or rotation of the spring should be
the same as for the first spring when
viewed face on.
3. Assemble the blocking ring on the

third gear cone. Position the third
gear on the output so that the dog
teeth face forward. Apply lubricant
(C3RZ-19C547-B) to the gear cones.
4. Position the synchronizer assembly
on the output shaft with the hub
boss forward.
5. Support the hub on Tool T71P-4621 B and locate it in the bed of a press.
Press the hub fully on and then
install a new snap ring on the output
shaft in front of the hub (Fig. 45).
After the snap ring has been
installed, move the synchronizer
forward against the snap ring to
hold it tightly in the groove.
FIRST/SECOND SYNCHRONIZER
ASSEMBLY

Disassembly
1. Remove the snap ring securing the
output shaft bearing to the extension
housing from its groove (Fig. 47)
Tap the output shaft assembly out of
the extension housing using a
plastic-faced mallet. Remove the
snap ring retaining speedometer
drive gear to the output shaft and
pull off the gear, being careful not to
lose the drive ball from the shaft.
Remove the snap ring retaining the
output shaft bearing.
2. Position Tool T71 P-4621-B behind
the low gear and place the assembly
in the press base. Press the low gear,
spacer, snap ring and output shaft
bearing from the output shaft (Fig.
48).
3. Remove the snap ring securing the
first and second synchronizer
assembly to the output shaft.
4. Position Tool T71P-4621-B behind
the second gear and place the
assembly in the press base. Press the
second gear and first and second
synchronizer assembly complete
with blocking rings off the output
shaft (Fig. 49).
5. Prior to disassembly of the
synchronizer, alignment marks
should be scribed or lightly punched
on the sleeve and hub so that they
may be assembled in their original
p o s i t i o n s . Disassemble the
synchronizer assembly by pulling
the sleeve off the hub and
withdrawing the inserts and springs.
Assembly
1. Assemble the second speed gear to
the output shaft so that the cone and
dog teeth are rearwards. Apply
C3RZ-19C547-B lubricant to the
gear cones.
2. Slide the synchronizer sleeve over
the hub, making sure that the
alignment marks are positioned
properly. Locate an insert in each of
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the three slots cut in the hub. If a
new synchronizer unit is being
installed, slide the sleeve off the hub
and clean all traces of preservative
from the hub, sleeve, inserts and
springs. Lightly oil them.
Install an insert spring to run
a r o u n d , c l o c k w i s e or
counterclockwise, inside the
synchronizer sleeve beneath the
inserts. The tagged end of the spring
must locate in the U-section of an
insert. Install the other spring to the
opposite face of the synchronizer
unit, being sure that the spring tag
locates in the same insert as the
spring just installed and runs in the
opposite rotational direction (Fig.
46).
Assemble a blocker ring to the cone
on the second gear.
Install the synchronizer assembly
onto the output shaft so that the
pointed ends of the reverse gear
teeth face to the rear. Locate the low
gear on the output shaft to abut the
rear of the synchronizer hub.
6. Press the synchronizer assembly

C I'426-A

FIG. 45 Removing and Installing
Third and Fourth Synchronizer Snap Ring
HUB INSERTS
(3RD AND 4TH)
7116

YNCHRONIZER
SPRINGS 7109

HUB INSERTS
(1ST AND 2ND)
7167
C2429-B

FIG. 46 Synchronizer Spring
Rotation
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I

SELECTIVE
SNAP RING

Press Ram

C2418-B

FIG. 47 Securing Output Shaft
Bearing in Housing
C2226-A

FIG. 51 Determining Snap Ring
Thickness

C2448-B

FIG. 49 Removing First/Second
Gear Synchronizer

Tool-T71P-4621-B

C2561-A

FIG. 48 Removing Low Gear, Spacer
and Output Shaft Bearing

onto the output shaft as far as
possible. Secure the synchronizer
assembly in position with the snap
ring.
7. Assemble a blocking ring to the first
gear side of the first/second
synchronizer assembly on the
output shaft. Install the first speed
gear, cone side forwards, to the
output shaft. Apply C3RZ-19C547B lubricant to the gear cones.
8. Place the complete assembly in the
press with the first speed gear resting
on the tool as shown in Figure 50.
9. Position the spacer (or oil slinger) on
the output shaft so that the larger
diameter is adjacent to the first
speed gear.
10. Place the master spacer Tool T70P7154 in the output shaft bearing bore
of the extension housing (Fig. 51).
Determine the thickness of the snap
ring required to remove all end play
from the master gauge. Then
measure the width of the output
shaft bearing outer race with a
micrometer. The difference in
thickness between the master gauge
and the bearing outer race will

Output Shaft Bearing to Case Snap Ring
Part. Number

Identification

Thickness

DORY-7030-A

Yellow

0.0726-0.0736

DORY-7030-B

Red

0.0715-0.0725

DORY-7030-C

Blue

0.0703-0.0713

DORY-7030-D

Violet

0.0691-0.0701

DORY-7030-E

Green

0.0679-0.0689

DORY-7030-F

Magenta

0.0677-0.0667

DORY-7030-G

Plain

0.0665-0.0655

Output Shaft Bearing to Shaft Snap Ring

C2563-A

Part Number

Identification

Thickness

DORY-7064-A

Pink

0.0714-0.0724

DORY-7064-B

Violet

0.0738-0.0748

DORY-7064-C

Red

0.0774-0.0784

CC1083-B

FIG. 50 Installing Synchronizer
Assembly

FIG. 52 Output Shaft Bearing Snap
Ring Sizes

determine the thickness of the
selective snap ring which will finally
be used to eliminate end play. If the
bearing race thickness is more than
that stamped on the master gauge,
the snap ring thickness must be
decreased by that closest to the
available snap ring (Fig. 52). If the
thickness is less, the snap ring
thickness must be increased.
11. Position the selected snap ring and
the bearing on the output shaft.
Position Tool T71P-4621-B on the
shaft, then place the assembly in a
press. Press the bearing into place
(Fig. 53). Secure the bearing with
the thickest snapringthat will fit the

groove in the output shaft.
12. Locate the drive ball in the output
shaft d e t e n t and push the
speedometer drive gear onto the
output shaft so that it just clears the
snap ring groove in the output shaft.
Install a new snap ring to output
shaft to retain the gear in position.
13. Heat the front end of the extension
housing, using a suitable hot plate or
by placing in hot water. This will
expand the extension housing so that
the output shaft can easily be
installed. Do not use a welding
torch.
14. Secure the output shaft bearing in
the extension housing with the snap
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ring selected in step 11.
INPUT SHAFT AND GEAR

Disassembly
1. Remove the snap ring from the input
shaft. Discard the snap ring.
2. The bearing should not be
removed unless it is noisy, rough,
spalled or cracked.
Position the input shaft bearing on
the tool shown in Figure 54 and press
the bearing off the shaft.
Assembly
1. Position the tool shown in Figure 55
so that it locates on the bearing inner
race. The bearing must be placed on
the shaft with the ring groove facing
away from the gear.
2. Press the bearing onto the shaft. The
tool used to replace the bearing,
which is an interference fit, ensures
that all the load is taken through the
inner bearing race. If the bearing is
installed so that the press load is
taken through the bearing balls, the
bearing will be damaged. Therefore,
be sure that the correct tool and
method are used.
3. Install the thickest snap ring
(selective fit) to secure the bearing to
the input shaft.

Press Ram

FIG. 54 Removing Input Shaft
Bearing

FIG. 53 Installing Output Shaft
Bearing

Press Ram

FIG. 55 Installing Input Shaft
Bearing
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SPECIFICATIONS
MODEL 72 WG TRANSMISSIONS
Transmission Lubricant Models AE and BB

Torque Specifications-Model AE

Type

Description

ESW-M2C83-B

Level

Capacity

To Bottom
of Filler Hole

2.8 Pints

Torque Specifications-Model BB

Input Shaft Bearing Retainer to Case Bolt
Extension Housing to Case Bolt
Cover to Case Screw
Filler Plug to Case
T.R.S. Switch
Seat Belt Warning Switch

8-10
33-36
8-10
24-27
15-20
15-20

Torque Ft-Lb

Application

Ft-Lb

Input Shaft Bearing Retainer to Case Bolt
Extension Housing to Case Bolt
Cover to Case Bolt
Filler Plug to Case
T.R.S. Switch
Seat Belt Warning Switch

12-15
20-25
12-15
25-30
15-20
15-20

PINTO 4 SPEED TRANSMISSIONS
Engine

Gear Ratios

Transmission
Model

1st

2nd

Rev.

3rd

1.6 and 2.0 Liter.

72 WG-AE

2.78

1.69

1.29

2.32

1.6 Liter.

72 WG-BB

3.513

2.396

1.412

3.963

SPECIAL SERVICE TOOLS - MODEL 72 WG-BB TRANSMISSION (PINTO)
Tool Number

Description

T70P-7113
T60K-7697-A
T71P-7095-A
T71P-7657-A
T71P-7095-A
T69P-4621-A
T71P-4621-B
T71P-7050-A
T69P-4621-A
T71P-4621-B
T71P-7140-A
T69P-4621-A
T71P-4621-A
T71P-17271-A
T71P-7A039-A
T70P-7154
T59L-500-A

Countershaft Dummy Shaft
Extension Housing Bushing Remover
Extension Housing Bushing Installer
Extension Housing Seal Remover
Extension Housing Seal Installer
Input Shaft Bearing Remover
Input Shaft Bearing Installer
Input Shaft Seal Installer
Output Shaft Bearing Remover
Output Shaft Bearing Installer
Reverse Idler Shaft Remover
Speedometer Gear Remover
Speedometer Gear Installer
Speedometer Gear Opening Plug Remover
Speedometer Gear Opening Plug Installer
Snap Ring Thickness Gauge
Transmission Holding Fixture

SPECIAL SERVICE TOOLS - MODEL 72 WG AE TRANSMISSION (PINTO)
Tool Number

Description

T70P-7113
T70P-7149

Countershaft Dummy Shaft
Extension Housing Bushing Remover

T70P-7095
T71P-7657-A
T70P-7095

Extension Housing Bushing Installer
Extension Housing Seal Remover
Extension Housing Seal Installer

T69P-4621-A

Input Shaft Bearing Remover

T71P-4621-B
T71P-7050-A

Input Shaft Bearing Installer
Input Shaft Seal Installer

T69P-4621-A

Output Shaft Bearing Remover

T71P-4621-B

Alternate Output Shaft Bearing Remover

T71P-7025-A

Output Shaft Bearing Installer

T70P-7154

Snap Ring Thickness Gauge
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17-00-01

AUTOMATIC TRANSMISSION

17-00-01

GROUP

Automatic Transm
PAGE

PART 17-01

17-01-01

Service

17-05-01

PART 17-10
17-10-01

PART 17-15

Shift Control
17-02-01

Linkage

MFD. BY FORD MOTOR CO. IN U.S.A.
DATE: 08/72
GVWR 5892
GAWR: FRONT 2964, REAR 2928
THIS VEHICLE CONFORMS TO ALL
APPLICABLE FEDERAL MOTOR
VEHICLE SAFETY STANDARDS IN
EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE.
PASSENGER

VEH. IDENT. NO.

TYPE

BODY

|

I COLOR | TRIM

fTcl

PAGE

C6 Automatic Transmission

PART 17-02

|57F]

PART 17-05
C4 Automatic Transmission

General Transmission

3S56H100001

17

fDAl
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FIG. 1 Typical Vehicle Certification Label—Transmission Identification
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AIR PRESSURE CHECKS

01-07

ANTI-STALL DASHPOT
CLEARANCE CHECK
(Engine Compartment)

01-05

ContinentalMark IV

Thunderbird

LincolnContinental

Pinto

Mustang

Montego

Maverick

Comet

Torino

Cougar

Meteor

Mercury

Applies to Models as Indicated

Ford

COMPONENT INDEX

All Models

PART 17-01 General Transmission Service

CASE (Transmission
Cleaning and Inspection
CONTROL PRESSURE CHECK

01-13
01-05

CONTROL VALVE BODY
Cleaning and Inspection

01-09

CONVERTER
Checking

01-04

Cleaning

01-11

DRAIN AND REFILL (Transmission)

01-08

ENGINE IDLE SPEED CHECK

01-04
'EXTENSION HOUSING INSPECTION 01-09
FLUID AERATION CHECK

01-04

FLUID LEAKAGE CHECK

01-04
01-03

FLUID LEVEL CHECK
FORWARD CLUTCH INSPECTION
C4 Transmission
C6 Transmission

01-10 N/A 01-10 N/A 01-10 01-10 01-10 01-10 01-10 01-10 N/A N/A

N/A

01-10 01-10 01-10 01-10 01-10 N/A N/A 01-10 01-10 N/A 01-10 01-1C 01-10

FRONT CLUTCH(FMX)
Cleaning and Inspection

01-10 01-10 01-10 01-10 01-10 N/A N/A 01-10 01-10 N/A N/A N/A

N/A

FRONT PUMP
Cleaning and inspection

01-09

FRONT SERVO (FMX)
Cleaning and Inspection

01-09 01-09 01-09 01-09 01-09 N/A N/A 01-09 01-09 N/A

N/A N/A N/A

Pressure Tests

01-07 01-07 01-07 01-07 01-07 N/A N/A 01-07 01-07 N/A

N/A N/A N/A

Testing Tool Installation

01-07 01-07 01-07 01-07 01-07 N/A N/A 01-07 01-07 N/A N/A N/A N/A

GOVERNOR INSPECTION

01-09

HYDRAULIC SYSTEM BENCH TESTS
(FMX)
t

A page number indicates that the item is for the vehicle(s) listed at the head of the column.
N/A indicates that the item is not applicable to the vehicle(s) listed.
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I

Applies to Models as Indicated

<

Ij

INTERMEDIATE SERVO INSPECTION
01-09 N/A 01-09 N/A 01-09 01-09 01-0901-0901-0901-09 N/A N/A N/A
C4 Transmission
C6 Transmission
01-0901-09 01-0901-09 01-0901-09 N/A N/A B1-03 01-09 N/A 01-0901-09 01-09
LOW-REVERSE SERVO INSPECTION
C4 Transmission

01-09 N/A 01-09 N/A 01-09 01-09 01-0901-0901-09 01-09 N/A N/A N/A

MANUAL LINKAGE CHECKS

01-03

OIL COOLER CLEANING

01-11

OIL COOLER TUBES
Removal and Installation

01-08

ONE-WAY CLUTCH
Cleaning and Inspection

01-10

OUTPUT SHAFT (FMX)
Cleaning and Inspection

O H 2 O H 2 01-1201-12 01-12 N/A

N/A 01-12 01-12 N/A

N/A N/A N/A

PINION CARRIERS INSPECTION
C4 Transmission
C6 Transmission
PLANET CARRIER AND

01-13 N/A 01-13 N/A 01-1301-13 01-13

01-13 01-13 N/A

01-1301-13 01-13 01-13 01-13 N/A

N/A

01-13 N/A 01-13 01-13 01-13

01-1301-13 01-13 01-13 01-13 N/A

N/A D1-1301-13 N/A

•N/A

01-0901-0901-09 01-0901-09 N/A

N/A 01-0901-09 N/A

N/A N/A N/A

NA

N/A

CENTER SUPPORT(FMX)
Cleaning and Inspection

N/A N/A

PRESSURE REGULATOR (FMX)
Cleaning and Inspection
PRIMARY SUN GEAR SHAFT (FMX)
Cleaning and Inspection

01-1001-1001-10 OHO OHO N/A N/A 01-1001-10 N/A N/A

REAR CLUTCH (FMX)
Cleaning and Inspection

01-1001-1001-10 01-10 OHO N/A N/A 01-1001-10 N/A

N/A N/A N/A

REAR SERVO (FMX)
Cleaning and Inspection

01-09 01-0901-0901-0901-09 N/A N/A h 1-09 01-09 N/A

N/A N/A N/A

REAR SUPPORT (FMX)
Cleaning and Inspection

01-1301-13 01-13 01-13 01-13 N/A N/A 01-13 01-13 N/A

N/A N/A N/A

N/A N/A

REVERSE-HIGH CLUTCH INSPECTION
C4 Transmission

01-10 N/A OHO N/A 01-10 01-1001-1001-1001-10 OHO N/A

C6 Transmission

01-1001-10 01-10 01-1001-10 N/A

N/A 01-1001-10 N/A 01-1001-1001-10

A page number indicates that the item is for the vehicle(s) listed at the head of the column.
N/A indicates that the item is not applicable to the vehicle(s) listed.
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COMPONENT INDEX
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1

i
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1

8

= 11

11
-JO

SHIFT POINT CHECKS

01-06

SPECIFICATIONS

01-14

STALL TEST

01-06
STATOR ONE-WAY CLUTCH CHECK 01-11
STATOR TO IMPELLOR
INTERFERENCE CHECK

01-1

STATOR SUPPORT
Cleaning and Inspection

01-13

STATOR TO TURBINE
INTERFERENCE CHECK

01-11

TRANSMISSION CLEANING

01-09

TURBINE AND STATOR END
PLAY CHECK
VACUUM DIAPHRAGM
Checking
Removal and Installation

01-11
01-06
01-08

A page number indicates that the item is for the vehicle(s) listed at the head of the column
N/A indicates that the item is not applicable to the vehicle(s) listed.

TESTING
When diagnosing transmission
problems, refer to the Car Diagnosis
Manual for the detailed information on
the items that could be causing the
problem.
The following preliminary checks
should be made before proceeding with
other diagnosis checks.
MANUAL LINKAGE CHECKS

Correct manual linkage adjustment
is necessary to position the manual valve
for proper fluid pressure direction to the
different transmission components.
Improperly adjusted manual linkage
may cause crossleakage and subsequent
transmission failure. Refer to Linkage
Adjustments in Part 17-02 for detailed
manual linkage adjustment procedures.

TRANSMISSION FLUID LEVEL
CHECK

The automatic transmission is
designed to operate with the oil level
between the add and full mark on the
dipstick at an operating temperature of
150 degrees F to 170 degrees F, and
should be checked under these
conditions. The operating temperature
may be obtained by driving 15 to 20
miles of city type driving with the
outside temperature above 50 degrees F.
If the transmission is not at an operating
temperature of 150 degrees F to 170
degrees F and it becomes necessary to
check the fluid level, the transmission
may be checked at 70 degrees F to 95
degrees F. Check the fluid level as
follows:

Transmission at Operating
Temperature (150 degrees F to 170
degrees F)
1. With transmission in Park P
position, engine at curb idle RPM,
foot brakes applied and vehicle on
level surface, move the transmission
selector lever through each range,
allowing time in each range to
engage transmission, return to Park
P position, and apply parking brake.
On a vehicle equipped with vacuum
brake release, disconnect the release
line and plug the end of the line;
otherwise the parking brake will not
hold the transmission in any drive
position. Do not turn off the engine
during the fluid level check.
2. Clean all dirt from the transmission
fluid dipstick cap before removing
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the dipstick from the filler tube.
3. Pull the dipstick out of the tube,
wipe it clean, and push all the way
back into the tube. Be sure it is fully
seated.
4. Pull the dipstick out of the tube
again and check the fluid level. The
fluid level should be between the
ADD and FULL mark. If additional
fluid is required, add enough fluid
through the filler tube to bring the
level between the ADD and FULL
marks on the dipstick. Do not
overfill the transmission, as this will
result in foaming and loss of fluid
through the vent and possible
transmission malfunction.
5. Install the dipstick, making sure it is
fully seated in the tube.
6. Connect the vacuum brake release
line if so equipped, and test it for
proper operation.
Transmission at Room Temperature
(70 degrees F to 95 degrees F)
1. With transmission in Park P
position, engine at curb idle RPM,
foot brakes applied and vehicle on
level surface, move the transmission
selector lever through each range,
allowing time in each range to
engage transmission, return to Park
P position and apply parking brake.
On a vehicle equipped with a
vacuum brake release, disconnect
the release line and plug the end of
the line; otherwise the parking brake
will not hold the transmission in any
drive position. Do not turn off the
engine during the fluid level check.
2. Clean all dirt from the transmission
fluid dipstick cap before removing
the dipstick from the filler tube.
3. Pull the dipstick out of the tube,
wipe it clean, and push it all the way
back into the tube. Be sure it is fully
seated.
4. Pull the dipstick out of the filler tube
again and check the fluid level. For
C4 and FMX transmissions, the
fluid level should be between the
middle and top holes on the dipstick.
If the fluid level is below the middle
hole, add enough fluid through the
filler tube to bring the level between
the middle hole and the ADD mark.
For C6 transmission, the fluid level
should be between the middle and
top holes on the dipstick. If the fluid
level is below the middle hole, add
enough fluid through the filler tube
to bring the level between the middle
and top holes.
5. Install the dipstick, making sure it is
fully seated in the tube.
6. Connect the vacuum brake release
line if so equipped, and test it for
proper operation.
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If the transmission fluid level is
correctly established at 70 degrees F to
95 degrees F, it will appear between the
ADD and FULL marks on the dipstick
when the transmission reaches an
operating temperature of 150 degrees F
to 170 degrees F. This fluid is set
between the middle hole and the ADD
mark for C4 and FMX transmissions
and between the middle and top holes
for the C6 transmission to allow for
expansion of the fluid as transmission
temperatures rise to normal operating
temperatures of 150 degrees F to 170
degrees F. Do not overfill; however, if
fluid is too low, e x t r e m e cold
temperatures will contract the fluid,
which may result in transmission
malfunction.
FLUID AERATION CHECK
A fluid level that is too high will
cause the fluid to become aerated:
Aerated fluid will cause low control
pressure, and the aerated fluid may be
forced out the vent.
Check the transmission fluid level.
Low fluid level can affect the operation
of the transmission, and may indicate
fluid leaks that could cause transmission
damage.
TRANSMISSION FLUID LEAKAGE
CHECKS
Check the speedometer cable
connection at the transmission. Replace
the rubber seal if necessary.
Leakage at the oil pan gasket often
can be stopped by tightening the
attaching bolts to the proper torque. If
necessary, replace the gasket.
Check the fluid filler tube con
nection at the transmission case or pan.
If leakage is found here, install a new Oring or tighten the fitting to the specified
torque.
Check the fluid lines and fittings
between the transmission and the cooler
in the radiator tank for looseness, wear,
or damage. If leakage cannot be stopped
by tightening a fitting, replace the
damaged parts.
Check the engine coolant in the
radiator. If transmission fluid is present
in the coolant, the cooler in the radiator
is probably leaking.
The cooler can be further checked
for leaks by disconnecting the lines from
the cooler fittings and applying 50-75 psi
air pressure to the fittings. Remove the
radiator cap to relieve the pressure build
up at the exterior of the oil cooler tank.
If the cooler is leaking and will not hold
pressure, the cooler must be replaced.
Cooler replacement is described in the
Cooling System Section of Group 27.
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If leakage is found at either the
downshift control lever shaft or the
manual lever shaft, replace either or
both seals.
Inspect the pipe plug on the left side
of the transmission case at the front. If
the plug shows leakage, torque the plug
to specifications. If tightening does not
stop the leaks, replace the plug. On a C6
transmission, a TV pressure plug is also
provided on the right rear side of the
case.
When a converter drain plug leaks,
remove the drain plug with a sixpoint
wrench. Coat the threads with FoMoCo
Perfect Seal Sealing Compound or its
equivalent, and install the plug. Torque
the drain plug to specification. Fluid
leakage from the converter housing may
be caused by engine oil leaking past the
rear main bearing or from oil gallery
plugs, or power steering oil leakage
from steering system. Be sure to
determine the exact cause of the leak
before repair procedures are started.
Oil-soluble aniline or fluorescent dyes
premixed at the rate of 1/2 teaspoon of
dye powder to 1/2 pint of transmission
fluid have proved helpful in locating the
source of the fluid leakage. Such dyes
may be used to determine whether an
engine oil or transmission fluid leak is
present or if the fluid in the oil cooler
leaks into the engine coolant system. A
black light, however, must be used with
the fluorescent dye solution.
CONVERTER LEAKAGE CHECK
If there are indications that the
welds on the torque converter are
leaking, the converter will have to be
removed and the following check made
before the unit is replaced.
A leak checking tool (Fig. 2) can be
made from standard parts. The tool can
be used to check all converters.
1. Install the plug in the converter (Fig.
3) and expand it by tightening the
wing nut. Attach the safety chains.
2. Install the air valve in the drain plug
hole.
3. Introduce air pressure into the
converter. Check the pressure with a
tire gauge and adjust it to 20 psi.
4. Place the converter in a tank of
water. Observe the weld areas for
bubbles. If no bubbles are observed,
it may be assumed that the welds are
not leaking.
ENGINE IDLE SPEED CHECK
Check and, if necessary, adjust the
engine idle speed, using the procedure
given in Group 24.
If the idle speed is too low, the
engine will run roughly. An idle speed
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HEX. HEAD SCREW
3
/ 8 " - 2 4 X Vl
DISHED OR
FLAT WASHER
O.D.,

RUBBER PLUG
1 ! / 2 " DIA. X 2"
LONG Vl"
HOLE THRU
APPROXIMATELY
40 DUROMETER

WING NUT
Vl"—13 THREAD

CHAIN, 10" LONG

WELD TOGETHER
SECURELY—MUST
NOT LEAK

VALVE

STANDARD BOLT
! / 2 " - 1 3 X AVi"
LONG SQUARE
THREAD END
REMOVE HEAD
AND WELD TO
WASHER

STANDARD 1/8" FITT1NG-87971-S FOR
RETAPPED DRAIN PLUG THREADS-USE
1/4" OVERSIZE FITTING-87973-S
D 1067-B

FIG. 2 Converter Leak Checking Tool

DUAL AREA
DIAPHRAGM
TYPICAL C6
AND FMX
AUTOMATIC

that is too high will cause the vehicle to
creep, have harsh engagements and
harsh closed-throttle downshifts.

FIG. 5 Typical Vacuum Test Line
Connections

ANTI-STALL DASHPOT
CLEARANCE CHECK

After the engine idle speed has been
properly adjusted, check the antistall
dashpot clearance. Follow the
procedure given in Group 24 for
checking and adjusting this clearance.
D 1823-A

CONTROL PRESSURE CHECK

When the vacuum diaphragm unit is
operating properly and the down shift
linkage is adjusted properly, all the
transmission shifts (automatic and

Tire Pressure Gauge
D1921-A

FIG. 3 Converter Leak Checking
Tool Installation

FIG. 4 Rotunda ARE-29-05
Automatic Transmission
Tester

kickdown) should occur within the road
speed l i m i t s specified in the
Specifications.
If the shifts do not occur within
limits or the transmission slips during
shift point, use the following procedure
to determine whether the engine,
transmission, linkage, vacuum
diaphragm unit or valve body is causing
the condition.
1. Using the automatic transmission
tester (Fig. 4), attach the tachometer
to the engine and the vacuum gauge
to the transmission vacuum line at
the vacuum unit (Fig. 5).
On vehicles equipped with a dual
area diapgragm (DAD), check the
control pressure at 10 inches of vacuum
by removing the exhaust gas
recirculation (EGR) control hose from
the diaphragm and plugging the hose.
Do not plug the EGR port in the
diaphragm; this port must be left open to

D2041-D

FIG. 6 Typical Vacuum Diaphragm
and Control Pressure Connecting
Point-C4 and FMX Transmissions
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atmospheric pressure. When checking
the control pressure at stall and idle,
keep the hose connected.
2. Attach the pressure gauge to the
control pressure outlet at the
transmission (Figs. 6 and 7).
3. Firmly apply the parking brake and
start the engine.
On a vehicle equipped with a
vacuum brake release, apply the service
brakes. The parking brake can not be
used because the brake automatically
releases when the transmission selector
lever is moved to a drive position.
4. Adjust the engine idle speed to the
specified rpm. If the engine idle
speed cannot be brought within
limits by adjustment at the
carburetor idle adjustment screw,
check the throttle and downshift
linkage for a binding condition. If
the linkage is satisfactory, check for
vacuum leaks in the transmission
diaphragm unit (Fig. 8) and its
connecting tubes and hoses. Check
all other vacuum operated units
(such as the power brake) for
vacuum leaks.
VACUUM DIAPHRAGM CHECK

To check the vacuum unit for
diaphragm leakage, remove the unit
from the transmission. Use a distributor
tester equipped with a vacuum pump
(Fig. 8). Set the regulator knob so that
the vacuum gauge reads 18 inches with
the end of the vacuum hose blocked off.
Then, on single area diaphragms,
connect the vacuum hose to the
manifold vacuum port as shown in Fig.
8. On dual area diaphragms, connect the
vacuum hose to the EGR port leaving
the manifold vacuum port open to the
atmosphere. If the gauge still reads 18
inches, the vacuum unit diaphragm is
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The stall test is made in D, 2, 1 or R,
at full throttle to check engine
performance, converter clutch
operation or installation, and the
holding ability of the forward clutch,
reverse-high clutch and low-reverse
band and the gear train one-way clutch.
While making this test, do not hold the
throttle open for more than five seconds
at a time.
CONTROL PRESSURE PORT

D1643-F

FIG. 7 Control Pressure Connecting
Point-C6 Transmission

Then move the selector lever to
Neutral and run engine at 1000 rpm for
about 15 seconds to cool the converter
before making the next test. If the engine
speed recorded by the tachometer
exceeds the maximum limits shown in
the Specification Section, release the
accelerator immediately because clutch
or band slippage is indicated.
SHIFT POINT CHECKS

FIG. 8 Testing Transmission Vacuum
Unit for Leakage
INTERMEDIATE
SERVO RELEASE

PUMP IN

Check the minimum throttle
upshifts in D. The transmission should
start in first gear, shift to second, and
then shift to third, within the shift points
specified in the specification section.
While the transmission is in third
gear, depress the accelerator pedal
through the detent (to the floor). The
transmission should shift from third to

REVERSE-HIGH
CLUTCH

4
FRONT

FORWARD
CLUTCH

CONVERTER IN
^
PUMP OUT

not leaking.

As the hose is removed from the
transmission vacuum unit, hold a finger
over the end of the control rod. When
the hose is removed, the internal spring
of the vacuum unit should push the
control rod outward. If the vacuum
diaphragm needs replacing, install a
new unit that has been released for
service. Refer to the Specification
Section for vacuum diaphragm
assembly identification.

INTERMEDIATE
SERVO APPLY

CONTROL
PRESSURE
TO PRIMARY
THROTTLE VALVE
PRIMARY THROTTLE
PRESSURE TO VALVE
BODY
LOW REVERSE
SERVO

STALL TEST

Start the engine to allow it to reach
its normal temperature. Apply both the
parking and service brakes while
making tests.

PRIMARY THROTTLE
VALVE EXHAUST

GOVERNOR PRESSURE
TO VALVE BODY

CONTROL PRESSURE
TO GOVERNOR

FIG. 9 Case Fluid Passage Hole Identification C4 Automatic

D 2171-C
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second or third to first, depending on
the vehicle speed.
Check the closed throttle down shift
from third to first by coasting down
from about 30 mph in third gear. The
shift should occur within the limits
specified in the specification section.
When the selector lever is at 2, the
transmission can operate only in second
gear.
With the transmission in third gear
and road speed over 30 mph, the
transmission should shift to second gear
when the selector lever is moved from D
to 2 to 1. The transmission will
downshift from second or third to first
gear when this same manual shift is
made below approximately 25 mph with
a C4 transmission, 30 mph with a C6
transmission or 35 mph with an FMX
transmission. This check will determine
if the governor pressure and shift
control valves are functioning properly.
During the shift point check operation,
if the transmission does not shift within
specifications or certain gear ratios
cannot be obtained, refer to the
Diagnosis Manual to resolve the
problem.
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PUMP SUCTION
SERVO RELEASE

RE VERSE-HIGH

APPLY

FORWARD CLUTCH
APPLY

CONVERTER CHARGE
PUMP PRESSURE

SERVO APPLY

TV PRESSURE
LINE PRESSURE
TV PRESSURE
EXHAUST

GOVERNOR PRESSURE
OUT PUT

CONTROL PRESSURE
GOVERNOR

REVERSE CLUTCH
APPLY
D1587-B

AIR PRESSURE CHECKS

A NO DRIVE condition can exist,
even with correct transmission fluid
pressure, because of inoperative clutches
or bands. On automatic transmissions,
an erratic shift could be caused by a
stuck governor valve. The inoperative
units can be located through a series of
checks by substituting air pressure for
the fluid pressure to determine the
location of the malfunction.
To make the air pressure checks,
drain the transmission fluid and remove
the oil pan and the control valve body
assembly. The inoperative units can be
located by introducing air pressure into
the various transmission case passages
(Fig. 9, 10 or 11).
HYDRAULIC SYSTEM BENCH
TESTS (FMX TRANSMISSIONS)

After the transmission has been
assembled and is ready for installation in
the vehicle, check the hydraulic system
to make sure it is operating properly.
These hydraulic tests can be made on
the bench so that most malfunctions of
the system can be corrected before the
transmission is installed in the vehicle.
Testing Tool Installation
1. Install a plug in the filler tube hole
in the case or pan, and pour about
four quarts of clean transmission
fluid into the transmission through
the speedometer gear opening.
2. Remove the vacuum diaphragm unit

FIG. 10 Case Fluid Passage Hole Identification C6 Automatic

GOVERNOR
FRONT PUMP DISCHARGE
OUTPUT
TO
/ REAR SERVO
CONVERTER /
/ FRONT CLUTCH

Tool-7003
FROM CONVERTER

REAR CLUTCH

D1933-A

D2349-A

FIG. 11 Case Fluid Passage Hole
Identification—FMX Automatic

FIG. 12 Bench Testing Tool
Installation—Typical

and the diaphragm unit control rod,
and reinstall the vacuum unit if
these parts had been previously
installed.
3. Install the bench testing tool on the
transmission.
4. Remove the 1/8-inch pipe plug at
the transmission case. Turn the front
pump in a clockwise direction at 75100 rpm until a regular flow of
transmission fluid leaves the hole in
the transmission case. This

operation bleeds the air from the
pump.
5. Install the pressure gauge (77820 or
T57L-77820-A) as shown in Fig. 12
Pressure Tests

Turn the front pump at 75-100 rpm
and note the gauge readings. The
pressure readings on the bench test must
be within the limits as outlined in the
Specification Section, for the engine idle
check.
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If pressure gauge readings are within
limits in all selector lever positions,
install the vacuum diaphragm control
rod unit.

REMOVAL AND INSTALLATION
VACUUM DIAPHRAGM
REMOVAL AND INSTALLATION
1. Disconnect the hoses from the
vacuum unit.
2. On C4 and C6 transmissions,
remove the vacuum unit retaining
bracket bolt and bracket (Fig. 13).
Do not pry or bend the bracket. Pull
the unit from the transmission case.
On an FMX transmission, remove
the vacuum unit with the tool shown in
Fig. 14.
3. Remove the control rod.
4. Install the vacuum unit control rod
in the case.
5. On C4 and C6 transmissions, push
the vacuum unit into the case and
secure with the retaining bracket
and bolt. Tighten the bolt to 28-40
ft-lbs on C4 transmissions and 12-16
ft-lbs on C6 transmissions.
On an FMX transmission, thread
the vacuum unit into the case and using
a torque wrench with the tool shown in
Fig. 14, tighten the unit to 15-23 ft-lbs
torque.
6. Install the vacuum unit hoses to
their respective connectors.
TRANSMISSION FLUID DRAIN
AND REFILL
Normal maintenance and lubrication requirements do not necessitate
periodic automatic transmission fluid
changes. If a major repair,such as a
clutch band, bearing, etc., is required in
the transmission, it will have to be
removed for service. At this time the
converter, transmission cooler and
cooler lines must be thoroughly flushed
to remove any dirt.
When filling a dry transmission and
converter, install five quarts of fluid in
C4 transmissions and eight quarts in C6
and FMX transmissions. Then, check
the fluid level following the room
temperature checking procedures
described in this Part.
Following are the procedures for
partial drain and refill due to in-vehicle
repair operation.
C4 Transmissions
1. On PEF models, disconnect the
fluid filler tube from the
transmission oil pan to drain the
fluid.

RETAINING BOLT

BRACKET

D2119-B
VACUUM DIAPHRAGM
C4 AUTOMATIC
RETAINING BOLT

BRACKET

VACUUM DIAPHRAGM
C6 AUTOMATIC
D2526-A

FIG. 13 Vacuum Diaphragm
Installed—C4 and C6
Transmissions
On all other models, loosen the pan
attaching bolts to drain the fluid from
the transmission.
2. When the fluid has stopped draining
from the transmission, remove and
thoroughly clean the pan and the
screen. Discard the pan gasket.
3. Place a new gasket on the pan, and
install the pan on the transmission.
4. On PEF models, connect the filler
tube to the pan and tighten the
fitting securely.
5. Add three quarts of fluid to the
transmission through the filler tube.
6. Check the fluid level following the
room t e m p e r a t u r e c h e c k i n g
procedures described in this Part.
FMX or C6 Transmission
1. Raise the vehicle on a hoist or jack
stands.

FIG. 14 Removing or Installing
Vacuum Diaphragm—FMX
Transmission
2. Place a drain pan under the
transmission.
3. Loosen the pan attaching bolts to
d r a i n the fluid from the
transmission.
4. After the fluid has drained to the
level of the pan flange, remove the
rest of the pan bolts working from
the rear and both sides of the pan to
allow it to drop and drain slowly.
5. When the fluid has stopped draining
from the transmission, remove and
thoroughly clean the pan and the
screen. Discard the pan gasket.
6. Place a new gasket on the pan, and
install the pan on the transmission.
7. Add three quarts of fluid to the
transmission through the filler tube.
8. Check the fluid level following the
room t e m p e r a t u r e c h e c k i n g
procedures described in this Part.
OIL COOLER TUBE REMOVAL
AND INSTALLATION
When fluid leakage is found at the
oil cooler, the cooler must be replaced.
Cooler replacement is described in the
Cooling System Section of Group 27.
When one or more of the fluid cooler
steel tubes must be replaced, each
replacement tube must be fabricated
from the same size steel tubing as the
original line.
Using the old tube as a guide, bend
the new tube as required. Add the
necessary fittings, and install the tube.
After the fittings have been
tightened, add fluid as needed, and
check for fluid leaks.
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CLEANING AND INSPECTION
TRANSMISSION

Clean the parts with suitable solvent
and use moisture-free air to dry off all
parts and clean out fluid passages.
The composition clutch plates,
control valve body-to-screen gasket,
bands and synthetic seals should not be
cleaned in a vapor degreaser or with any
type of detergent solution. To clean
these parts, wipe them off with a lintfree
cloth. New clutch plates or bands
should be soaked in transmission fluid
for fifteen minutes before the plates or
bands are assembled.
CONTROL VALVE BODY

1. Clean all parts thoroughly in clean
solvent, and then blow them dry
with moisture-free compressed air.
If the valve body-to-screen gasket is
removed on a C4 or C6 Automatic,
the gasket should not be cleaned in
a degreaser, solvent or any type of
detergent solution. To clean the
gasket, wipe it off with a lint-free
cloth.
2. Inspect all valve and plug bores for
scores. Check all fluid passages for
obstructions. Inspect the check
valve for free movement. Inspect all
mating surfaces for burrs or
distortion. Inspect all plugs and
valves for burrs and scores. Crocus
cloth can be used to polish valves
and plugs if care is taken to avoid
rounding the sharp edges of the
valves and plugs.
3. Inspect all springs for distortion.
Check all valves and plugs for free
movement in their respective bores.
Valves and plugs, when dry, must
fall from their own weight in their
respective bores.
4. On a C6 transmission, inspect the
s e p a r a t o r plate screen for
obstructions. The screen must be
clean and free of foreign material. If
it is contaminated, it should be
removed from the separator plate,
cleaned in a suitable solvent, and
thoroughly blown out with
compressed air.
5. Roll the manual valve on a flat
surface to check it for a bent
condition.
INTERMEDIATE SERVO (C4 AND
C6 TRANSMISSIONS)

1. Inspect the servo bore for cracks and
the piston bore and the servo piston
stem for scores. Checkfluidpassages
for obstructions. Replace seals that
are damaged.

2. Check the servo spring and servo
band strut(s) for distortion.
3. Inspect the cover seal and gasket
cover sealing surface for damage.
LOW-REVERSE SERVO (C4
TRANSMISSION)

1. Inspect the servo body for cracks
and the piston bore for scores.
2. Check the fluid passages for
obstructions.
3. Inspect the band and the struts for
distortion. Inspect the band ends for
cracks.
4. Inspect the servo spring for
distortion.
5. Inspect the band lining for excessive
wear and bonding to the metal band.
6. Replace seals that are damaged.
FRONT SERVO (FMX
TRANSMISSION)

1. Inspect the servo bore for cracks and
the piston bore and the servo piston
stem for scores. Checkfluidpassages
for obstructions. Replace seals that
are damaged.
2. Check the actuating lever for free
movement, and inspect it for wear. If
necessary to replace the actuating
lever or shaft, remove the retaining
pin and push the shaft out of the
bracket.
Inspect the adjusting screw threads
and the threads in the lever for damage.
3. Check the servo spring and servo
band strut(s) for distortion.
REAR SERVO (FMX
TRANSMISSION)

1. Inspect the servo body for cracks
and the piston bore for scores.
2. Check the fluid passages for
obstructions.
3. Inspect the band and the struts for
distortion. Inspect the band ends for
cracks.
4. Inspect the servo spring for
distortion.
5. Inspect the band lining for excessive
wear and bonding to the metal band.
6. Check the servo body to case mating
surface for burrs. Check the
accumulator piston and the check
valve for freedom of movement.
Check the actuating lever socket for
scores.
7. Replace seals that are damaged.

2. Inspect the bushing for scores or
wear.
3. Inspect the rear seal for hardness,
cracks, or wear. If the seal shows
wear or deterioration, replace the
seal.
4. Inspect the seal counterbore and
remove all burrs and scores with
crocus cloth.
GOVERNOR

1. Inspect the governor valves and
bores for scores. Minor scores may
be removed from the valves with
crocus cloth. Replace the governor if
the valves or body is deeply scored.
2. On an FMX transmission, inspect
the governor screen for obstructions.
The screen must be clean and free of
f o r e i g n m a t e r i a l . If it is
contaminated, it should be cleaned
in a suitable solvent and thoroughly
blown out with compressed air.
3. Check for free movement of the
valves in the bores. The valves
should slide freely of their own
weight in the bores when dry.
Inspect fluid passages in the valve
body and counterweight for
obstructions. All fluid passages
must be clean.
4. Inspect the mating surfaces of the
governor body and governor
distributor (C4 or C6 Automatic)
for burrs and distortion. Mating
surfaces must be smooth and flat.
5. Check the mating surface of the
g o v e r n o r valve and the
c o u n t e r w e i g h t on a FMX
transmission for burrs or scratches.
PRESSURE REGULATOR (FMX
TRANSMISSION)

1. Inspect the regulator body and cover
mating surface for burrs.
2. Check all fluid passages for
obstructions.
3. Inspect the control pressure and
converter pressure valves and bores
for burrs and scores. Remove all
burrs carefully with crocus cloth.
4. Check free movement of the valves
in their bores. The valves should fall
freely into the bores when both the
valve and bore are dry.
5. Inspect the valve springs and spacers
for distortion.

EXTENSION HOUSING

1. Inspect the housing for cracks.
Inspect the gasket surface for burrs
or warpage.

FRONT PUMP

1. Inspect the mating surfaces of the
pump body and cover for burrs.
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2. Inspect the drive and driven gear
bearing surface for scores, and check
the gear teeth for burrs.
3. Check the fluid passages for
obstructions.
4. If any parts are found defective,
replace the pump as a unit. Minor
burrs and scores may be removed
with crocus cloth.
5. On a C6 transmission, check the
large seal ring groove of the pump
body for damage. Check the gasket
mating surface of the pump body for
damage.
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CLUTCH
CYLINDER

CLIP:

surface. Check the clutch release
spring(s) for distortion.
5. Inspect the needle bearing for worn
rollers.
FRONT CLUTCH (FMX
TRANSMISSION)

PISTON
SEAL

REVERSE-HIGH CLUTCH (C4 AND
C6 TRANSMISSIONS)

1. Inspect the drum band surface, the
bushing, and thrust surfaces for
scores. Minor scores may be
removed with crocus cloth. Badly
scored parts must be replaced.

Inspect the clutch piston bore and
the piston inner and outer bearing
surfaces for scores. Check the air bleed
ball valve in the clutch piston for free
movement. Check the orifice to make
sure it is not plugged.
2. Check the fluid passages for
obstructions. Allfluidpassages must
be clean and free of obstructions.
3. Inspect the clutch plates for wear
and scoring and check the plates for
fit on the clutch hub serrations.
Replace all plates that are badly
scored, worn or do not fit freely in
the hub serrations.
4. Inspect the clutch pressure plate for
scores on the clutch plate bearing
surface. Check the clutch release
spring(s) for distortion.

5. On C4 transmissions, check the
clutch plates for flatness and fit on
the clutch hub serrations. Discard
any plate that does not slide freely
on the serrations or that is not flat.
6. Check the clutch hub thrust surfaces
for scores and the clutch hub splines
for wear.
7. Check the splines on the turbine
shaft for wear and replace the shaft
if the splines are excessively worn.
Inspect the bushing in the turbine
shaft for scores. Check the input
shaft for damaged or worn splines.

FORWARD CLUTCH (C4 AND C6
TRANSMISSIONS)

REAR CLUTCH (FMX
TRANSMISSION)

1. Inspect the clutch cylinder thrust
surfaces, piston bore, and clutch
plate serrations for scores or burrs.
Minor scores or burrs may be
removed with crocus cloth. Replace
the clutch cylinder if it is badly
scored or damaged.
2. Check the fluid passage in the clutch
cylinder for obstructions. Clean out
all fluid passages. Inspect the clutch
piston for scores and replace if
necessary. Inspect the piston check
ball for freedom of movement and
proper seating (Fig. 15).
3. Check the clutch release spring for
distortion and cracks. Replace the
spring if it is distorted or cracked.
4. Inspect the composition and the
steel clutch plates and the clutch
pressure plate for worn or scored
bearing surfaces. Replace all parts
that are deeply scored.

1. Inspect the drum band surface, the
bushing, and thrust surfaces for
scores. Minor scores may be
removed with crocus cloth. Badly

D1939-A

FIG. 15 Clutch Piston Check Valve

scored parts must be replaced.

Inspect the clutch piston bore and
the piston inner and outer bearing
surfaces for scores. Check the air bleed
ball valve in the clutch piston for free
movement. Check the orifice to make
sure it is not plugged.
2. Check the fluid passages for
obstructions. Allfluidpassages must
be clean and free of obstructions.
3. Inspect the clutch plates for wear
and scoring and check the plates for
fit on the clutch hub serrations.
Replace all plates that are badly
scored, worn or do not fit freely in
the hub serrations.
4. Inspect the clutch pressure plate for
scores on the clutch plate bearing

1. Inspect the clutch cylinder thrust
surfaces, piston bore, and clutch
plate serrations for scores or burrs.
Minor scores or burrs may be
removed with crocus cloth. Replace
the clutch cylinder if it is badly
scored or damaged.
2. Check thefluidpassage in the clutch
cylinder for obstructions. Clean out
all fluid passages. Inspect the clutch
piston for scores and replace if
necessary. Inspect the piston check
ball for freedom of movement and
proper seating (Fig. 15).
3. Check the clutch release spring for
distortion and cracks. Replace the
spring if it is distorted or cracked.
4. Inspect the composition and the
steel clutch plates and the clutch
pressure plate for worn or scored
bearing surfaces. Replace all parts
that are deeply scored.
5. Check the clutch plates for flatness
and fit on the clutch hub serrations.
Discard any plate that does not slide
freely on the serrations or that is not
flat.
6. Check the clutch hub thrust surfaces
for scores and the clutch hub splines
for wear.
7. Inspect the turbine shaft bearing
surfaces for scores. If excessive
clearance or scores are found,
discard the unit.
8. Check the splines on the turbine
shaft for wear and replace the shaft
if the splines are excessively worn.
Inspect the bushing in the turbine
shaft for scores.
ONE-WAY CLUTCH

1. Inspect the outer and inner races for
scores or damaged surface area
where the rollers contact the races.
If the outer race on the C6
transmission is damaged the lowreverse clutch hub must be replaced.
2. Inspect the rollers and springs for
excessive wear or damage.
3. Inspect the spring and roller case for
bent or damaged spring retainers.
PRIMARY SUN GEAR SHAFT
(FMX TRANSMISSION)

1. Inspect the primary sun gear for
broken or worn teeth. Inspect all
thrust surfaces and journals for
scores. Check allfluidpassages (Fig.
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STATOR ONE-WAY CLUTCH
CHECK
REAR
CLUTCH

D1937-A

FIG. 16 Primary Sun Gear Shaft—Cross Sectional View

2.
3.

4.

5.

16) for obstructions and leakage.
Inspect the seal ring grooves for
burrs.
Inspect the sun gear shaft splines for
burrs and wear.
Check the fit of the seal rings in the
grooves of the shaft. The rings
should enter the grooves freely
without binding.
Check the fit of the seal rings in their
respective bores. A clearance of
0.0020.009 inch should exist
between the ends of the rings.
Install the seal rings on the shaft,
and check for free movement in the
grooves.

CONVERTER AND OIL COOLER

When internal wear or damage has
occurred in the transmission, metal
particles, clutch plate or band material
may have been carried into the
FMX TRANSMISSION Tool -T58L -7902 - A
C4 AND C6 TRANSMISSIONS
Tool-T59P-7902-C

C6 TRANSMISSION Too/-T64L-7902-A
"C4 AND FMX TRANSMISSIONS

Too/-T70P-7902-A

D 2350-B

FIG. 17 Converter Checking Tool

converter and oil cooler. These
contaminants are a major cause of
recurring transmission troubles and
MUST be removed from the system
before the transmission is put back into
service.
Whenever a transmission has been
disassembled to replace worn or
damaged parts or because the valve
body sticks from foreign material, the
converter and oil cooler MUST be
cleaned by using a mechanically
agitated cleaner, such as the Rotunda
LRE60081. Under NO circumstances
should an attempt be made to clean
converters or oil coolers by hand
agitation with solvent.
TURBINE AND STATOR END
PLAY CHECK

A special tool (Fig. 17) must be used
to check the condition of the converter.
This special tool is used to check the
turbine and stator end play and the
operation of the one-way stator clutch.
1. Insert the tool (Fig. 18) into the
converter pump drive hub until it
bottoms.
2. Install the guide over the converter
pump drive hub.
3. Expand the splitfiberbushing in the
turbine spline by tightening the
adjusting nut. Tighten the adjusting
nut until the tool is securely locked
into the spline.
4. Attach a dial indicator to the tool
(Fig. 18). Position the indicator
button on the converter pump drive
hub, and set the dial face at 0 (zero).
5. Lift the tool upward as far as it will
go and note the indicator reading.
The indicator reading is the total
end play which the turbine and
stator share. If the total end play
exceeds the limits specified in the
Specifications, replace the converter
unit.
6. Loosen the adjusting nut to free the
split bushing, and then remove the
tool from the converter.

1. Install the stator outer race holding
tool in one of the four holes provided
in the stator (Fig. 19).
2. Insert the tool in the converter pump
drive hub so the splines engage the
one-way clutch inner race (Fig. 19).
3. Place the guide over the tool to keep
the stator race holding tool from
turning. Then, hold the guide
stationary and place a torque
wrench on the tool (Fig. 19). The
tool (and stator inner race) should
turn freely clockwise (from the
pump drive hub inside the
converter). It should lock up and
hold a 10 ft-lb pull when the wrench
is turned counterclockwise. Try the
clutch for lockup and hold in at least
five different locations around the
converter.
4. If the clutch fails to lock up and hold
a 10 ft-lb torque, replace the
converter unit.
STATOR TO IMPELLER
INTERFERENCE CHECK

1. Position the front pump assembly on
a bench with the spline end of the
stator shaft pointing up (Fig. 20).
2. Mount a converter on the pump so
that the splines on the one-way
clutch inner race engage the mating
splines of the stator support, and the
converter hub engages the pump
drive gear.
3. While holding the pump stationary,
try to rotate the converter
counterclockwise. The converter
should rotate freely without any
signs of interference or scraping
within the converter assembly.
4. If there is an indication of scraping,
the trailing edges of the stator blades
may be interfering with the leading
edges of the impeller blades. In such
cases, replace the converter.
STATOR TO TURBINE
INTERFERENCE CHECK

1. Position the converter on the bench
front side down.
2. Install a front pump assembly to
engage the mating splines of the
stator support and stator, and pump
drive gear lugs.
3. Install the input shaft, engaging the
splines with the turbine hub (Fig.
21).
4. While holding the pump stationary,
attempt to rotate the turbine with
the input shaft. The turbine should
rotate freely in both directions
without any signs of interference or
scraping noise.
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D2351-A

FIG. 18 Checking Turbine and Stator End Play

rRONT PUMP AND STATOR
SUPPORT SHAFT
D1922-A

D2352-A

FIG. 19 Checking Stator One-Way Clutch

5. If interference exists, the stator front
thrust washer may be worn,
allowing the stator to hit the turbine.
In such cases, the converter must be
replaced.
The converter crankshaft pilot
should be checked for nicks or damaged
surfaces that could cause interference
when installing the converter into the
crankshaft. Check the converter front
pump drive hub for nicks or sharp edges
that would damage the pump seal.

FIG. 20 Stator to Impeller
Interference Check

OUTPUT SHAFT (FMX
TRANSMISSION)

1. Inspect the thrust surfaces and
journals for scores. Inspect the
internal gear for broken or worn
teeth.
2. Inspect the ring grooves for burrs.
3. Inspect the key way and drive ball
pocket for wear, and inspect the
splines for burrs, twist or wear.
4. Inspect the external parking gear

t e e t h for d a m a g e and t h e
speedometer drive gear teeth for
burrs.
5. If either the output shaft orringgear
has been replaced, place the
assembled unit with the gear face
down on the bench, push the shaft
downward, and check the clearance
between the top of the snapringand
its groove (Fig. 22). If this clearance
exceeds 0.002 inch, replace the snap
ring with a thickerringto reduce the
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INPUT SHAFT
CENTER SUPPORT

FRONT PUMP AND
STATOR SUPPORT
SHAFT

"CAM TYPE" CLUTCH RACE

PLANETARY CLUTCH

CONVERTER
ASSEMBLY

PLANET CARRIER
D1923-A

FIG. 21 Stator to Turbine
Interference Check

D1938-B

FIG. 23 Roller Type Planetary Clutch, Carrier and Center Support

checked for adequate staking. If
staking does not appear adequate,
the pins should be restaked before
installation. When restaking, the
retaining pins must not be driven
into the carrier any further than
0.040 inch below the surface of the
carrier.
2. Inspect the pinion gears for
damaged or excessively worn teeth.
3. Check for free rotation of the pinion
gears.
D1936-A

FIG. 22 Checking Output Shaft
Snap Ring Clearance

clearance to less than" 0.002 inch.
Selective snap rings are available in
several thicknesses for this purpose.

STATOR SUPPORT

1. Inspect the stator support splines for
burrs and wear.
2. On a C4 or C6 A u t o m a t i c
transmission, check the oil ring
grooves in the stator support for
nicks, burrs or damaged edges.

PLANET CARRIER AND CENTER
SUPPORT (FMX TRANSMISSION)

REAR SUPPORT (FMX
TRANSMISSION)

1. Inspect the clutch outer race, inner
race, band surface, pinion gears,
bearings, and thrust washer (Fig. 23)
for roughness.
2. Inspect the center support bushing
for roughness. "

1. Inspect the gasket mating surfaces
for damage.
2. Inspect the support bushing for
scores.
3. Inspect the rear support fluid
passages for obstructions.
4. Check the fit of thefluidtubes in the
support.

PINION CARRIERS (C4 AND C6
TRANSMISSIONS)

CASE

Individual parts of the planet
carriers are not serviceable.
1. The pins and shafts in the planet
assemblies should be checked for
loose fit a n d / o r c o m p l e t e
disengagement. Use a new planet
assembly if either condition exists.
Before installing a planet assembly,
the shaft retaining pins should be

Inspect the case for cracks and
stripped threads. Inspect the gasket
surfaces and mating surfaces for burrs.
Check the vent for obstructions, and
check all fluid passages for obstructions
and leakage (Figs. 9, 10 and 11).
Inspect the case bushing for scores.
Check all parking linkage parts for wear
or damage.

If a transmission case thread is
damaged, service kits may be purchased
from local jobbers. To repair a damaged
thread, the following procedures should
be carefully followed.
1. Drill out the damaged threads,
using the same drill size as the
thread OD. For example, use a 5/16
inch drill for a 5/16-18 thread.
2. Select the proper special tap and tap
the drilled hole. The tap is marked
for the size of the thread being
repaired. Thus, the special tap
marked 5/16-18 will not cut the
same thread as a standard 5/16-18
tap. It does cut a thread large
enough to accommodate the insert,
and after the insert is installed the
original thread size (5/16-18) is
restored.
3. Select the proper coil inserting tool.
These tools are marked with the
thread size being repaired. Place the
insert on the tool and adjust the
sleeve to the length of the insert
being used.
Press the insert against the face of
the tapped hole. Turn the tool clockwise
and wind the insert into the hole until
the insert is 1/2 turn below the face.
4. Working through the insert, bend
the insert tang straight up and down
until it breaks off at the notch.
5. If the inserts are not properly
installed, they can be removed with
the extractor tool. Place the
extractor tool in the insert so that
the blade rests against the top coil 1/
4 to 1/2 turn away from the end of
the coil. Tap the tool sharply with a
hammer so that the blade cuts into
the insert. Exert downward pressure
on t h e t o o l a n d t u r n i t
counterclockwise until the insert is
removed.
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SPECIFICATIONS
SPECIAL SERVICE TOOLS
Tool No.

Former No.

ARE-29-05

Description

Tool No.

Automatic Transmission Tester

T59P-7902-C

Former No.

Description
Welded Converter Sprag Driver and Gauge

TOOL-S8696-A

Vacuum Diaphragm Wrench

LRE-60081

Torque Converter and Cooler Cleaner

T63P-7902-A

Converter Stator Check Adapter

TOOL-4201-C

4201-C

Differential Backlash and Runout Gauge, with

T64L-7902-A

Welded Converter Sprag Driver and Gauge Post

TOOL-7003

7003

Bench Test Turning Tool

T70P-7902-A

Welded Converter Sprag Driver and Gauge Post

T57L-77820-L

400 Lb. Pressure Gauge

C4 and C6 Trans.

Adapter Kit for T59P-7902-C C6 Trans.

Universal Bracket, Dial Indicator and Bracket

Welded Converter Sprag Driver and Gauge

T58L-7902-A

FMX Trans.

Adapter Kit for T59P-7902-C C4, C6 Trans.

VACUUM DIAPHRAGM ASSEMBLY IDENTIFICATION
Transmission Type

C4

C6

FMX

Type©

Diaphragm Part No.

Identification

PEJ

SAD

D3FP-7A377-AA

1 Yellow Stripe

All Except PEJ

DAD

D30P-7A377-AA

1 Red Stripe

PGA-AF2, AG2, AU3
PJA-G1, HI
PJB-K2

DAD

D3AP-7A377-FA

1 Green Stripe

DAD

D3AP-7A377-CB

1 Yellow Stripe

Transmission Models

PGA-AV2, AW1, AY1
PGB-AC8, AT
PJA-J1. PJB-A1. B1. C1
PJC, PJD
PHA-H3
PHB-E7, L6, Z3
PHA-J2

DAD

D3ZP-7A377-AB

1 Orange Stripe

DAD

D3AP-7A377-DA

1 Black Stripe

Length

Throttle Valve Rod (2)
Color Identification

1.505-1.515
1.555-1.565
1.605-1.615
1.601-1.611
1.634-1.644
1.650-1.660
1.667-1.677

Blue Daub
None
Yellow Daub
Yellow Daub
Blue Daub
Green Daub
None

1.700-1.710

White Daub

T)DAD - Dual Area Diaphragm; SAD - Single Area Diaphragm.
T)Before replacing the throttle valve rod on C4 and C6 transmissions, check the line pressure. If the line pressure is below specifications, use the next longest
rod. If the line pressure is above specifications, use the next shortest rod. (Refer to the Specifications Booklet for control pressure specifications).
CD2120-D
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ContinentalMark IV

Thunderbird

LincolnContinental

Pinto

Mustang

Montego

Maverick

Comet

Torino

Cougar

Meteor

Mercury

Applies to Models as Indicated

Ford

COMPONENT INDEX

All Models

j

j

PART 17-02 Shift Control Linkage

DOWNSHIFT LINKAGE
Adjustment

02-01

LOCK ROD

N/A

N/A N/A 02-01 N/A 02-01 02-01 N/A 02-01 N/A N/A N/A N/A

Adjustment
Removal and Installation
SHIFT CONTROL CABLE

N/A
N/A

N/A N/A 02-02 02-02 02-02 02-02 02-02 02-02 02-02 N/A N/A N/A
N/A N/A 02-06 02-06 02-06 02-06 02-06 02-06 02-06 N/A N/A N/A

Removal and Installation
SHIFT LINKAGE GROMMET
Removal and Installation

N/A

N/A N/A

N/A

N/A N/A 02-07 02-07 02-07 02-07 02-07 02-07 02-07 N/A N/A N/A

Adjustment
MANUAL LINKAGE
Adjustment
NEUTRAL START SWITCH

02-01

N/A 02-08 N/A N/A 02-08 N/A N/A N/A 02-08 02-08

02-06

SELECTOR LEVER
Removal and Installation
SPECIFICATIONS

02-08

THROTTLE LINKAGE
Adjustment

02-01

A page number indicates that the item is for the vehicle(s) listed at the head of the column.
N/A indicates that the item is not applicable to the vehicle(s) listed.

ADJUSTMENTS
The transmission control linkage
adjustments should be performed in the
order in which they appear in this
section of the manual.
MANUAL LINKAGE
ADJUSTMENTS

Column Shift
1. Place the selector lever in the D
position tight against the D stop.
2. Loosen the shift rod adjusting nut at
point A (Figs. 1, 3 and 4).
On vehicles equipped with a shift
cable, remove the nut at point A
and remove the cable from the transmission manual lever stud (Fig. 2).
3. Shift the manual lever at the
transmission into the D position,
second detent position from the back
of the transmission.

4. On vehicles equipped with a shift
cable, place the cable end on the
transmission manual lever stud,
using care to align the flats on the
stud withflatson the cable. Start the
adjustment nut.
5. Make sure that the selector lever has
not moved from the D stop; then,
tighten the nut at point A to
specification.
6. Check the transmission operation
for all selector lever detent positions.
Console or Floor Shift
1. Position the transmission selector
lever in D position.
2. Raise the vehicle and loosen the
manual lever shift rod retaining nut
(Figs. 5 thru 8). Move the
transmission manual lever to the D
position, second detent position
from the back of the transmission.
3. With the transmission selector lever
and manual lever in the D positions,

torque the attaching nut 10 to 20 ftlbs.
4. Check the operation of the
transmission in each selector lever
position.
THROTTLE AND DOWNSHIFT
LINKAGE ADJUSTMENTS

Adjusting the throttle linkage is
important to be certain the throttle and
downshift systems are properly
adjusted. The downshift system should
come in when the accelerator is pressed
through detent, and not before detent.
Refer to Group 24 for detailed throttle
and downshift linkage adjustment
procedures.
LOCK ROD ADJUSTMENT
(MAVERICK, COMET, MUSTANG
AND COUGAR WITH CONSOLE
OR FLOOR SHIFT)

Before attempting to adjust the

17-02-02

SHIFT CONTROL LINKAGE

17-02-02

TYPICAL WHEN MARKED •
NOTE:
GROMMET MUST BE REPLACED
IF ROD IS REMOVED.

COLUMN SHIFT
LEVER

COLUMN SHIFT
LEVER
GROMMET 7341
ROD
SHIFT ROD

GROMMET MUST BE
INSTALLED IN LEVERS
IN DIRECTION
INDICATED BY
ARROW

SHIFT ROD

lock rod, be sure that the transmission
manual linkage is properly adjusted.
1. Raise the vehicle and loosen the lock
rod retaining nut (Figs. 6 and 7).
2. Lower the vehicle and place the
selector lever in the D position tight
against the D stop.
3. Align the hole in the steering
column socket casting with the
column alignment mark and insert a
0.180 diameter gauge pin (no. 15
drill). The column casting must not
rotate with the gauge pin in position.
4. Raise the vehicle and torque the lock
rod retaining nut to 10-20 ft-lbs.
5. Lower the vehicle. Remove the
gauge pin and check the linkage for
proper operation.
NEUTRAL START SWITCH
ADJUSTMENT (CONSOLE OR
FLOOR SHIFT VEHICLES ONLY)
PINTO, MAVERICK, COMET,
MUSTANG AND COUGAR (C4 OR
C6 TRANSMISSION)

SHIFT ROD
302 C.I.D. ENGINE
SAME AS MAIN VIEW EXCEPT
AS SHOWN

250 C.I'.D. ENGINE
SAME AS MAIN VIEW
EXCEPT AS SHOWN

FIG. 1 Manual Linkage—Column Shift—Maverick and Comet
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1. With the manual lever properly
adjusted, loosen the two switch
attaching bolts (Fig. 9).
2. With the transmission manual lever
in neutral, rotate the switch and
BRAKE PEDAL
SUPPORT BRACKET

BRACKET
CABLE

4
u

GROMMET

CLIP
TYPICAL INSTALLATION FOR
C6 TRANSMISSION
COLUMN SHIFT LEVER

SHIFT CABLE

BRACKET

CABLE

TRANSMISSION MANUAL LEVER

CLIP
VIEW FOR C4 TRANSMISSION SAME AS
MAIN VIEW EXCEPT AS SHOWN

FIG. 2 Manual Linkage—Column Shift—Torino, Montego, Thunderbird and Continental Mark IV
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ENGINES WITH C4 TRANSMISSION.
SAME AS MAIN VIEW EXCEPT
AS SHOWN

TRANSMISSION MANUAL LEVER
TYPICAL WHEN MARKED •

NOTE;

GROMMETMUST BE REPLACED
IF ROD IS REMOVED.
__ R 0 D
LEVER * n /""GROMMET MUST BE
7 3 4 1 — ^ S ^ / INSTALLED IN LEVERS
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INDICATED BY
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TRANSMISSION
MANUAL LEVER
MAIN VIEW FOR 302 AND 351
ENGINES WITH FMX TRANSMISSION
VIEW FOR 400, 460 AND 429 ENGINES
WITH C6 TRANSMISSION. SAME AS
MAIN VIEW EXCEPT AS SHOWN

THIS DIMENSION MUST NOT BE EXCEEDED
DURING INSTALLATION. GROMMET CAN BE
DAMAGED BY INSERTING ROD TOO FAR

C 2023- E

FIG. 3 Manual Linkage—Column Shift—Ford, Mercury and Meteor

insert the gauge pin (No. 43 drill
shank end) into the gauge pin holes
of the switch. The gauge pin has to
be inserted to a full 31/64 inch into
the three holes of the switch (Fig. 9).
3. Torque the two switch attaching
bolts to specification. Remove the
gauge pin from the switch.
4. Check the operation of the switch.
The engine should start only with
the transmission selector lever in
Neutral and Park.

TYPICAL WHEN MARKED •
NOTE:
GROMMET MUST BE REPLACED
IF ROD IS REMOVED.
GROMMET MUST BE
INSTALLED IN LEVERS
IN DIRECTION
LEVER

TRANSMISSION MAUAL LEVER
\

COLUMN SHIFT
LEVER

0.06

THIS DIMENSION MUST
NOT BE EXCEEDED
DURING INSTALLATION.
GROMMET CAN Bf:
DAMAGED BY INSERTING
ROD TOO FAR

MUSTANG AND COUGAR WITH
FMX TRANSMISSION AND TORINO
AND MONTEGO WITH C4 OR C6
TRANSMISSION

1. With the manual linkage properly
adjusted and the engine turned off,
place the selector lever in the N
(Neutral) position.
2. Remove the selector lever handle
attaching screw and remove the
handle (Figs. 7 and 8).
3. Remove the dial housing attaching
screws and remove the housing.
4. Remove the two pointer backup
shield attaching screws and remove
the shield.
5. Loosen the two screws securing the
neutral start switch to the selector
lever housing (Fig. 10).
6. Place the selector lever in the P

ROD

D2265-C

FIG. 4 Manual Linkage—Column Shift—Lincoln Continental

(Park) position and hold it against
the forward stop.
7. Move the neutral switch rearward to
the end of its travel.
8. Hold the switch in the rearward
position and tighten the two
attaching screws.
9. With the selector lever in the P
(PARK) position, check the
operation of the switch. The engine
should start with the selector lever in
the park position. If the engine does

not start, replace the switch. Refer
to the Neutral Start Switch Removal
and Installation procedures in this
section.
10. Install the pointer back-up shield on
the housing and lever assembly.
11. Install the dial housing on the
selector lever housing assembly.
12. Install the selector lever handle.

17-02-04

SHIFT CONTROL LINKAGE

17-02-04

ENGAGE FLATS OF STUD
IN SLOT OF ROD BEFORE
APPLYING TORQUE

MANUAL LINKAGE ROD 7340
D 2293-B
FIG.

5 Manual Linkage—Floor Shift—Pinto

£s-

TYPICAL WHEN MARKED •
NOTE:
GROMMETMUST BE REPLACED
IF ROD IS REMOVED.

'302 C.I.D. ENGINE
^
SAME AS MAIN VIEW EXCEPT
AS SHOWN

FIG. 6 Manual Linkage—Console or Floor Shift—Maverick and Comet
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FIG. 7 Typical Manual Linkage—Console or Floor Shift—Mustang and Cougar
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FIG. 8 Typical Manual Linkage—Console or Floor Shift—Torino and Montego
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FIG. 9 Neutral Start Switch
Adjustment—Pinto, Maverick,
Comet, Mustang and Cougar
with C4 or C6 Transmission
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FIG. 10 Typical Neutral Start Switch Adjustment—Mustang and Cougar with
FMX Transmission and Torino and Montego with C4 or C6 Transmission

REMOVAL AND INSTALLATION

SHIFT LINKAGE GROMMET
REMOVAL AND INSTALLATION

The automatic transmission linkage
systems make use of an oil impregnated
plastic grommet to connect the various
rods and levers. Whenever a rod is
disconnected from a grommet type
connector the old grommet must be
removed and a new one installed.
Remove and install the grommet as
follows:
1. Place the lower jaw of the tool
between the lever and the rod (Fig.
11). Position the stop pin against the
end of the rod (Fig. 11) and force the
rod out of the grommet. Remove the
grommet from the lever by cutting
off the large shoulder with a sharp
knife. The grommet must be
removed from the lever and a new
one installed each time the rod is
disconnected.
2. Before installing a new grommet,
adjust the stop pin to 1/2 inch and
coat the outside of the grommet with
lubricant. Then, place the grommet
on the stop pin and force it into the
lever hole. Turn the grommet
several times to be sure it is properly
seated.
3. Readjust the stop pin to the height
shown in Fig. 11. The pin height is

determined by the length of the rod
end which is to be installed into the
grommet. If the pin height is not
adjusted, the rod may be pushed too
far through the grommet causing
damage to the grommet retaining
lip.
4. With the pin height properly
adjusted, position the rod on the tool
and force the rod into the grommet
until the groove in the rod seats on
the inner retaining lip of the
grommet.
NEUTRAL START SWITCH
REMOVAL AND INSTALLATION
(CONSOLE OR FLOOR SHIFT
VEHICLES ONLY)
PINTO, MAVERICK, COMET,
MUSTANG AND COUGAR (C4 OR
C6 TRANSMISSION)

1. Remove the downshift linkage rod
from the transmission downshift
lever.
2. Apply penetrating oil to the
downshift lever shaft and nut.
Remove the transmission downshift
outer lever retaining nut and lever
(Fig. 9).
3. Remove the two neutral start switch
attaching bolts.

4. Disconnect the multiple wire
connector. Remove the neutral
switch from the transmission.
5. Install the neutral start switch on
the transmission. Install the two
attaching bolts.
6. With the transmission manual lever
in neutral, rotate the switch and
install gauge pin (No. 43 drill) into
the gauge pin hole (Fig. 9).
7. Tighten the switch attaching bolts to
specification and remove the gauge
pin.
8. Install the outer downshift lever and
attaching nut, and torque the nut to
specification. Install the downshift
linkage rod to the downshift lever.
9. Install the switch wires. Connect the
wire multiple connector. Check the
operation of the switch in each
detent position. The engine should
start only with the transmission
selector lever in N (Neutral) and P
(Park).
MUSTANG AND COUGAR WITH
FMX TRANSMISSION AND TORINO
AND MONTEGO WITH C4 OR C6
TRANSMISSION

1. Place the transmission selector lever
in the N (Neutral) position.
2. Raise the vehicle and remove the nut
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FIG. 11 Removing or Installing Shift Linkage Grommet

that secures the shift rod to the
lower end of the selector lever (Figs.
7 and 8).
3. Lower the vehicle and remove the
selector lever handle attaching screw
and the handle.
4. Remove the dial housing attaching
screws and the housing.
5. Disconnect the dial indicator light.
6. Disconnect the neutral start switch
and dial indicator light wires from
their connectors at the dash panel.
On vehicles equipped with an FMX
transmission, disconnect the seat
belt warning circuit connector.
7. Remove the four selector housing
and lever assembly attaching bolts.
Remove the selector lever and
housing assembly.
8. Remove the two pointer backup
shield attaching screws and remove
the shield.
9. Remove the two screws securing the
neutral start switch to the selector
lever housing and remove the
switch.
On a Mustang or Cougar, push
the neutral start switch harness plug
inward and remove the switch
and harness assembly (Fig. 10).
10. Before installing the new switch, be
sure the selector lever is against the
neutral detent stop and that the
actuator lever (Fig. 10) is properly
aligned in the neutral position.

11. Position the harness and neutral
switch assembly in the selector lever
housing (Figs. 7 and 8). Install but
do not tighten the two attaching
screws.
12. Place the selector lever in the P
(Park) position and hold it against
the forward stop.
13. Move the neutral switch rearward to
the end of its travel.
14. Hold the switch in the rearward
position and tighten the two
attaching screws.
15. Install the pointer back-up shield on
the housing and lever assembly.
16. Position the selector lever and
housing assembly on the console and
install the attaching bolts.
17. Connect the dial indicator light.
18. Connect the neutral start switch and
dial indicator light wires to their
respective connectors at the dash
panel. On vehicles equipped with an
FMX transmission, connect the seat
belt warning circuit wire to its
connectors.
19. Install the dial housing on the
selector lever housing assembly.
20. Install the selector lever handle and
place the selector lever in the D
position.
21. Raise the vehicle and secure the shift
rod to the selector lever.
22. Adjust the linkage as required.
Lower the vehicle.

23. Check the operation of the switch.
The engine should start only with
the transmission selector lever in
Neutral and Park.
SELECTOR LEVER REMOVAL
AND INSTALLATION (CONSOLE
OR FLOOR SHIFT VEHICLES
ONLY)

1. Raise the vehicle and remove t he nut
securing the shift rod to the lower
end of the selector lever (Figs. 5 thru
8).
2. Lower the vehicle, remove the
selector lever handle attaching
screw.
3. Remove the dial housing attaching
screws and the housing.
4. Remove the two pointer backup
shield attaching screws and remove
the shield.
5. Disconnect the dial indicator light.
On a Mustang or Cougar equipped with an FMX transmission and
Torino and Montego with a C4
or C6 transmission, disconnect the
neutral start switch and dial
indicator light wires from their
connectors at the dash panel.
6. Remove the selector housing and
lever assembly attaching bolts.
Remove the selector lever and
housing.
7. Remove the neutral start switch on
a Mustang or Cougar equipped with
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an FMX transmission and Torino
and Montego with a C4 or C6
transmission.
8. Remove the selector lever to housing
attaching nut. Remove the lever
from the housing.
9. Install the selector lever in the
housing and install the attaching
nut. Torque the nut to 20 to 25 ft-lbs.
10. Install the selector lever handle.
11. Check the clearance between the
detent pawl and plate. The detent
pawl, if properly adjusted, should
clear the highest point on the detent
plate. To adjust the pawl height,
hold the adjusting screw stationary
and turn the lock nut until the
proper clearance is obtained (Fig.
12).
12. Remove the handle from the selector
lever.
13. Connect the dial indicator light.
Install the neutral start switch on a
Mustang or Cougar equipped with
an FMX transmission and Torino
andl Montego with aC4 orC6 transmission. ' Connect the neutral start
switch and dial indicator light
wires to their respective connectors
at the dash panel. Adjust the neutral
switch.
14. Install the pointer back-up shield on
the housing and lever assembly.
15. Install the selector housing and lever
assembly as shown in Figure 5, 6, 7
or 8. Torque the attaching bolts 4-6
ft-lbs.
16. Install the dial housing and tighten
the attaching screws.
17. Install the selector lever handle and
tighten the attaching screw.
18. Position the selector lever in the D
position against the D stop.
19. Raise the vehicle. Install the shift
rod to the selector lever. Adjust the
manual linkage.
20. Lower the vehicle and check the
transmission operation in each
selector lever detent position.

SHIFT CONTROL CABLE
(TORINO, MONTEGO,
THUNDERBIRD AND
CONTINENTAL MARK IV ONLY)

Removal
1. From inside the vehicle, remove the
clip securing the control cable to the
brake support bracket (Fig. 2).
2. Remove the cable retaining clip at
the steering column shift lever and
slide the cable and bushing from the
lever.
3. Disengage the rubber grommet from
the dash panel.
4. Raise the vehicle and remove the
clip securing the cable to the bracket
on the transmission housing.
5. Remove the nut at point A and
remove the cable from the
transmission manual lever stud (Fig.
2). Pull the cable through the dash
panel and remove it from the
vehicle.
Installation
1. Feed the round end of the cable
through the dash panel and install
the rubber grommet in the dash
panel opening.
2. Lower the vehicle. Position the
control cable to the brake pedal
support bracket and secure with the
retaining clip.
3. Position the bushing and cable on
the steering column shift lever and
secure with the retaining clip.
4. Place the selector lever in the D
position tight against the D stop.
5. Raise the vehicle. Position the cable
to the bracket on the transmission
housing and secure with the
retaining clip.
6. Shift the manual lever at the
transmission into the D position,
second detent from the back of the
transmission.
7. Place the cable end on the
transmission manual lever stud,

D2304-A

FIG. 12 Typical Selector Lever
Detent Pawl Adjustment

using care to align the flats on the
stud with theflatson the cable. Start
the attaching nut.
8. Make sure the selector lever has not
moved from the D stop; then,
tighten the nut at point A to 10-15
ft-lbs torque.
9. Lower the vehicle and check the
transmission operation in each
selector lever detent position.

SPECIFICATIONS
SPECIAL TOOLS

TORQUE LIMITS - SHIFT CONTROL LINKAGE
Item

Torque

Selector Lever Shift Rod
Retaining Nut

10-20 Ft.-Lbs.

Selector Lever Shift Cable
Retaining Nut

10-15 Ft.-Lbs.

Steering Column Lock Rod
Retaining Nut

10-20 Ft.-Lbs.

Item

Torque

Selector Lever-to-housing
attaching Nut-Torino and
Montego

20-25 Ft.-Lbs.

Neutral Start Switch to
Case

55-75 In.-Lbs.

Ford Tool No.
T67P-7341-A

Description
Remove Replacer Trans.
Shift Linkage Insulators.

CD2306-B
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PART 17-05 C4 Automatic Transmission
Does Not Apply to Mercury, Cougar, Lincoln Continental, Thunderbird and Continental Mark IV
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Adjustment

Disassembly and Assembly
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Removal and Installation
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Disassembly and Assembly
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05-28

FRONT PUMP
Cleaning and Inspection

01-09

Disassembly and Assembly

05-23

Cleaning and Inspection
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Disassembly and Assembly
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REVERSE RING GEAR AND HUB
Disassembly and Assembly
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SPECIFICATIONS

GOVERNOR

05-28

Cleaning and Inspection

01-09

TRANSMISSION (COMPLETE)

Disassembly and Assembly

05-22

Disassembly and Assembly

05-09

05-09

Removal and Installation

05-05

Removal and Installation

DESCRIPTION
Figure 1 shows the location of the
converter, front pump, clutches, gear
train and most of the internal parts used
in the C4 automatic transmission. The
identification tag (Fig. 2) is located
under the lower front intermediate servo
cover bolt. The tag shows the model
prefix and suffix, assembly part
numbers, and the built date code. The
first line on the tag shows the
transmission model prefix and suffix. A
number appearing after the suffix (Fig.

2) indicates that the internal parts in the
transmission have been changed after
initial production start-up. For example,
a PEE-A model transmission that has
been changed internally would read
PEE-A1. Both transmissions are
basically the same, but some service
parts in the PEE-A 1 transmission are
slightly different than the PEE-A
transmission. Therefore, it is important
that the codes on the transmission
identification tag be checked when

ordering parts or making inquiries about
the transmission.
The C4 automatic transmission is a
three speed unit capable of providing
automatic upshifts and downshifts
through the three forward gear ratios,
and also capable of providing manual
selection of first and second gears.
The transmission consists essentially
of a torque converter, planetary gear
train, two multiple disc clutches, a oneway clutch and a hydraulic control
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FIG. 1 C4 Automatic Transmission

system (Figs. 3 and 4).
The only adjustments on the
transmission are the intermediate and
low-reverse bands.

TRANSMISSION MODEL

ASSEMBLY PART NO.

FIG. 2 Identification Tag

BUILD DATE CODE
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INTERNAL CHANGE
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FIG. 3 Hydraulic Control System—All Except Pinto
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ADJUSTMENTS
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Tool-T71P-77370-D
1

rool-71P-77370-H|

MUSTANG- Tool-71P-77370-B
PINTO - Tool-71P-77370-C
ALL OTHER VEHICLES Tool-T71P-773?0-D

To p r e v e n t damage to the
transmission and to assure proper band
adjustment, it is essential that the tools
and procedures described below are
used whenever the bands are adjusted.
INTERMEDIATE BAND
ADJUSTMENT

1. Clean all the dirt from the band
adjusting screw area. Remove and
discard the locknut.
2. Install a new locknut on the
adjusting screw. With the tool
shown in Fig. 5, tighten the
adjusting screw until the tool handle
clicks. The tool is a pre-set torque
wrench which clicks and breaks
when the torque on the adjusting
screw reaches 10 ft-lbs.
3. Back off the adjusting screw exactly
1 3/4 turns.
4. Hold the adjusting screw from
turning and torque the locknut to
specification.
LOW-REVERSE BAND
ADJUSTMENT

1. Clean all the dirt from the band

I:

-

-WF.D 1854-B

FIG. 5 Adjusting Intermediate Band

D 1855-B

FIG. 6 Adjusting Low-Reverse Band

adjusting screw area. Remove and
discard the locknut.
To remove the locknut on a Pinto,
use a l l / 2 inch drive 3/4 x 1 1/2 inch
long socket and socket handle.
2. Install a new locknut on the
adjusting screw with the tools shown
in Fig. 6. Tighten the adjusting
screw until the tool handle clicks.
The tool is a preset torque wrench
which clicks and breaks when the
torque on the adjusting screw
reaches 10 ft-lbs.

3. Back off the adjusting screw exactly
3 full turns.
4. Hold the adjusting screw from
turning and torque the locknut to
specification. On a Pinto, use Tool
T7OP-7B2OO-B to tighten the
locknut. Then, to secure the
adjustment, use 3/4 x 1 1/2 inch
socket with a torque wrench and
torque the locknut to specification.

REMOVAL AND INSTALLATION
TRANSMISSION
FORD, METEOR, TORINO, COMET,
MAVERICK, MONTEGO AND
MUSTANG

Removal
1. Raise the vehicle on a hoist.
2. Place the drain pan under the
transmission fluid pan. Remove the
fluid filler tube from the pan and
drain the transmission fluid on PEF
models. On PEB and PEE models,
loosen the pan attaching bolts and
allow the fluid to drain. Start
loosening the bolts at th£ rear of the
pan and work toward the front.
Finally remove all of the pan
attaching bolts except two at the
front, to allow the fluid to further
drain. After the fluid has drained,
install two bolts on the rear side of
the pan to temporarily hold it in
place.
3. Remove the converter drain plug
access cover from the lower end of
the converter housing.
4. Remove the converter-to-flywheel
attaching nuts. Place a wrench on

the crankshaft pulley attaching bolt
to turn the converter to gain access
to the nuts.
5. With the wrench on the crankshaft
pulley attaching bolt, turn the
converter to gain access to the
converter drain plug. Then, remove
the plug (Fig. 7). Place a drain pan
under the converter to catch the
fluid. After the fluid has been
drained from the converter, reinstall
the plug.
6. Remove the drive shaft and install
the extension housing seal replacer
tool in the extension housing.
7. Remove the vacuum line hoses from
the transmission vacuum unit.
Disconnect the vacuum line from
the retaining clip.
8. Remove the engine support to
crossmember bolts or nuts.
9. Remove the speedometer cable from
the extension housing.
10. Disconnect the oil cooler lines from
the transmission case.
11. Disconnect the selector rod or cable
at the transmission manual lever.
Disconnect the downshift rod at the
transmission downshift lever.
On console and floor shift vehicles,

disconnect the column lock rod at the
transmission, if so equipped.
12. On a Maverick, Comet or Mustang,
disconnect the neutral start switch
wires from the retaining clamps and
connectors.
13. Disconnect the starter cable.
Remove the starter attaching bolts
and remove the starter from the
converter housing.
14. On PEB and PEE models, remove
the bolt that secures the
transmission fluid filler tube to the

FIG. 7 Converter Drain Plug
Location—Typical
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cylinder head and lift the fluid filler
tube from the case.
15. On an 8 cylinder Maverick or
Comet, disconnect the muffler inlet
pipe at the exhaust manifold.
16. Position the transmission jack to
support the transmission and secure
the transmission to the jack with a
safety chain.
17. Remove the crossmember attaching
bolts and lower the crossmember.
18. Remove the five converter housingto-engine attaching bolts. Lower the
transmission and remove it from
under the vehicle.
Installation
1. Torque the converter drain plug to
specification.
2. Position the converter to the
transmission making sure the
converter drive flats are fully
engaged in the pump gear.
3. With the converter properly
installed, place the transmission on
the jack. Secure the transmission to
the jack with the safety chain.
4. Rotate the converter so that the
studs and drain plug are in
alignment with their holes in the
flywheel.
5. With the transmission mounted on a
transmission jack, move the
c o n v e r t e r and t r a n s m i s s i o n
assembly forward into position,
using care not to damage the
flywheel and the converter pilot.
The converter must rest squarely
against the flywheel. This indicates
that the converter pilot is not
binding in the engine crankshaft.
6. Install thefiveconverter housing-toengine attaching bolts. Torque the
bolts to specification. Remove the
safety chain from the transmission.
7. Position the crossmember and
install the attaching bolts. Torque
the bolts to specifications.
8. Lower the transmission and install
the engine support to crossmember
bolts or nuts. Torque the bolts or
nuts to specification.
9. On an 8 cylinder Maverick or
Comet, connect the muffler inlet
pipe to the exhaust manifolds.
10. Install the flywheel to converter
attaching nuts. Torque the nuts to
specification.
11. Remove the transmission jack.
Install the fluid filler tube in the
transmission case or pan. Secure the
tube to the cylinder head with the
attaching bolt. Install the vacuum
hoses on the transmission vacuum
unit. Install the vacuum line
retaining clip.
12. Connect the fluid cooling lines to the
transmission case.
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13. On a Maverick, Comet or Mustang,
connect the neutral start switch
wires to their respective connectors
and secure the harness in the
retaining clamps.
14. Connect the downshift rod to the
downshift lever.
15. Connect the selector rod or cable to
the transmission manual lever.
Connect the column lock rod on
console and floor shift vehicles, if so
equipped.
16. Connect the speedometer cable to
the extension housing.
17. Install the converter housing cover
and torque the attaching bolts to
specification.
18. Install the starter and torque the
attaching bolts to specification.
Connect the starter cable.
19. Install the drive shaft. Torque the
companion flange U-bolts attaching
nuts to specification.
20. Lower the vehicle. Fill the
transmission to the proper level with
the specified fluid. Adjust the
manual and downshift linkage as
required.
PINTO

Removal
1. Connect a remote starter button and
raise the vehicle on a hoist.
2. Place the drain pan under the
transmission fluid pan. Starting at
the rear of the pan and working
toward the front, loosen the
attaching bolts and allow the fluid to
drain. Finally remove all of the pan
attaching bolts except two at the
front, to allow the fluid to further
drain. After the fluid has drained,
install two bolts on the rear side of
the pan to temporarily hold it in
place.
3. Remove the converter drain plug
access cover and adapter plate bolts
from the lower end of the converter
housing.
4. Remove the converter-to-flywheel
attaching nuts. Crank the engine to
turn the converter to gain access to
the nuts.
5. Crank the engine until the converter
drain plug is accessible. Then,
remove the plug. Place a drain pan
under the converter to catch the
fluid. After the fluid has been
drained from the converter, reinstall
the plug.
6. Remove the drive shaft and install
the extension housing seal replacer
tool in the extension housing.
7. Remove the speedometer cable from
the extension housing.
8. Disconnect the shift rod at the
t r a n s m i s s i o n m a n u a l lever.
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Disconnect the downshift rod at the
transmission downshift lever.
9. Remove the starter-to-converter
housing attaching bolts and position
the starter out of the way.
10. Disconnect the neutral start switch
wires from the retaining clamps and
connectors.
11. Remove the vacuum line from the
transmission vacuum unit.
Disconnect the vacuum line from
the retaining clip. Disconnect the
transmission regulated spark
( T . R . S . ) switch wire at the
transmission.
12. Position a transmission jack under
the transmission and raise it slightly.
13. Remove the engine rear support-tocrossmember nut.
14. Remove the crossmember-to-frame
side support attaching bolts and
remove the crossmember.
15. Disconnect the muffler inlet pipe at
the exhaust manifold and secure it in
a raised position to the right side of
the vehicle.
16. L o w e r t h e j a c k u n d e r t h e
t r a n s m i s s i o n and allow the
transmission to hang.
17. Position a jack to the front of the
engine and raise the engine to gain
access to the two upper converter
housing-to-engine attaching nuts.
18. Disconnect the oil cooler lines at the
transmission. Remove the lines from
the retaining clip at the cylinder
block and position them out of the
way.
19. Remove the four lower converter
housing-to-engine attaching bolts.
20. Remove the bolt that secures the
transmission filler tube to the
cylinder block and lift the tube from
the case.
21. Secure the transmission to the jack
with a safety chain.
22. Remove the two upper converter
housing-to-engine attaching nuts.
Move the transmission to the rear
and down to remove it from under
the vehicle.
Installation
1. Torque the converter drain plug to
specification.
2. Position the converter to the
transmission making sure the
converter drive flats are fully
engaged in the pump gear.
3. With the converter properly
installed, place the transmission on
the jack. Secure the transmission to
the jack with safety chain.
4. Rotate the converter so that the
studs and drain plug are in
alignment with their holes in the
flywheel.
5. With the transmission mounted on a
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transmission jack, move the
converter and transmission
assembly forward into position,
using care not to damage the
flywheel and the converter pilot.
The converter must rest squarely
against the flywheel. This indicates
that the converter pilot is not
binding in the engine crankshaft.
6. Install the two upper converter
housing-to-engine attaching nuts
and torque them to specification.
7. Remove the safety chain from the
transmission.
8. Insert the filler tube in the case and
secure it to the cylinder block with
the attaching bolt. Torque the bolt
to specification.
9. Install the oil cooler lines in the
retaining clip at the cylinder block.
C o n n e c t t h e l i n e s to t h e
transmission case.
10. Remove the jack supporting the
front of the engine.
11. Position the muffler inlet pipe
support bracket to the converter
housing and install the four lower
converter housing-to-engine
attaching bolts. Torque the bolts to
specification.
12. Raise the transmission. Position the
crossmember to the frame side
supports and install the attaching
b o l t s . T o r q u e the b o l t s to
specification.
13. Lower the transmission and install
the rear
engine support-tocrossmember nut. Torque the nut to
specification.
14. Remove the transmission jack.
Install the vacuum hose on the
transmission vacuum unit. Install
the vacuum line retaining clip.
Connect the transmission regulated
spark (T.R.S.) switch wire to the
switch.
15. Connect the neutral start switch
wires to their respective connectors
and secure the harness in the
retaining clamps.
16. Install the starter and torque the
attaching bolts to specification.
17. Install
the four
flywheel-toconverter attaching nuts. Torque the
nuts to specification.
18. Install the converter drain plug
access cover and adapter plate bolts.
Torque the bolts to specification.
19. Connect the muffler inlet pipe to the
exhaust manifold.
20. Connect the transmission shift rod
to the manual lever.
21. Connect the downshift rod to the
downshift lever.
22. Connect the speedometer cable to
the extension housing.
23. Install the drive shaft. Torque the
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MANUAL DETENT LEVER

DETENT SPRING-TO-CASE
ATTACHING BOLT
DETENT SPRING-TO- LOWER
VALVE BODY ATTACHING BOLT

MANUAL DETENT SPRING
D2058-A

FIG. 8 Control Valve Body Detent Spring Installed

companion flange U-bolt attaching
nuts to specification.
24. Adjust the manual and downshift
linkage as required.
25. Lower the vehicle and remove the
remote starter button. Fill the
transmission to the proper level with
the specified fluid.
26. Check the transmission, converter
assembly and oil cooler lines for
leaks.
CONTROL VALVE BODY
1. Raise the vehicle so the transmission
oil pan is accessible.
2. Drain the transmission fluid. On
PEF models, disconnect the fluid
filler tube from the transmission oil
pan the drain the fluid. On PEB and
PEE models, loosen the pan
attaching bolts to drain the fluid
from the transmission. If the same
fluid is to be used again, filter the
fluid through a 100 mesh screen.
Reuse the fluid only if it is in good
condition.
3. Remove the transmission fluid pan
attaching bolts, pan and gasket.
4. Shift the transmission manual lever
to the P position and remove the two
bolts that attach the detent spring to
the valve body and case (Fig. 8).
5. Remove the remaining valve bodyto-case attaching bolts. Hold the
manual valve to keep it from sliding
out of the valve body and remove the
valve body from the case. Failure to
hold the manual valve while
removing the control assembly,
could cause the manual valve to
become bent or damaged.
6. Refer to the Disassembly and
Assembly Section of this Part for the
c o n t r o l valve body r e p a i r
operations.

7. Thoroughly clean and remove all
gasket material from the pan and
pan mounting face of the case.
Remove and discard the nylon
shipping plug from the oil pan filler
tube hole. This plug is used to retain
transmission fluid within the
transmission during shipment and
should be discarded when the oil pan
is removed.
8. Shift the manual lever at the
transmission into the P detent
position. Install the valve body to
the case. Position the inner
downshift lever between the
downshift lever stop and the
downshift valve. Make sure the two
lands on the end of the manual valve
engage the actuating pin on the
manual detent lever. Install seven
valve body-to-case bolts. Do not
tighten the bolts at this time.
9. Position the detent spring i:o the
lower valve body and install the
spring-to-case bolt finger tight (Fig.
8).
10. Hold the detent spring roller in the
center of the manual detent lever
and install the detent spring-tolower valve body bolt (Fig. 8).
Tighten the bolt to 80-120 in-lbs
torque.
11. Tighten all the control valve bodyto-case attaching bolts to 80-120 inlbs torque.
12. Place a new gasket on the pan.
Install the pan and attaching bolts.
Torque the bolts to specification.
13. On PEF models, connect the filler
tube to the pan and tighten the
fitting securely.
14. Lower the vehicle and fill the
transmission with fluid. Check the
transmission pan area for fluid
leakage.
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INTERMEDIATE SERVO

1. Raise the vehicle and remove the
four servo cover-to-case attaching
bolts. Remove the identification tag.
To gain access to the servo on some
vehicles, it will be necessary to remove
the crossmember.
2. Remove the servo cover, gasket,
piston, and piston return spring.
Remove the piston from the cover
(Fig. 54).
3. Remove the piston seals and cover
gasket.
4. Install new piston seals on the
piston. Lubricate the piston seals
with clean transmission fluid. Install
the servo piston in the cover.
5. Install the piston return spring in the
case. Place a new gasket on the
cover. Install the piston and cover
into the transmission case.
6. Use two 5/16-18 x 1 1/4 bolts, 180
degrees apart to position the cover
against the case.
7. I n s t a l l t h e t r a n s m i s s i o n
identification tag. Install the two
servo cover attaching bolts. Remove
the two 1 1/4 inch bolts and install
two attaching bolts. Torque the bolts
to specification.
On an 8 cylinder Maverick or
Comet, use a pry bar between the servo
cover andfloorpan to position the cover
against the case. While holding the
cover in p o s i t i o n , install the
identification tag and the four attaching
bolts. Torque the bolts to specification.
8. Install the crossmember if it was
previously removed. Torque the
bolts to specification.
9. Adjust the intermediate band.
Lower the vehicle and check the
transmission fluid level.
10. If the band cannot be adjusted
properly, the struts are not in
position. Remove the pan and valve
body. Install the struts, valve body,
pan, and adjust the band. Refill the
transmission with fluid.
LOW-REVERSE SERVO

1. Raise the vehicle on a hoist.
2. Loosen the reverse band adjusting
screw locknut. Tighten the reverse
band adjusting screw to 10 ft-lbs
torque. (Tightening the screw will
insure that the band strut will be
held against the case by the band,
preventing it from falling down
when the reverse servo piston
assembly is removed).
3. Remove the four servo cover-to-case
attaching bolts. Remove the servo
cover and seal from the case.
4. Remove the servo piston from the
case (Fig. 56). The piston seal

Tool- 1175-AB

Tool- T50T-100-A

D1927-A

FIG. 9 Removing Extension Housing Seal
EXTENSION HOUSING

BUSHING

D1O25-B

EXTENSION HOUSING

D1O26-B

FIG. 10 Removing Extension Housing
Bushing

FIG. 11 Installing Extension Housing
Bushing

cannot be replaced, without
replacing the piston. The seal is
bonded to the piston.
5. To replace the piston on a Pinto,
insert a small screwdriver in the hole
of the piston stem (Fig. 57) and
remove the piston attaching nut,
piston, accumulator spring, and
spacer.
To install the piston, position the
accumulator spring and spacer (Fig. 58)
on the piston stem. Make sure the
crowned side of the spring is facing
toward the rod. Install a new servo
piston on the stem and install the
attaching nut. Torque the nut to
specification.
6. Install the piston into the case.
Install a new seal on the cover.
Install the cover by using two 5/1618 bolts, 1 1/4 inch long, at 180
degrees apart to position the servo
cover on the case. Install two cover
attaching bolts. Remove the two
installing bolts and install the last
two attaching bolts. Torque the
cover-to-case attaching bolts to
specification.
7. Adjust the low-reverse band. Lower
the vehicle and check the
transmission fluid level.
8. If the band cannot be adjusted
properly, the struts are not in
position. Remove the fluid pan and
valve body. Install the struts, valve
body, pan and adjust the band. Refill
the transmission with fluid.

drive shaft from the transmission.
2. When only the rear seal needs
replacing, carefully remove it with a
tapered chisel or the tools shown in
Fig. 9. Remove the bushing as
shown in Fig. 10. Use the bushing
remover carefully so that the spline
seal is not damaged.
3. When installing a new bushing use
the special tool shown in Fig. 11.
4. Before installing a new seal, inspect
the sealing surface of the universal
joint yoke for scores. If scores are
found, replace the yoke.
5. Inspect the counterbore of the
housing for burrs and remove with
crocus cloth.
6. Install the seal into the housing with
the tool shown in Fig. 12. The seal
should be firmly seated in the bore.
Coat the inside diameter of the fiber
portion of the seal with C1AZ19590-B lubricant.
7. Coat the front universal joint spline
with C1AZ-19590-B lubricant and
install the drive shaft.

EXTENSION HOUSING BUSHING
AND REAR SEAL

1. Raise the vehicle and disconnect the

EXTENSION HOUSING

1. Raise the vehicle on the hoist.
2. Remove the drive shaft. Position the
transmission jack to support the
transmission.
3. Remove the speedometer cable from
the extension housing.
4. On an 8 cylinder Maverick or
Comet, disconnect the muffler inlet
pipe at the exhaust manifolds.
5. Remove the engine rear support to
crossmember attaching bolts or
nuts. Raise the transmission and
remove the rear support from the
extension housing.
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Tool—T6U-7657-A or B,
7657-AA, or 7657-AB

EXTENSION HOUSING
REAR SEAL

2-A

FIG. 12 Installing Extension Housing Seal
GOVERNOR
BOLTS 14)
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GOVERNOR
DISTRIBUTOR

GOVERNOR
DISTRIBUTOR
SLEEVE

D1859-A

FIG. 13 Governor Installed

On an 8 cylinder Maverick or
Comet, it will be necessary to remove
the crossmember in order to remove the
engine rear support from the extension
housing.
6. Loosen the extension housing
attaching bolts to drain the
transmission fluid.
7. Remove the six extension housingto-case attaching bolts and remove
the extension housing.
8. Install a new extension housing
gasket on the case. Install the
extension housing and six attaching
b o l t s . T o r q u e the bolts to
specification.
9. Install the engine rear support on
the extension housing.
On an 8 cylinder Maverick or
Comet, position the crossmember on the
frame side supports and install and

tighten the attaching bolts to
specification.
10. Lower the transmission and install
the engine rear support-tocrossmember attaching bolts or
nuts. Torque the bolts or nuts to
s p e c i f i c a t i o n . Remove the
transmission jack.
11. On an 8 cylinder Maverick or
Comet, connect the muffler inlet
pipe to the exhaust manifolds.
12. Install the speedometer cable in the
extension housing. Install the drive
shaft.
13. Lower the vehicle and fill the
transmission with fluid.
14. Check the extension housing area
for fluid leakage.
GOVERNOR

1. Remove the extension housing as
outlined in this section of the
manual.
2. Remove the governor housing to
governor distributor attaching bolts
(Fig. 13). Remove the governor
housing from the distributor.
3. Refer to the Disassembly and
Assembly Section of this Part for
governor repair operations.
4. Install the governor housing on the
governor distributor (Fig. 13).
Install the attaching bolts and
torque the bolts to specification.
5. Reinstall the extension housing.

DISASSEMBLY AND ASSEMBLY
TRANSMISSION

Before removing any of the
subassemblies, thoroughly clean the
outside of the transmission to prevent
dirt from entering the mechanical parts.
During the repair operation, refer to
Part 17-01 for cleaning and inspection
procedures.
During the t r a n s m i s s i o n
disassembly or assembly operations, ten
thrust washers located between the
subassemblies must be removed and
installed. It is important that each thrust
washer be in the correct position during
the assembly operation. To properly
locate and identify the thrust washers,
the various positions of the thrust
washers are shown in the illustrations
and are numbered 1 through 10. No. 1
is at the first thrust washer located at the
front pump. The last thrust washer, No.
10, is located at the parking pawl ring
gear.
D u r i n g t h e r e p a i r of t h e
subassemblies, certain general

instructions which apply to all units of
the transmissions must be followed.
These instructions are given here to
avoid unnecessary repetition.
Handle all transmission parts
carefully to avoid nicking or burring the
bearing or mating surfaces.
Lubricate all internal parts of the
transmission before assembly with clean
automatic transmission fluid. Do not
use any other lubricants except on
gaskets and thrust washers which may
be coated with vaseline to facilitate
assembly. Always install new gaskets
when assembling the transmission.
Tighten all bolts and screws to the
recommended torque as outlined in the
Specification Section.
Disassembly
1. Remove the converter from the
transmission front pump and
converter housing.
2. Remove the transmission vacuum
unit.

Remove the vacuum unit control
rod.
^
3. Remove the primary throttle valve
(Fig. 14) from the opening at the
rear of the case.
4. Remove the two extension housingto-case bolts shown in Fig. 15 and

FIG. 14 Removing or Installing
Primary Throttle Valve

mount the transmission in the
holding fixture.
5. Remove
the transmission pan
attaching bolts, pan and gasket.
6. Remove the control valve body
attaching bolts (Fig. 16). Remove
the control valve body from the case.
7. Loosen the intermediate band
adjusting screw (Fig. 17) and
remove the intermediate band struts
from the case. Loosen the low-reverse
band adjusting screw and remove
the low-reverse band struts.
Transmission End Play Check
1. To keep the output shaft in
alignment during the end play
check, install the extension housing
oil seal replacer tool or a front
universal joint yoke in the extension
housing.
2. Remove one of the converter
housing-to-case attaching bolts and
mount the dial indicator as shown in
Fig. 18.
3. The input shaft is a loose part and
has to be properly engaged with the
spline of the forward clutch hub
during the end play checking
procedure.
Move the input shaft and gear train
toward the rear of the transmission case.
4. With the dial indicator contacting
the end of the input shaft, set the
indicator at zero (Fig. 18).
5. Insert a screwdriver behind the
input shell (Fig. 18). Move the input
shell and the front part of the gear
train forward.
6. Record the dial indicator reading.
The end play should be 0.008 to
0.042 inch. If the end play is not
within specification, the selective
thrust washers (Fig. 19) must be
replaced as required. The selective
thrust washers can be replaced

Too/-T57L-500-A
or 6005-M or 60Q5-MS
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D1862-A

FIG. 15 Transmission Mounted in
Holding Fixture

INTERMEDIATE
BAND STRUTS
- 20 x V/2 INCH

INTERMEDIATE BAND
ADJUSTING SCREW

Vi - 20 x 1 INCH

m

LOW-REVERSE BAND
ADJUSTING SCREW

LOW-REVERSE
BAND STRUTS

D 1384-D

FIG. 17 Band Adjusting Screws and
Struts—Typical

VA - 20 x 1 INCH

D 1863-C

FIG. 16 Control Valve Body-To-Case
Attaching Bolts—Typical

individually to obtain the specified
end play.
7. Remove the dial indicator and
remove the input shaft from the
front pump stator support (Fig. 20).
Removal of Case and Extension
Housing Parts
1. Rotate the holding fixture to put the
transmission in a vertical position
with the converter housing up.
2. Remove the five converter housingto-case attaching bolts (Fig. 20).
Remove the converter housing from
the transmission case.
3. Remove the seven front pump
attaching bolts. Remove the front
pump by inserting a screwdriver
behind the input shell (Fig. 21).
Move the input shell forward until
the front pump seal is above the edge
of the case.
4. Remove the front pump and gasket
from the case. If the selective thrust
washer No. 1 did not come out with
the front pump, remove it from the
top of the reverse-high clutch.
5. Remove the intermediate and lowreverse band adjusting screws from
the case. Rotate the intermediate
band to align the band ends with the
clearance hole in the case (Fig. 22).
Remove the intermediate band from
the case. If the intermediate band is
to be re-used, it must not be cleaned
in a vapor degreaser or with a
detergent solution. Wipe it clean
with a lint-free cloth.

Tool-4201-C\

D1864-A.

FIG. 18 Checking End Play

6. Using a screwdriver between the
input shell and rear planet carrier
(Fig. 23), lift the input shell upward
and remove the forward part of the
gear train as an assembly (Fig. 24).
7. Place the forward part of the gear
train in the holding fixture shown in
Fig. 25.
8. With the gear train in the holding
fixture, remove the reverse-high
clutch and drum from the forward
clutch (Fig. 26).
9. If thrust washer No. 2 (Fig. 19) did
not come out with the front pump,
remove the thrust washer from the
forward clutch cylinder. If a
selective spacer was used, remove
the spacer. Remove the forward
clutch from the forward clutch hub
and ring gear (Fig. 26).
10. If thrust washer No. 3 (Fig. 26) did
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SELECTIVE THRUST WASHERS
(FOR END-PLAY CORRECTION)
THRUST WASHER NO. 1

FRONT PUMP
STATOR SUPPORT

0.053-0.0575
0.070-0.074
0.087-0.091
0.104-0.108
0.121-0.125

Red
Green

THRUST WASHER NO. 2
No. Stamped
Washer

Metal
Thrust Washer
0.043-0.041

Natural
Black
Yellow

0.058-0.056
SPACER

0.075-0.073
0.036-0.032

( T h i s is a s e l e c t i v e spacer
used with washer 2 or 3. When
used, i n s t a l l next to stator
support.)

NYLON SELECTIVE
THRUST WASHER
NO. 1

SELECTIVE THRUST WASHER NO. 2

D 1865-D

FIG. 19 Selective Thrust Washer Locations
INNER DOWNSHIFT
LEVER

D 1590-A

FIG. 20 Removing or Installing Input

y
INPUT SHELL

PRY
INPUT SHELL
FORWARD

FIG. 23 Lifting Input Shell and Gear
Train
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not come out with the forward
clutch, remove the thrust washer
from the forward clutch hub.
11 Remove the forward clutch hub and
ring gear from the front planet
carrier (Fig. 26).
12. Remove thrust washer No. 4 and the
front planet carrier from the input
shell.
13. Remove the input shell, sun gear
and thrust washer No. 5 from the
holding fixture.
14. From inside the transmission case
(Fig. 24) remove thrust washer No.
6 from the top of the reverse planet
carrier.
15. Remove the reverse planet carrier
and thrust washer No. 7 from the
reverse ring gear and hub (Fig. 27).
16. Move the output shaft forward and
with the tool shown in Fig. 28
remove the reverse ring gear hub-tooutput shaft retaining ring.
17. Remove the reverse ring gear and
hub from the output shaft. Remove
thrust washer No. 8 from the low
and reverse drum.
18. Remove the low-reverse band from
the case (Fig. 29).
19. Remove the low-reverse drum from
the one-way clutch inner race (Fig.
27).
20. Remove the one-way clutch inner
race by rotating the race clockwise
as it is removed.
21. Remove the 12 one-way clutch
rollers, springs and the spring
retainer from the outer race (Fig.
27). Do not lose or damage any of
the 12 springs or rollers. The outer
race of the one-way clutch cannot be
removed from the case until the
extension housing, output shaft and
governor distributor sleeve are
removed.
FORWARD GEAR TRAIN ASSEMBLY

D 1867-C

FIG. 21 Removing Front Pump

INTERMEDIATE BAND CLEARANCE
HOLE IN CASE

D1868-A

FIG. 22 Position of Intermediate
Band for Removal or
Installation

D 1870-C

FIG. 24 Removing or Installing
Forward Part of Gear Train

Holding Fixture Tool—77530-A

D1871-A

FIG. 25 Forward Part of Gear Train
Positioned in Holding Fixture
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FORWARD CLUTCH
HUB AND
RING GEAR

FORWARD CLUTCH

17-05-12

FRONT PLANET CARRIER
7 A 398

INPUT SHELL •
7D064
SUN GEAR • 7D063

REVERSE-HIGH CLUTCH

THRUST WASHER
NO. 5

D1872-B

FIG. 26 Forward Part of Gear Train Disassembled

THRUST WASHER

THRUST WASHER N O . 9

NO

REVERSE PLANET CARRIER - 7D006
REVERSE RING GEAR
AND HUB

LOW AND REVERSE DRUM
7C498

THRUST WASHER NO- 6

SPRING RETAINER

ONE-WAY
CLUTCH
SPRINGS-7D170
AND
ROLLERS-7190

OUTER RACE-7B456

D 1394-

FIG. 27 Lower Part of Gear Train Disassembled

REVERSE RING GEAR
HUB RETAINING RING
D 2044-A

FIG. 28 Removing or Installing
Reverse Ring Gear Hub
Retaining Ring

22. Remove the transmission from the
holding fixture. Position the
transmission on the bench in a
vertical position with the extension
housing up. Remove the four
extension housing-to-case attaching
bolts. Remove the extension housing
and gasket from the case.
23. Pull outward on the output shaft
and remove the output shaft and
governor distributor assembly from
the governor distributor sleeve (Fig.
30).
24. Remove the governor distributor
lock ring from the output shaft (Fig.
31). Remove the g o v e r n o r
distributor from the output shaft.
25. Remove the four distributor sleeveto-case attaching bolts. Remove the
distributor sleeve from the case. Do
not bend or distort the fluid tubes as
the tubes are removed from the case
with the distributor sleeve.

LOW-REVERSE BAND

D 1873-B

FIG. 29 Removing or Installing LowReverse Band

26. Remove the parking pawl return
spring, pawl, and pawl retaining pin
from the case (Fig. 32).
27. Remove the parking gear and thrust
washer No. 10 from the case.
28. Remove the six one-way clutch
outer race-to-case attaching bolts
with the tooL shown in Fig. 33. As
the bolts are removed, hold the outer
race located inside the case in
position. Remove the outer race and
thrust washer No. 9 from the case
(Fig. 27).
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29. If the transmission case bushing is
worn or damaged, replace it with the
tools shown in Figure 34.
Assembly
When assembling the transmission sub-assemblies (Fig. 35),make sure
that the correct thrust washer is used
between certain sub-assemblies. Lubricate remaining surfaces with transmission fluid. Vaseline should be used to
hold the thrust washers in their proper
location. If the end play is not within
specifications after the transmission is
assembled, either the wrong selective
thrust washers were used, or a thrust
washer came out of position during the
transmission assembly operation.
1. Install thrust washer No. 9 inside
the transmission case (Fig. 36).
OUTPUT SHAFT

PARKING GEAR - 7A233

D

878-B

FIG. 32 Parking Pawl, Return Spring Retaining Pin and Gear

2. Place the one-way clutch outer race
inside the case. From the back of the
case install the six outer race-to-case
attaching bolts. Torque the bolts to
specification with the tools shown in
Fig. 37.
3. Place the transmission case in a
vertical position with the back face
of the case upward. Install the
parking pawl retaining pin in the
case (Fig. 38).
4. Install the parking pawl on the case
retaining pin. Install the parking
pawl return spring as shown in Fig.
38.
5. Install thrust washer No. 10 on the

GOVERNOR
DISTRIBUTOR
SLEEVE

ToolT65P.7B456-B
D1879-A

FIG. 33 Removing One-Way Clutch
Outer Race Attaching Bolts
D1875-A

FIG. 30 Removing or Installing
Output Shaft and Governor
Distributor

Press Ram

Press Ram

Handl

GOVERNOR DISTRIBUTOR
Too/ -

T66L-7003-B7
Tool

-T66L-7003-B3

LOCK RING
D1876-A
D1730-

FIG. 31 Removing or Installing
Governor Distributor Snap
Ring

FIG. 34 Replacing Transmission Case Bushing
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1.
2.
34.
5.
6.
7.
8.
9.
10.
11.
12.

CONVERTER-7902
INPUT SHAFT-7D15
CONVERTER HOUSING-7976
FRONT PUMP-7A103
THRUST WASHER NO. 1
THRUST WASHER NO. 2
FRONT PUMP GASKET-7A136
INTERMEDIATE BAND-7D034
BAND STRUTS-7D029
REVERSE AND HIGH CLUTCH DRUM
FORWARD CLUTCH AND CYLINDER
THRUST WASHER NO. 3

13. FORWARD CLUTCH HUB-7B067 AND
RINGGEAR-7A153
14. THRUST WASHER NO. 4
15. FRONT PLANET CARRIER-7A398
16. INPUT SHELL-7D064, SUN GEAR7D063 AND THRUST WASHER NO. 5
17. THRUST WASHER NO. 6
18. REVERSE PLANET CARRIER - 7D106
19. THRUST WASHER NO. 7
20. SNAP RING
21. REVERSE RING GEAR-7A153 AND
HUB-7D164
22. LOW AND REVERSE BAND-7D095

23.
24.
25.
26.

BAND STRUTS-7A125
THRUST WASHER NO. 8
LOW AND REVERSE DRUM-7C498
ONE-WAY CLUTCH INNER RACE7D171
27. ROLLER (12) — 7190 AND SPRING (12)
7D170
28. SPRING AND ROLLER CAGE-7D191
29. ONE-WAY CLUTCH OUTER RACE 7B456
30. THRUST WASHER NO.9
31. CASE - 7005
32. THRUST WASHER NO. 10

17

33. PARKING GEAR-7A233
34. GOVERNOR DISTRIBUTOR SLEEVE7C232
35. SNAP RING
36. GOVERNOR AND DISTRIBUTOR ASSY.7C053 (AUTOMATIC ONLY)
37. OUTPUT SHAFT-7060
38. EXTENSION HOUSING-7A039 AND
GASKET-7086
39. CONTROL VALVE BODY-7A100
40. OIL PAN-7A194 AND GASKET-7A191

D 1378-F

FIG. 35 Transmission Sub-Assemblies-Typical
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THRUST WASHER N O . 9

17-05-15

PAWL

RETURN SPRING

RETAINS REVERSE RING GEAR AND
HUB TO OUTPUT SHAFT

BOTTOM
OF CASE

D1909-A

FIG. 36 Number 9 Thrust Washer
Location

PARKING
GEAR

RETAINING PIN

D1440-A

FIG. 38 Parking Pawl and Gear

PARKING GEAR

RETAINS GOVERNOR DISTRIBUTOR
TOOUTPUTSHAFT
Dl 549-A

FIG. 40 Governor and Reverse Ring
Gear Hub Retaining Snap
Ring Identification

Tool-T65P-7B456-B

D1910-A

FIG. 37 Installing One-Way Clutch
Outer Race Attaching Bolts

6.

7.
8.

9.

parking gear (Fig. 39). Place the
gear and thrust washer on the back
face of the case (Fig. 38).
Place the two distributor tubes in the
governor distributor sleeve. Install
the distributor sleeve on the case. As
the distributor sleeve is installed, the
tubes have to be inserted in the two
holes in the case and the parking
pawl retaining pin has to be inserted
in t h e a l i g n m e n t hole in t h e
distributor sleeve.
Install the four governor distributor
sleeve-to-case attaching bolts and
torque the bolts to specification.
Install the governor distributor
assembly on the output shaft. Install
the distributor retaining snap ring
(Fig. 31). Figure 40 shows the
correct snap ring to be used.
Check the rings in the governor
distributor, making sure the rings
are fully inserted in the ring grooves

THRUST
WASH
NO. 10

D1911-A

FIG. 39 Number 10 Thrust Washer
Location
and will rotate freely. Install the
o u t p u t shaft and g o v e r n o r
d i s t r i b u t o r assembly in the
distributor sleeve (Fig. 30).
10. Place a new extension housing
gasket on the case. Install the
extension housing, vacuum tube clip
and the extension housing-to-case
attaching bolts. Torque the bolts to
specification.
11. Place the transmission in the
holding fixture. Rotate the holding
fixture to put the transmission in a
vertical position with the front
pump mounting face up. Make sure
thrust washer No. 9 is still located at
the bottom of the transmission (Fig.
36).
12. Install the one-way clutch spring
retainer into the outer race (Fig. 41).
13. Install the inner race inside of the
spring retainer. Be sure the face with
the step is installed toward the rear

of the case, mating with the thrust
washer.
14. Install t h e individual springs
between the inner and outer race as
shown in Fig. 41.
15. S t a r t i n g at t h e b a c k of t h e
transmission case, install the oneway clutch rollers by slightly
c o m p r e s s i n g each spring a n d
positioning the roller between the
spring and the spring retainer.
16. After the one-way clutch has been
assembled, rotate the inner race
clockwise to center the rollers and
springs. Install the low and reverse
drum (Fig. 35). The splines of the
drum have to engage with the splines
of the one-way clutch inner race.
Check the one-way clutch operation
by rotating the low and reverse
drum. The drum should rotate
clockwise but should not rotate
counterclockwise.
17. Install thrust washer No. 8 on top of
the low and reverse drum (Fig. 42).
Install the low-reverse band in the
case, with the end of the band for the
small strut toward the low-reverse
servo (Fig. 29).
18. Install the reverse ring gear and hub
on the output shaft.
19. Move the output shaft forward and
install the reverse ring gear h Lib-tooutput shaft retaining ring (Fig. 28).
20. Place thrust washers Nos. 6 and 7 on
the reverse planet carrier (Fig. 43).
21. Install the planet carrier in the
reverse ring gear and engage the tabs
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SPRING RETAINER

OUTER RACE

INNER RACE

STEP-l

STEP-2

INSTALL SPRING RETAINER INTO OUTER RACE

INSTALL INNER RACE

SPRINGS (12)

STEP-3

ROLLERS (12)

INSTALL 12 SPRINGS

STEP-4
INSTALL 12 ROLLERS

D1913-A

FIG. 41 Installing One-Way Clutch

THRUST WASHER
NO. 8

LOW AND
REVERSE
DRUM

D1443-A

FIG. 42 Number 8 Thrust Washer
Location

of the carrier with the slots in the
low-reverse drum.
22. On the bench, install the forward
clutch in the reverse-high clutch by
rotating the units to mesh the
reverse-high clutch plates with the
splines of the forward clutch (Fig.
44).
23. Using the end play check reading
that was obtained during the
transmission disassembly to
determine which No. 2 steel backed
thrust washer is required, proceed as
follows:
a. Position the stator support
vertically on the work bench and
install the correct No. 2 thrust
washer or washer and spacer as
required to bring the end play
within specifications.
b. Install the reverse-high clutch

c.

d.

e.
f.

and the forward clutch on the
stator support. t
Invert the complete unit making
sure that the intermediate brake
drum bushing is seated on the
forward clutch mating surface.
Select the thickest fiber washer
(No. 1) that can be inserted
between the stator support and
the intermediate brake drum
thrust surfaces and still maintain
a slight clearance. Do not select a
washer that must be forced
between the stator support and
intermediate brake drum.
Remove the intermediate brake
drum and forward clutch unit
from the stator support.
Install the selected Nos. 1 and 2
thrust washers on the front pump
stater support (Fig. 19) using
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REVERSE PLANET CARRIER

THRUST WASHER N O . 7

17-05-17

FORWARD CLUTCH HUB
A N D RING GEAR

REVERSE PLANET CARRIER
REVERSE-HIGH CLUTCH
THRUST WASHER N O . 6

D1444-A

FIG. 43 Number 6 and 7 Thrust Washer Location

THRUST WASHER N O . 3

D1915-A

FIG. 46 Installing Forward Clutch
Hub and Ring Gear
FORWARD
CLUTCH CYLINDER

FRONT
PLANET
CARRIER

D1446-A

REVERSE-HIGH
CLUTCH

FORWARD
CLUTCH
D1914-A

FIG. 44 Installing Clutch Units

enough vaseline to hold the thrust
washers in position during the
front pump installation.
24. Install thrust washer No. 3 on the
forward clutch (Fig. 45).
25. Install the forward clutch hub and
ring in the forward clutch by
rotating the units to mesh the
forward clutch plates with the
splines on the forward clutch hub
(Fig. 46).
26. Install thrust washer No. 4 on the
front planet carrier (Fig. 47). Install
the front planet carrier into the
forward clutch hub and ring gear.
Check the forward thrust bearing
race inside the planet carrier for

FIG. 45 Number 3 Thrust Washer
Location

proper location against the thrust
bearing. Make sure the race is
centered for alignment with the sun
gear on the input shell (Fig. 48).
27. Install the input shell and sun gear
on the gear train (Fig. 49). Rotate
the input shell to engage the drive
lugs of the reverse-high clutch. If the
drive lugs will not engage, the outer
race inside the forward planet
carrier is not centered to engage the
end of the sun gear inside the input
shell. Center the thrust bearing race
and install the input shell.
28. Hold the gear train together and
install the forward part of the gear
train assembly in the case (Fig. 24).
The input shell sun gear must mesh
with the reverse pinion gears. The front
planet carrier internal splines must
mesh with the splines on the output
shaft.

THRUS
WASHER
NO. 4

D1916-A

FIG. 47 Number 4 Thrust Washer
Location

29. A new band should be soaked in
transmission fluid for fifteen
minutes before it is installed. Install
the intermediate band through the
front of the case (Fig. 22).
30. Install a new front pump gasket on
the case. Line up the bolt holes in the
gasket with the holes in the case.
31. Install the front pump stator support
into the reverse-high clutch. Align
the pump-to-case attaching bolt
holes. Install the front pump-to-case
attaching bolts and torque them to
specification.
32. Install the input shaft (Fig. 20). Be
sure the short splined end is installed
toward the rear of the transmission.
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FRONT PLANET
CARRIER
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FORWARD CLUTCH'
HUB AND
GEAR

INPUT SHELL
AND SUN GEAR

FORWARD
CLUTCH

DRIVE LUG
ENGAGEMENT

REVERSE-HIGH
CLUTCH

REVERSE-HIGH CLUTCH
D1917-A

FIG. 48 Installing Front Planet
Carrier
Rotate the holding fixture to place
the transmission in a horizontal
position. Check the transmission
end play as shown in Fig. 18. If the
end play is not within specification,
either the wrong selective thrust
washers (Fig. 19) were used, or one
of the 10 thrust washers (Fig. 35) is
' not properly positioned.
33. Remove the dial indicator used for
checking the end play and install the
one front pump-to-case attaching
b o l t . T o r q u e t h e b o l t to
specification.

D1918-A

FIG. 49 Installing Input Shell and
Sun Gear
34. Place the converter housing on the
transmission case. Install the five
converter housing-to-case attaching
b o l t s . T o r q u e t h e b o l t s to
specification.
35. Install the intermediate and lowreverse band adjusting screws in the
case. Install the struts for each band
(Fig. 17).
36. Adjust the intermediate and lowr e v e r s e b a n d . Refer to t h e
Adjustment Section of this Part for
band adjusting procedures.
37. Install a universal joint yoke on the

UPPER-TO-LOWER VALVE BODY
UPPER VALVE BODY
ATTACHING SCREWS 1/4-20 x 1 1/2 INCH
OWER VALVE

OIL SCREEN-TO-LOWER VALVE BODY
ATTACHING SCREWS-10-24 x 1 3/8 INCH

17-05-18

output shaft. Rotate the input and
output shafts in both directions to
check for free rotation of the gear
train.
38. Install the control valve body (Fig.
18). Refer to the Removal and
Installation Section of this Part for
the control valve body installation
procedures.
39. Place a new pan gasket on the case
and install the pan and pan-to-case
a t t a c h i n g b o l t s . T o r q u e the
attaching bolts to specification.
40. Remove the transmission from the
holding fixture. Install the two
extension housing-to-case attaching
b o l t s . T o r q u e t h e b o l t s to
specification.
41. Install the primary throttle valve in
the transmission case (Fig. 14).
42. Install the vacuum unit and control
rod in the case.
43. Make sure the input shaft is properly
installed in the front pump stator
support and gear train.
The short splined end of the shaft
should be installed toward the rear of
the transmission. Install the converter in
the front pump and the converter
housing.
CONTROL VALVE BODY
Disassembly
When the main control is disassembled and the valve body-to-screen
gasket is removed, the gasket should not
be cleaned in a degreaser, solvent or any
type of detergent solution. To clean the
gasket, wipe it off with a lint-free cloth.
1. Remove the eight 10-24 x 1 3/8 inch
screws that attach the oil screen to
the body (Fig. 50) and remove the
screen and gasket (Fig. 51). Be
careful not to lose the throttle
pressure limit valve and spring when
separating the oil screen from the
valve body.
LOWER VALVE BODY-TO-UPPER VALVE BODY
ATTACHING SCREWS -10-24 x 7/8 INCH

BODY
OIL SCREEN

HEX WASHER
HEAD SCREW
10-24x1/2 INCH

D 2307-1

FIG. 50 Control Valve Body and Screen Attaching Screws
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2. Remove the two 1/4-20 x 1 1/2 inch
attaching screws from the upper
valve body and the nine 10 x 24 x 7/
8 inch attaching screws from the
underside of the lower valve body
(Fig. 50). Separate the lower valve
body, gasket and separator plate
(Fig. 52) from the upper valve body.
Be careful not to lose the upper valve
body shuttle valve and check valve
when separating the upper and
lower valve bodies.
3. Remove the manual valve retaining
ring and slide the manual valve out
of the body. The retaining ring is
used to hold the manual valve in its
bore during shipment and should be
removed and discarded before
sliding the manual valve out of the
control valve body.
4. Carefully pry the low servo
modulator valve retainer from the
body and remove the retainer plug,
spring and valve from the body.
While working in the low servo
modulator valve bore, pry the
downshift valve retainer from the
body and remove the spring and
downshift valve (Fig. 53).
5. Using side cutters, carefully pry the
throttle booster valve plug retaining
pin from the valve body. Remove the
plug, valve and spring.
6. Remove the cut-back valve and
transition valve cover plate from the
valve body (Fig. 53).
7. Remove the cut-back valve from the
body.
8. Remove the transition valve spring,
transition valve, 2-3 back-out valve
and spring from the body.
9. Remove the 1-2 shift valve and 2-3
shift valve cover plate from the
body.
10. Remove the 2-3 shift valve, spring
and throttle modulator valve from
the body.
11. Remove the 1-2 shift valve, D2 valve
and spring from the body.
12. Remove the intermediate servo
retaining pin and remove the
intermediate accumulator retainer,
valve and spring from the body.
13. Press the main oil pressure booster
valve inward and remove the
retaining pin. Remove the main oil
pressure booster valve, sleeve,
springs, retainer and the main oil
pressure regulator valve.
14. Remove the line coasting boost valve
retainer from the body and remove
the spring and line coasting boost
valve.
Assembly
1. Place the shuttle valves in the upper
and lower bodies as shown in Figure
52. Position the gasket and separator
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LOWER
VALVfc BODY
GASKET

SEPARATOR
PLATE

>
j ,

UPPE 3
VALVE BODY

THROTTLE
PRESSURE
LIMIT VALVE

D 2073-B

FIG. 51 Upper and Lower Valve Bodies Disassembled
HIGH SPEED
KICK DOWN
SHUTTLE VALVE

REVERSE AND 1-2
RUBBER BALL
SHUTTLE VALVE

LOWER VALVE BODY

«3«»
2-1 REVERSE CUTBACK
TV SHUTTLE VALVE

UPPER VALVE
BODY

C 2074-C

FIG. 52 Separating Upper and Lower Valve Bodies

2.

3.

4.
5.

6.
7.

plate on the lower body and install
but do not tighten the attaching
screw.
Place the lower body and plate
assembly on the upper valve body
and install the eleven attaching
screws finger tight (Fig. 50).
Install the oil screen screws loosely,
without the screen, to properly align
the upper and lower valve bodies,
gasket and separator plate.
Torque the four bolts that are
c o v e r e d by t h e s c r e e n t o
specification.
Position the throttle pressure limit
valve and spring in the lower valve
body (Fig. 51). Remove the oil
screen attaching screws and place
the gasket and oil screen in position
on the lower valve body. Reinstall
the screen attaching screws (Fig.
50).
Torque all the valve body and screen
attaching screws to specification.
Insert the downshift valve (Fig. 53)
into the body with the small

diameter facing inward. Install the
downshift valve spring and retainer.
Insert the low servo modulator
valve, spring and retainer plug in the
body. Depress the plug and install
the retainer.
8. Place the throttle booster valve
spring, valve (small diameter end
into spring) and plug into the body
(Fig. 53). Depress the plug and press
in the retaining pin. Be sure the
three grooves are at the top of the
pin as it is installed.
9. Place the spring, 2-3 back-out valve
and the transition valve and spring
in the body.
10. Place the cut-back valve in the body.
11. Secure the cut-back and the
transition valve cover plate to the
body with the two attaching screws.
Torque the screws to specification.
12. Place the throttle modulator valve,
spring and 2-3 shift valve in the
body.
13. Place the spring, D2 valve and the 12 shift valve in the body.
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3
-

RETAINER

RETAINER

RETAINER

PIN

MAIN OIL
PRESSURE
BOOSTER
VALVE

SLEEVE

D 2075-C

FIG. 53 Upper Valve Body Disassembled
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V-8 ENGINE
COVER- 7D027

LOW-REVERSE
PISTON

D1881-A

RETURN SPRING7D028

COVER SEAL -

PISTON SEAL
?
D02

COVER GASKET - 7D026

70024

PISTON SEAL7D025

s

"

^* 43

~

"

6 CYLINDER ENGINE
D1882-B

FIG. 54 Intermediate Servo Disassembled

Vehicle

Engine

Ford, Meteor, Torino, Montego,
Mustang, Maverick, Comet

Transmissions

Spring

Cover®
And
Servo
Ident.

Free
Length

Paint
Stripe

2.480

White

302-2V

PEE-M6, V6, AC6,
AH4, AL4

A

Torino, Maverick, Montego, Mustang

250-IV

PEE-AD6, AE6,
AF6, AK4, AM4

B

2.480

White

Maverick, Comet

200-IV

PEB-D6, H5

K

2.760

Blue

Mustang, Torino, Montego,
Ford, Meteor

351-2V

PEF-A4, D5, E5

R

2.480

White

Pinto

2000 CC-2V

PEJ-B4

Z

2.760

Yellow

© Identification Letter Cast in Cover and End of Servo
CD2122-D

FIG. 55 Intermediate Servo Piston, Cover and Spring Identification

COVER SEAL - 7D040

PISTON RETURN SPRING;
7D031

PISTON AND SEAL
(SEAL BONDED TO PISTON)

FIG. 56 Low-Reversd^ifvo Disassembled—All Except Pinto

COVER - 7D036
D1880-C

FIG. 57 Removing or Installing Low
Reverse Servo Piston-Pinto
14. Secure the 1-2 shift valve and the 23 shift valve cover plate to the body
with the three attaching screws.
Torque the screws to specification.
15. Place the spring, intermediate servo
accumulator valve and retainer in
the body. Depress the retainer and
install the retaining pin.
16. Insert the line coasting boost valve
and spring in the body. Depress the
spring and install the retainer.
17. I n s e r t the main oil p r e s s u r e
regulator valve and spring retainer
in the body (Fig. 53). Install the two
springs, sleeve and the main oil
pressure booster valve in the body.
18. Hold the main oil pressure booster
valve in place and install the
retaining pin.
19. Slide the manual valve into the valve
body. Make sure that the end with
the two lands closest together is
inserted first.
INTERMEDIATE SERVO
Disassembly
1. R e m o v e t h e t r a n s m i s s i o n
identification tag and the four servo
cover to case attaching bolts.
2. Remove the servo cover, gasket,
servo piston, and piston return
spring from the case (Fig. 54).
3. Remove the intermediate servo
piston from the cover.
4. Remove the seal rings from the servo
piston and cover.
Assembly
1. Install a new seal on the cover and
servo piston. Figure 55 shows the
correct servo piston and cover for
each transmission model. Lubricate
the seals with clean transmission
fluid. Install the piston into the
cover. Be careful not to damage the
piston seal.
2. Install the piston return spring in the
servo bore of the case.
3. Place a new gasket on the servo
cover. Position the servo piston and
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the piston. If the seal has to be
r e p l a c e d , r e p l a c e the p i s t o n
assembly which includes the seal.
4. On a Pinto, disassemble the servo
piston from the piston stem by
inserting a small screwdriver in the
hole of the piston stem and removing
the piston attaching nut (Fig. 57).

STEM NUT
SERVO PISTON STEM

Assembly
PISTON RETURN SPRING

PISTON AND SEAL
(SEAL BONDED TO PISTON)

COVER
D2555-A

FIG. 58 Low-Reverse Servo Disassembled—Pinto

GOVERNOR DISTRIBUTOR - 7D220

1. On a Pinto position the accumulator
spring and spacer (Fig. 58) on the
piston stem if they were previously
removed. Make sure the crowned
side of the spring is facing toward
the rod. Install a new servo piston on
the stem and install the attaching
nut. Torque the nut to specification.
2. Place the piston return spring in the
servo bore of the case (Fig. 56).
Lubricate the piston seal with clean
transmission fluid and install the
servo piston into the bore of the case.
3. Place a new cover seal on the cover
and install the servo cover. Install
the four cover a t t a c h i n g bolts.
Torque the cover-to-case retaining
bolts to specifications.
GOVERNOR

GOVERNOR HOUSING
GOVERNOR ASSEMBLY - 7C063

D1907-C

FIG. 59 Governor Disassembled

PRIMARY GOVERNOR
VALVE AND
HOUSING
LOCK RING

cover assembly into the case with the
piston stem slot in a horizontal
position to engage the strut. Use two
5/16-18 bolts, 1 1/4 inch long, 180
degrees apart, to position the cover
against the case. Install two cover
attaching bolts. Remove the two 1
1/4 inch bolts and install the
transmission identification tag and
the other two cover attaching bolts.
Torque the bolts to specifications.
LOW-REVERSE SERVO

D1908-A

FIG. 60 Removing or Installing
Governor Valve Retaining
Ring

Disassembly
1. Remove the four servo cover-to-case
attaching bolts.
2. Remove the servo cover, cover seal,
servo piston and piston return spring
from the case (Fig. 56).
3. The servo piston seal is bonded to

Disassembly
1. Remove the oil rings from the
governor oil distributor (Fig. 59).
2. Remove the governor housing-todistributor attaching bolts. Remove
t h e g o v e r n o r from t h e oil
distributor.
3. Remove the primary governor valve
retaining ring (Fig. 60). Remove the
w a s h e r , spring," and p r i m a r y
governor valve from the housing.
4. Remove the secondary governor
valve spring retaining clip, spring,
and governor valve from the
housing.
5. Install the secondary governor valve
in the housing. Install the spring and
retaining clip. Make sure the clip is
installed with the small concaved
area facing downward, to hold the
spring in the correct position.
Assembly
1. Install the primary governor valve in
the housing. Install the spring,
washer and retaining ring. Make
sure the washer is centered in the
housing on top of the spring and the
retaining ring is fully seated in the
ring groove of the housing.
2. Install the governor assembly on the
oil distributor and torque the
attaching bolts to specification.
3. I n s t a l l t h e oil r i n g s on t h e
distributor. Check the oil rings for
free rotation in the ring grooves on
the oil distributor.
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PUMP ASSEMBLY - 7A103

FRONT PUMP SEAL7A248

SEAL RINGS

SELECTIVE
THRUST WASHERS
GASKET- 7A136

D 1894-C

FIG. 65 Front Pump and Stator Support Disassembled
TQOI—1175-AB

Pre

Tool-T50T-100-A

D1895-A

FIG. 69 Removing Front Pump Seal

Tool-T63L-77837-A
or 77837-A

D 1731-A

FIG. 66 Removing Stator Support
Bushing

D1896-A

D2076-A

FIG. 68 Installing Stator Support
Bushings

Press Rom

Press Ram

Handle

Handle

FIG. 70 Installing Front Pump Seal

Tool - T66L-7003-B9
INSTALL BUSHING WITH GROOVE
AND SLOT IN THIS POSITION

Tool - T66L-7003-B5

REMOVAL

FIG. 67 Replacing Front Pump Housing Bushing

INSTALLATION

D 1732-C
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When the arbor press ram is
released, guide the spring retainer to
clear the snap ring groove of the
drum.
4. Remove the spring retainer and
piston return spring.
5. Remove the piston by inserting air
pressure in the piston apply hole of
the clutch hub (Fig. 74).
6. Remove the piston outer seal from
the piston and the piston inner seal
from the clutch drum (Fig. 72).
Assembly
1. Install a new inner seal in the clutch
drum and a new outer seal on the
clutch piston. Lubricate the seals
with clean transmission fluid and
install the piston into the clutch
drum.
2. Place the clutch piston spring into
position on the clutch piston. Place
the spring retainer on top of the
spring. To install the snap ring use
the tools shown in Fig. 73.

As t h e p r e s s r a m is m o v e d
downward, make sure the spring
retainer is centered to clear the snap ring
groove. Install the snap ring.
3. When new composition clutch
plates are used, soak the plates in
transmission fluid for fifteen
minutes before installing them.
Install the clutch plates alternately
starting with a steel plate, then a
non-metallic plate (Fig. 72). The last
plate installed is the pressure plate.
For the correct number of clutch
p l a t e s r e q u i r e d for e a c h

DISC
SPRING

SNAP RING
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4.

transmission model, refer to the
Specification Section.
Install the pressure plate retaining
snap ring (Fig. 72). Make sure the
snap ring is fully seated in the snap
ring groove of the clutch hub.
With a feeler gauge, check the
clearance between the snap ring and
the pressure plate (Fig. 75).
The pressure plate should be held
downward as the clearance is
checked. The clearance should be
0.050 to 0.071 inch. If the clearance
is not within specifications, selective

Tool - T65L - 77575 - A

D1899-A

FIG. 76 Removing or Installing
Forward Clutch Pressure Plate
Snap Ring

D 1635- A

FIG. 78 Removing Disc Spring

SNAP RING
PISTON SEAL - 7A294

RING (STEEL)- 7D256

FORWARD CLUTCH CYLINDER - 7A360

FIG. 77 Forward Clutch Disassembled Typical

DRIVEN PLATES- 7B164

D1900-B
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Downward pressure on the plate
should be used when making this
check. The clearance should be
O.O25-O.O5O inch.
6. If the clearance is not within
specifications, selective snap rings
are available in these thicknesses:
0.050-0.054, 0.064-0.068, 0.0780.082 and 0.092-0.096 inch. Insert
the correct size snap ring and
recheck the clearance.

Assembly
1. Press a new bushing into each end of
the sun gear with the tool shown in
Fig. 85.
2. Install the internal snap ring of the
sun gear. Install the sun gear in the
input shell.
3. Install thrust washer No. 5 on the
sun gear and input shell (Fig. 84).
4. Install the external snap ring on the
sun gear (Fig. 83).

FORWARD CLUTCH HUB AND
RING GEAR

REVERSE RING GEAR AND HUB

Disassembly
1. Remove the forward clutch hub
retaining snap ring (Fig. 81).
2. Remove the forward clutch hub
from the ring gear.
3. Press the bushing from the clutch
hub as shown in Fig. 82.
Assembly
1. Install a new bushing into the clutch
hub as shown in Fig. 82.
2. Install the forward clutch hub in the
ring gear. Make sure the hub is
bottomed in the groove of the ring
gear.
3. Install the front clutch hub retaining
snap ring. Make sure the snap ring is
fully seated in the snap ring groove
of the ring gear.
INPUT SHELL AND SUN GEAR
Disassembly
1. Remove the external snap ring from
the sun gear (Fig. 83).
2. Remove thrust washer No. 5 from
the input shell and sun gear (Fig.
84).
3. From inside the input shell, remove
the sun gear. Remove the internal
snap ring from the sun gear.
4. If the sun gear bushings are to be
replaced, use the tool shown in Fig.
85 and press both bushings through
the gear.
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Disassembly
1. Remove the hub retaining snap ring
from the reverse ring gear.
2. Remove the hub from the reverse
ring gear (Fig. 86).
Assembly
1. Install the hub in the reverse ring
gear. Make sure the hub is fully
seated in the groove of the ring gear.
2. Install the snap ring in the reverse
ring gear. Make sure the snap ring is
fully seated in the snap ring groove
of the ring gear.

Tool ~ T66L-7003-B8
Handle

REMOVAL

Tool -

T66L-7003-B2

INSTALLATION
D 1737-A

FIG. 85 Replacing Sun Gear
Bushing
GEAR-7A153

SNAP RING

N

LOW-REVERSE BRAKE DRUM
BUSHING REMOVAL AND
INSTALLATION
1. Replace the low reverse brake drum
bushing if it is worn or damaged. To
remove the bushing, use the cape
chisel and cut along the bushing
seam until the chisel breaks through
the bushing wall. Pry the loose ends
of the bushing up with an awl and
remove the bushing.
2. Install a new bushing with the tool
shown in Fig. 87.

HUB AND FLANGE - 7D164

D1906-B

FIG. 86 Reverse Ring Gear and Hub
Disassembled

D 1738-A

FIG. 87 Installing Low and Reverse
Brake Drum Bushing
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TORQUE LIMITS C4 TRANSMISSION
Item
Converter to Flywheel

Ft-Lbs
23-28

Item
Pressure Gauge Tap

Ft-Lbs
9-15

Converter Hsg. to Trans. Case

28-40

Band Adj. Screw Locknut to Case

Front Pump to Trans. Case

38-40

Yoke to Output Shaft

60-120

Overrunning Clutch Race to Case

13-20

Reverse Servo Piston to Rod

12-20©

Oil Pan to Case

12-16
io on

Stator Support to Pump

12-20

Converter Cover to Converter Hsg.

12-16

Intermediate Servo Cover to Case

16-22

35-45

Converter Drain Plug

20-30

Manual Valve Inner Lever to Shaft

30-40

Downshift Lever to Shaft

12-16

Filler Tube to Engine

Item

20-35

Lower to Upper Valve Body

40-55

Reinforcement Plate to Body

40-55

Screen and Lower to Upper Valve Body

40-55

Neutral Switch to Case

55-75
40-55

Control Assy, to Case

80-120

Gov. Body to Collector Body

80-120

20-25

Cooler Line Fittings

80-120

32-42

Detent Spring to Lower Valve Body

80-120
80-120

Diaphragm Assy, to Case Bolt

28-40

Filler Tube to Pan

Extension Assy, to Trans. Case

28-40

Transmission to Engine

40-50

Upper Valve Body to Lower Valve Body

Engine to Transmission

23-33

Distributor to Engine

12-20

Oil Tube Connector

© On a Pinto, tighten to 10 ft-lbs and back off 5/8 turn

In-Lbs.

End Plates to Body

80-120
CD2309-C
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SUPPORT
CONVERTER

INTERMEDIATE
FRONT PUMP

FORWARD CLUTCH HUB

LOW-REVERSE

GOVERNOR

AND RING GEAR

CLUTCH

DISTRIBUTOR SLEEVE

BAND
INPUT
SHELL

\
\

REVERSE
RING GE AR
t

/

/

/

_

DIS

/

/

EXTENSION
HOUSING
SEAL

, T R l B U T 0 R SPLINE SEAL
GOVERNOR

OUTPUT
SHAFT
EXTENSION
HOUSING

REVERSE PLANET
CARRIER

FRONT PLANET CARRIER
INPUT
SHAFT
PARKING PAWL ACTUATING ROD
FORWARD CLUTCH

CONTROL LEVERS
REVERSE-HIGH CLUTCH
CONTROL VALVE BODY

D 1924-D

FIG. 1 C6 Automatic Transmission — Sectional View

NUMBER INDICATING
INTERNAL CHANGE

SERIAL NUMBER

FIG. 2 Identification Tag

D1925-C

control system schematic is shown in
Figure 3. The converter housing and the
fixed splines which engage the splined
OD of the low reverse clutch steel
plates, are both cast integrally into the
case.
Only one (intermediate) band is used
in the C6 transmission. This along with
the forward clutch is used to obtain
intermediate gear.
The only adjustment on the
transmission proper is the intermediate
band.
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ADJUSTMENTS
To p r e v e n t d a m a g e to t h e
transmission and to assure proper band
adjustment, it is essential that the tools
and procedures described below are
used whenever the band is adjusted.
INTERMEDIATE BAND
ADJUSTMENT
1. Raise the vehicle on a hoist or jack
stands.
2. Clean all the dirt from the band

3.

4.
5.
6.

adjusting screw area. Remove and
discard the lock nut.
Install a new lock nut and tighten
the adjusting screw to 10 ft-lbs
torque (Fig. 4).
Back off the adjusting screw exactly
1 1/2 turns.
Hold the adjusting screw from
turning and torque the lock nut to
specification.
Lower the vehicle.

Tool-T71 P-77370-H

D1597-B

FIG. 4 Adjusting Intermediate Band

REMOVAL AND INSTALLATION
TRANSMISSION
FORD, MERCURY AND METEOR
Removal
1. Raise the vehicle on a hoist or
stands.
2. Place the drain pan under the
transmission fluid pan. Starting at
the rear of the pan and working
toward the front, loosen the
attaching bolts and allow the fluid to
drain. Finally remove all of the pan
attaching bolts except two at the
front, to allow the fluid to further
drain. After the fluid has drained,
install two bolts on the rear side of
the pan to temporarily hold it in
place.
3. Remove the converter drain plug
access cover from the lower end of
the converter housing.
4. Remove the converter-to-flywheel
attaching nuts. Place a wrench on
the crankshaft pulley attaching bolt
to turn the converter to gain access
to the nuts.
5. With the wrench on the crankshaft
pulley attaching bolt, turn the
converter to gain access to the
converter drain plug. Then, remove
the plug. Place a drain pan under the
converter to catch the fluid. After
the fluid has been drained from the
converter, reinstall the plug.
6. Disconnect the drive shaft from the
rear axle and slide the shaft
rearward from the transmission.

Install a seal installation tool in the
extension housing to prevent fluid
leakage.
7. Disconnect the cable from the
terminal on the starter motor.
Remove the three attaching bolts
and remove the starter motor.
8. Remove the rear
mountto -crossmember attaching bolt.
9. Remove the two crossmember-toframe attaching bolts.
10. Remove the two engine rear
support-to-extension housing
attaching bolts.
11. Disconnect the downshift rod from
the transmission downshift lever.
12. Disconnect the manual linkage rod
from the lever at the transmission.
13. Remove the two bolts securing the
bellcrank bracket to the converter
housing.
14. Raise the transmission with a
transmission jack to provide
c l e a r a n c e to r e m o v e the
crossmember.
15. Remove the rear mount from the
crossmember and remove the
c r o s s m e m b e r from the side
supports.
16. Lower the transmission to gain
access to the oil cooler lines.
17. Disconnect each oil line from the
fittings on the transmission.
18. Disconnect the vacuum line from
the diaphragm located at the right
rear of the transmission. Remove the
metal line from the retaining clip on
the transmission.

19. Disconnect the speedometer cable
from the extension housing.
20. Remove the bolt that secures the
transmission fluid filler tube to the
cylinder block. Lift the filler tube
and t h e d i p s t i c k from t h e
transmission.
21. Secure the transmission to the jack
with the chain.
22. Remove the converter housing-tocylinder block attaching bolts.
23. Carefully move the transmission
away from the engine and, at the
same time, lower it to clear the
underside of the vehicle.
24. Remove the converter and mount
the transmission in a holding fixture.
Installation
1. Torque the converter drain plug to
specification.
2. Position the converter to the
transmission making sure the
converter drive flats are fully
engaged in the pump gear.
3. With the converter properly
installed, place the transmission on
the jack. Secure the transmission to
the jack with a chain.
4. Rotate the converter so that the
studs and drain plug are in
alignment with their holes in the
flywheel.
5. With the transmission mounted on a
transmission jack, move the
c o n v e r t e r and t r a n s m i s s i o n
assembly forward into position,
using care not to damage the
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the engine rear support-tocrossmember attaching nuts.
11. Install the exhaust system.
12. Install the converter-to-flywheel
attaching nuts and torque them to
specifications.
13. Secure the converter drain plug
access cover to the lower end of the
c o n v e r t e r housing with the
attaching bolts.
14. Install a new O-ring on the lower
end of the fluid filler tube. Dip the
O - r i n g in c l e a n a u t o m a t i c
transmission fluid and insert the
filler tube in the transmission case.
15. Secure the starter to the converter
housing. Connect the cable to the
terminal on the starter.
16. Connect the speedometer cable to
the extension housing.
17. Connect the shift rod to the manual
lever at the transmission. Connect
the column lock rod.
18. Connect the downshift rod to the
lever on the transmission.
19. Remove the tool from the extension
housing and install the drive shaft.
20. Lower the vehicle.
21. W o r k i n g from t h e e n g i n e
compartment, secure the fluid filler
tube to the rear of the right cylinder
head with the attaching bolt.
22. Connect the neutral switch wires to
the harness. Secure the wires to the
dash with the retaining clip.
23. Fill the transmission with the
specified lubricant as detailed in
Part 17-01.
TORINO, MONTEGO, THUNDERBIRD
AND CONTINENTAL MARK IV

Removal
1. W o r k i n g f r o m t h e e n g i n e
compartment, remove the two bolts
retaining the fan shroud to the
radiator.
2. Connect a remote control starter
button on Torino and Motego
vehicles.
On a Continental Mark IV or a
Thunderbird equipped with a 429 CID
engine, disconnect the battery.
3. Raise the vehicle on a hoist or
stands.
4. Place the drain pan under the
transmission fluid pan. Starting at
the rear of the pan and working
t o w a r d the front, loosen the
attaching bolts and allow the fluid to
drain. Finally remove all of the pan
attaching bolts except two at the
front, to allow the fluid to further
drain. After the fluid has drained,
install two bolts on the rear side of
the pan to temporarily hold it in
place.
5. Remove the converter drain plug
access cover and adapter plate bolts
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from the lower end of the converter
housing.
6. Remove the converter-to-flywheel
attaching nuts.
On a Continental Mark IV or a
Thunderbird equipped with a 429 CID
engine, place a wrench on the crankshaft
pulley attaching bolt to turn the
converter to gain access to the nuts.
On Torino and Montego vehicles
crank the engine until the nuts are
accessible.
7. Crank the engine on Torino and
Montego vehicles or place a wrench
on the crankshaft pulley attaching
bolt on a Continental Mark IV or
Thunderbird with a 429 CID engine
to turn the converter to gain access
to the converter drain plug. Then,
remove the plug. Place a drain pan
under the converter to catch the
fluid. After the fluid has been
drained from the converter, reinstall
the plug.
8. Disconnect the drive shaft from the
rear axle and slide the shaft
rearward from the transmission.
Install a seal installation tool in the
extension housing to prevent fluid
leakage.
9. Disconnect the speedometer cable
from the extension housing.
10. Disconnect the downshift rod from
the transmission downshift lever.
11. Disconnect the shift cable from the
manual lever at the transmission.
12. Remove the two bolts that secure
the shift cable bracket to the
converter housing and position the
cable and bracket out of the way.
13. Remove the starter motor attaching
bolts and position the starter out of
the way.
14. Disconnect the rubber hoses from
the vacuum diaphragm at the rear of
the transmission. Remove the
vacuum tube from the retaining clip
at the transmission.
15. Disconnect the muffler inlet pipe at
the exhaust manifolds and allow the
pipe to hang.
16. Remove the crossmember-to-frame
side support bolts and nuts. Remove
the nuts securing the rear engine
supports to the crossmember.
Position a jack under the
transmission and raise it slightly.
Remove the bolts securing the rear
engine supports to the extension
h o u s i n g and remove the
crossmember and rear supports
from the vehicle.
17. Loosen the parking brake adjusting
nut at the equalizer and remove the
cable from the idler hook attached to
the floor pan.
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18. Lower the transmission, then
disconnect the oil cooler lines from
the transmission case.
19. Secure the transmission to the jack
with a chain.
20. Remove the six bolts that attach the
converter housing to the cylinder
block.
21. Remove the bolt that secures the
transmission filler tube to the
cylinder block. Lift the filler tube
and dipstick from the transmission.
22. Move the transmission away from
the cylinder block.
23. Carefully lower the transmission
and remove it from under the
vehicle.
24. Remove the converter and mount
the transmission in a holding fixture.
Installation
1. Torque the converter drain plug to
specification.
2. Position the converter to the
transmission making sure the
converter drive flats are fully
engaged in the pump gear.
3. With the converter properly
installed, place the transmission on
the jack. Secure the transmission to
the jack with the safety chain.
4. Rotate the converter so that the
studs and drain plug are in
alignment with their holes in the
flywheel.
5. With the transmission mounted on a
transmission jack, move the
c o n v e r t e r and t r a n s m i s s i o n
assembly forward into position using
care not to damage theflywheeland
converter pilot. The converter must
rest squarely against the flywheel.
This indicates that the converter
pilot is not binding in the engine
crankshaft.
6. Install a new O-ring on the lower
end of the transmission filler tube.
Insert the tube in the transmission
case and secure the tube to the
engine with the attaching bolt.
7. Install the converter housing-toengine attaching bolts. Torque the
bolts to specification. Remove the
safety chain from around the
transmission.
8. Connect the oil cooler lines to the
transmission case.
9. Raise the transmission.
10. Position the parking brake cable in
the idler hook and tighten the
adjusting nut at the equalizer.
11. Place the rear engine supports on the
crossmember and position the
crossmember on the frame side
supports.
12. Secure the engine rear supports to
the extension housing with the
attaching bolts. Torque the bolts to
specification.
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bolts to specification. At this time,
install and torque the crossmembert o - f r a m e a t t a c h i n g n u t s to
specification.
11. Lower the transmission and install
the engine
rear
support-tocrossmember attaching nuts and
p l a t e s . T o r q u e t h e n u t s to
specification. Remove the
transmission jack.
12. Install the upper bellcrank in the left
side of the converter housing.
13. Position the lower bellcrank to the
transmission and floor pan and
secure it with the two attaching
bolts.
14. Connect the downshift rod to
transmission downshift lever.
15. Connect the manual selector rod to
the manual lever.
16. Position the manual and downshift
control rod splash shield to the
frame side rail and secure it with the
attaching bolts.
17. Connect the speedometer cable to
the extension housing.
18. Connect the vacuum hoses to the
vacuum diaphragm and secure with
a clamp.
19. Connect the two oil cooler lines to
the fittings on the right side of the
case.
20. Install the cooler lines under the clip
at the cylinder head.
21. Position the reinforcement plate and
torque the attaching bolts.
22. Install the equalizer and parking
brake cables. Install the equalizer
lever retracting spring.
23. Install the drive shaft.
24. Install a new seal on the filler tube
and install it in the transmission
case. Secure the filler tube to the
cylinder head.
25. Install the starting motor and
connect the cable.
26. Install the idler arm bracket-toframe side rail.
27. Lower the vehicle.
28. Fill the transmission to the correct
level with the specified fluid.
29. Adjust the manual and throttle
linkage as required.
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Remove the pan and gasket.
Remove and discard the nylon
shipping plug from the filler tube
hole. This plug is used to retain
transmission fluid within the
transmission during shipment and
should be discarded when the oil pan
is removed.
4. Remove the valve body attaching
bolts and remove the valve body
from the case.
Installation
1. Position the valve body to the case
making sure that the selector and
downshift levers are engaged, then
install and torque the attaching bolts
to specification.
2. Clean the transmission pan and
gasket surfaces thoroughly.
3. Using a new pan gasket, secure the
pan to the transmission case and
torque the attaching bolts to
specification.
4. Lower the vehicle and fill the
transmission to the correct level
with the specified fluid.
INTERMEDIATE SERVO
ALL VEHICLES EXCEPT LINCOLN
CONTINENTAL

Removal
1. Raise the vehicle on a hoist or
stands.
2. Remove the engine rear support-toextension housing attaching bolts.
3. Raise the transmission high enough
to remove the weight from the
engine rear support.
4. Remove the bolt that secures the
e n g i n e r e a r s u p p o r t to t h e
crossmember. Remove the support.
5. Lower the transmission and remove
the jack.
6. Place a drain pan under the servo.
Remove the bolts that attach the
servo cover to the transmission case.

7. Remove the cover, piston, spring
and gasket from the case, screwing
the band adjusting screw inward as
the piston is removed. This insures
that there will be enough tension on
the band to keep the struts properly
engaged in the band end notches
while the piston is removed.
Seal Removal and Installation
1. Apply air pressure to the port in the
servo cover to remove the piston and
rod.
2. Remove the seals from the piston
(Fig. 5).
On a Continental Mark IV, replace
the complete piston and rod assembly if
the piston or piston sealing lips are
unserviceable or damaged.
3. Remove the seal from the cover.
4. Dip the new seals in transmission
fluid.
5. Install the new seals on the piston
and cover.
6. Coat two new g a s k e t s with
petroleum jelly and install the
gaskets on the cover.
7. Dip the piston in transmission fluid
and install it in the cover.
Installation
1. Position a new gasket on the servo
cover.
2. Position the servo spring on the
piston rod.
3. Insert the servo piston rod in the
case. Secure the cover with the
attaching bolts, taking care to back
off the band adjusting screw as the
cover bolts are tightened. Make sure
that the vent tube retaining clip and
service identification tag are in
place.
4. Raise the transmission high enough
to install the engine rear support.
Secure the support to the extension
housing with the attaching bolts.
Lower the transmission as required
to i n s t a l l
the
support-to-

SEAL /D024
SEAL /D025
COVER- 7D027

CONTROL VALVE BODY
Removal
1. Raise the vehicle on a hoist or jack
stands.
2. Place a drain pan under the
transmission and loosen the bolts to
d r a i n the fluid from the
transmission.
3. Remove the transmission pan
attaching bolts from both sides and
the rear to allow the fluid to drain
further. Finally, remove the
remainder of the attaching bolts.

D 1599-C

FIG. 5 Servo Disassembled-Typical
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Coat the inside diameter of the fiber
portion of the seal with C1AZ19590-B lubricant.
5. Coat the front universal joint spline
with C1AZ-19590-B lubricant and
install the drive shaft.
6. On a Lincoln Continental, connect
the parking brake equalizer.

DISTRIBUTOR

GOVERNOR

EXTENSION HOUSING

Removal
1. Raise the vehicle on a hoist or
stands.
2. Disconnect the parking brake cable
from the equalizer. On a Lincoln
Continental, remove the equalizer.
3. Disconnect the drive shaft from the
rear axle flange and remove it from
the transmission.
4. Disconnect the speedometer cable
from the extension housing.
5. Remove the engine rear support-toextension housing attaching bolts.
On a Lincoln Continental, remove
the reinforcement plate from under the
transmission oil pan.
6. Place a jack under the transmission
and raise it just enough to remove
the weight from the engine rear
support.
7. Remove the bolt that secures the
engine rear support to the
crossmember and remove the
support.
8. Place a drain pan under the rear of
the transmission case.
9. Lower the transmission and remove
the extension housing attaching
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OUTPUT SHAFT

SPACER

D1598-A

5. Lower the transmission and remove
the jack. Install and torque the
engine rear support-to-extension
housing a t t a c h i n g bolts to
specification.
On a Lincoln Continental, install the
reinforcement plate and secure it with
the attaching bolts.
6. Secure the speedometer cable to the
extension housing with the attaching
bolt.
7. Connect the parking brake cable to
the equalizer. On a Lincoln
Continental, connect the parking
brake equalizer. Adjust the parking
brake as required.
8. Install the drive shaft.
9. Fill the transmission to the correct
level with the specified fluid.

FIG. 10 Governor Installed

bolts. Slide the extension housing off
the output shaft and allow the fluid
to drain.
Installation
1. Clean the mounting surface on the
transmission and on the extension
housing. Position a new gasket on
the transmission.
2. Hold the extension housing in place
and secure it with the attaching
bolts.
3. Raise the transmission high enough
to position the engine rear support
on the crossmember.
4. Secure the s u p p o r t to the
crossmember with the attaching bolt
and nut. Torque the bolt to
specification.

GOVERNOR

Removal
1. Remove the extension housing as
outlined in this section of the
manual.
2. Remove the governor housing-toflange attaching bolts (Fig. 10).
3. Remove the governor from the
flange.
4. Refer to the Disassembly and
Assembly Section of this Part for
governor repair operations.
Installation
1. Secure the governor (Fig. 10) to the
distributorflangewith the attaching
b o l t s . T o r q u e the bolts to
specification.
2. Reinstall the extension housing.

DISASSEMBLY AND ASSEMBLY
TRANSMISSION

D u r i n g t h e r e p a i r of t h e
subassemblies, certain general
instructions which apply to all units of
the transmission must be followed.
Following these instructions will avoid
unnecessary repetition.
All transmission parts must be
handled carefully to avoid nicking or
burring the bearing or mating surfaces.
Lubricate all internal parts of the
transmission with clean automatic
transmission fluid before assembling
them.
Do not use any other lubricants
except on gaskets and thrust washers.
These may be coated with vaseline to
facilitate assembly. Always use new
gaskets and seals when assembling a
transmission.
Tighten all bolts and screws to the

recommended torque as outlined in the
Specification Section.
Disassembly
1. Mount the transmission in holding
fixture T64L-6001-A (Fig. 11).
2. Remove the 17 fluid pan attaching
bolts. Remove the pan and gasket.
3. Remove the 8 valve body attaching
bolts (Fig. 12). Lift the valve body
from the transmission case.
4. Attach a dial indicator to the front
pump as shown in Fig. 13. Install
tool T61L-7657-B in the extension
housing to center the shaft.
5. Pry the gear train to the rear of the
case and at the same time, press the
input shaft inward until it bottoms
(Fig. 13). Set the dial indicator to
read zero.
6. Pry the gear train forward (Fig. 13)
and note the amount of gear train

end play on the dial indicator.
Record the end play to facilitate
assembling the transmission.
Remove the dial indicator from the
pump and the tool from the
extension housing.
7. Remove the vacuum diaphragm, rod
and the primary throttle valve from
the case. Slip the input shaft out of
the front pump.
8. Remove the front pump attaching
bolts. Pry the gear train forward as
shown in Fig. 14 to remove the
pump.
9. Loosen the band adjustment screw
and remove the two struts.
10. Rotate the band 90 degrees
counterclockwise to align the ends
with the slot in the case (Fig. 15).
Slide the band off the reverse-high
clutch drum.
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OUTPUT
SHAFT

REVERSE-HIGH
CLUTCH DRUM

D 1608 - A

FIG. 16 Removing or Installing
Forward Part of Gear Train

LOW-REVERSE
CLUTCH DRUM

OUTPUT
SHAFT

SNAP
RING

Tool- 4201 - C

FIG. 13 Checking Gear Train End Play

6. Install the compressing tool shown
in Fig. 18 and compress the springs
just enough to install the low-reverse
clutch piston retainer snap ring.
7. Install the snap ring, then remove
the compressing tool.
8. Place the transmission case on the
bench with the front end facing
downward.
9. Position the parking gear thrust
washer and the gear on the case (Fig.
28). Do not restake the thrust
washer.
10. Position the oil distributor and tubes
in place on the rear of the case.
Install and torque the attaching
bolts to specification.
11. Install the output shaft, and
governor as an assembly.
12. Place a new gasket on the rear of the
transmission case. Position the
extension housing on the case and
install the attaching bolts. Torque
the attaching bolts to specification.
13. Place the case in the holding fixture.
14. Align the low-reverse clutch hub
and one-way clutch with the inner
race at the rear of the case. Rotate
the low-reverse clutch hub clockwise
while applying pressure to seat it on
the inner race.
15. Install the low-reverse clutch plates,
starting with a steel plate and

D1609-A

FIG. 17 Removing and Installing
Reverse Ring Gear Hub
Retaining Ring

INPUT
SHELL

•WS

FIG. 14 Removing Front Pump

SLOT

BAND ENDS

D1607-A

FIG. 15 Removing or Installing Band

following with friction and steel
plates alternately. Retain them with
vaseline. Refer to the Specifications
Section for the number of plates
required. If new composition plates
are being used, soak them in clean
transmission fluid for fifteen
minutes before installation, install
the pressure plate and the snap ring.
Test the operation of the low-reverse
clutch by applying air pressure at
the clutch pressure apply hole in the
case.
16. Install the reverse planet ring gear
thrust washer and the ring gear and
hub assembly. Insert the snapringin
the groove in the output shaft.
17. Assemble the front and rear thrust
washers onto the reverse planet
assembly; retain with vasjeAine.
Insert the assembly into the ring
gear and install the snap ring.
18. Set the reverse-high clutch on the
bench, with the front end facing
down. Install the thrust washer on
the rear end of the reverse-high
clutch assembly. Retain the thrust
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LOWER VALVE
BODY
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FIG. 21 Upper and Lower Valve Bodies Disassembled

primary throttle valve, rod, and the
vacuum diaphragm in the case.
27. Install a new pan gasket and the pan.
28. Install the converter assembly.
29. Install the transmission in the
vehicle.
CONTROL VALVE BODY
Disassembly
When the main control is disassembled
and the valve body-to-screen gasket is
removed, the gasket should not be
cleaned in a degreaser, solvent or any
type of detergent solution. To clean the
gasket, wipe it off with a lint-free cloth.
1. Remove the nine screws that attach
the screen to the lower valve body
(Fig. 20) and remove the screen and
gasket (Fig. 21).
2. Remove the five upper-to-lower
valve body and hold-down plate
attaching screws. Remove the seven
attaching screws from the underside
of the lower valve body (Fig. 20).
3. Separate the bodies and remove the
separator plate and gasket. Be
careful not to lose the check valves
and springs. Remove and clean the
separator plate screen if necessary
(Fig. 21).
4. Remove the manual valve plunger
retaining pin from the upper valve
body and remove the plunger.
5. Slide the manual valve (Fig. 22)
out of the valve body.
6. Cover the downshift valve port with
a finger; then, working from the
underside of the body > remove the
downshift valve retainer. Remove
the spring and downshift valve.
7. Apply pressure on the pressure
booster valve retaining plate and
remove the two attaching screws.
Slowly release the pressure and
remove the plate, sleeve and the

pressure booster valve. Remove the
two springs and the main regulator
valve from the same bore.
8. Apply pressure on the throttle
booster valve retaining plate and
remove the two attaching screws.
Slowly release the pressure and
remove plate, throttle booster valve
and spring, and the manual low 2-1
scheduling valve and spring from
the body.
9. Apply pressure on the remaining
valve retaining plate and remove the
eight attaching screws.
10. Hold the valve body so that the plate
is facing upward. Slowly release the
pressure and remove the plate.
11. When removing the various valves
from the control valve body, keep all
ports covered with your fingers
except the bore the valve is being
removed from. Remove the spring
and t h e i n t e r m e d i a t e s e r v o
modulator valve (Fig. 22) from the
valve body.
12. Remove the intermediate servo
accumulator valve and springs.
13. Remove the 2-3 back-out valve,
spring and 3-2 shift timing valve
plug. Do not remove the 3-2 shift
timing valve plug if it is found to be
peened, preventing its removal. This
c o n d i t i o n will not affect
transmission operation and is not
cause for replacement of the main
control.
14. Remove the 2-3 shift valve, spring
and the throttle modulator valve.
15. Remove the 1-2 shift valve, D2 shift
valve and the spring from the valve
body.
16. Remove the coasting regulator valve
from the body.
17. Remove the cutback control valve to
complete the disassembly of the
control valve.

Assembly
1. Place the 3-2 shift timing valve plug
in the valve body if it was previously
removed.
2. Place the downshift valve and spring
in the valve body. Compress the
spring and install the retainer from
the underside of the body (Fig. 23).
3. Place the valve body on a clean
surface with the passage side facing
up. Place the converter relief valve
spring in its bore (Fig. 23). Coat the
converter relief valve check valve
with vaseline and place it on top of
the spring. Place the 2-3 shift check
valve ball in its cavity. Place the
throttle pressure relief valve spring
in its bore (Fig. 23). Coat the throttle
pressure relief valve check ball with
vaseline and place it on top of the
spring.
4. Install the separator screen in the
separator plate if it was previously
removed. Be sure the screen tabs are
flush with the separator plate
surface. Carefully position the
separator plate and new gasket on
the lower valve body. Place the two
hold-down plates on the separator
plate and install the attaching screws
finger tight.
5. Place the lower body and plate
assembly on the upper valve body
and install the attaching screws
finger tight (Fig. 20).
6. Install the oil screen screws loosely,
without the screen, to properly align
the upper and lower valve bodies,
gasket and separator plate.
7. Torque the two bolts that are
c o v e r e d by t h e s c r e e n t o
specification.
8. Remove the oil screen attaching
screws and place the gasket and oil
screen in position on the lower valve

17-10-16
body. Reinstall the screen attaching
screws (Fig. 20).
9. Torque all the valve body and screen
attaching screws to specification.
10. Place the cutback control valve (Fig.
22) in the valve body.
11. Place the coasting regulator valve in
the body.
12. Place the spring D2 shift valve and
the 1-2 shift valve in the body.
13. Place the throttle modulator valve
and spring and the 2-3 shift valve in
the valve body.
14. Place the spring and the 2-3 backout
valve in the valve body.
15. Place the two springs and the
intermediate servo accumulator
valve in the valve body.
16. Place the intermediate servo
modulator valve and spring in the
body.
17. Carefully place the valve retaining
plate on the body and secure it with
the eight attaching screws. Tighten
the screws to specification.
18. Place the throttle booster valve and
spring in the valve body. Place the
manual low 2-1 scheduling valve
and spring in the valve body and
install the retaining plate. Torque
the attaching screws to specification.
19. Place the main regulator, two
springs, pressure booster valve and
the sleeve in the valve body.
20. Install the pressure booster plate and
torque the two attaching screws to
specification.
21. Place the manual valve in the valve
body and install the plunger and the
retaining pin in the body.
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CONVERTER PRESSURE RELIEF VALVE
THROTTLE PRESSURE
RELIEF BALL 1/4 INCH
DIA. AND SPRING
DOWN SHIFT
RETAINER

2-3 SHIFT
CHECK VALVE

D1765-D

FIG. 23 Converter Pressure Relief Valve, Throttle Pressure Relief Valve, and 2-3
Shift Check Valve Locations

PISTON
AND ROD

PISTON

COVER

INTERMEDIATE SERVO

Disassembly
1. Apply air pressure to the port in the
servo cover to remove the piston and
rod.
2. Remove the seals from the piston.
On Lincoln Continental and
Continental Mark IV models, replace
the complete piston and rod assembly if
the piston or piston sealing lips are
unserviceable or damaged.
3. Remove the seal from the cover.
Assembly
1. Dip the new seals in transmission
fluid.
2. Install new seals on the cover and
servo piston. Fig. 24 shows the
correct servo piston and cover for
the transmission.
3. Dip the piston in transmission fluid
and install it in the cover.

Models

A

Diameter - Inches
B
C

Cover
D

0

Ident.
Letter

PJA-C3, Gl, HI, Jl
PJB-Al, B l , Cl
PJD-E2, F2, Gl
PGA-AW1, AY1, AV2

2.075

2.980

3.013

2.108

L

1.9455

2.9155

2.949

1.978

N

PJB-F1, K2

2.075

2.980

2.971

2.066

PGA-AF2, AG2, AU3, PJC-H5, Jl

2.075

2.698

2.689

2.066

D
J

® LETTER CAST IN SERVO COVER

D2037-F

FIG. 24 Intermediate Servo Cover and Piston Dimensions

GOVERNOR

2. Remove the snap ring that secures
the governor distributor on the
output shaft (Fig. 25) and slide it off
the front of the shaft.
3. Remove the seal rings from the
distributor.

Disassembly

Assembly

1. Remove the governor attaching
bolts and remove the governor.

1. Carefully install new seal rings on
the distributor.

2. Working from the front end of the
output shaft, slide the governor
distributor into place on the'shaft.
Install the snap ring to secure it.
Make sure that the snap ring is
seated in the groove.
3. Position the governor on the
distributor (Fig. 25) and secure them
with the attaching screws.
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1/4 - 20 x 1 1/4 INCH BOLT
OR #8 • 32 x 1 1/4 INCH BOLTl
FRONT PUMP

Tool - 7 7 7 5 - A S
Tool 7507-700-A

Y
Tool-T63L-77837-A
PARK
PLATE

D 1636-C

D1629-C

FIG. 29 Removing Park Plate
INSTALL CUP PLUG FLUSH WITH
SHOULDER OF COUNTERBORE

13/32" DIA.

INSTALLING TOOL
MAKE FROM 1/2" DIA. DRILL ROD
D 1783-A

FIG. 30 Servo Apply Lever
Installation

Assembly
1. Slide the outer manual lever and
shaft in the transmission case.
2. Position the inner lever on the shaft
making sure the leaf spring roller is
positioned in the inner manual lever
detent. Install the attaching nut.
Tighten the nut to specification.
Install the parking pawl actuating
rod and secure it to the inner manual
lever with a C-washer.
3. Install a new downshift lever seal in
the recess of the outer lever shaft.
Slide the downshift lever and shaft
into position.
4. On a Mustang or Cougar, position
the neutral switch on the manual
lever and secure it with the two
attaching bolts. Leave the attaching
bolts loose to adjust the switch after
installing the control valve.
5. Place the outer downshift lever on
the shaft and secure it with a
lockwasher and nut.

D 1637 - A

FIG. 31 Removing Front Pump Seal

FIG. 32 Installing Front Pump Seal

PARKING PAWL LINKAGE

position and install the new shaft.
2. Using the fabricated tool shown in
Fig. 30, drive the cup plug into
position in the case. Be sure the plug
is flush with the shoulder of the
counterbore. The cup plug may be
coated with Loctite, Part No.
C3AZ-19554-A, before installation.

Disassembly
1. Remove the bolts that secure the
parking pawl guide plate to the case
(Fig. 28). Remove the plate.
2. Remove the spring, parking pawl
and shaft from the case.
3. Working from the pan mounting
surface, drill a 1/8 inch diameter
hole through the center of the
cupped plug. Pull the plug from the
case with a wire hook.
4. Unhook the end of the spring from
the park plate slot to relieve the
tension.
5. Thread a 1/4-20 inch or 8-32 x 11/4
inch screw (Fig. 29) into the park
plate shaft. Pull the shaft from the
case with the screw.
Assembly
1. Position the spring and park plate in
the case and install the shaft. Place
the end of the spring into the slot of
the park plate.
2. Install a new cupped plug (Fig. 28)
to retain the shaft.
3. Install the parking pawl shaft in the
case. Slip the parking pawl and
spring into place on the shaft.
4. Position the guide plate on the case
making sure that the actuating rod is
seated in the slot of the plate. Secure
the plate with two bolts and
lockwashers.
SERVO APPLY LEVER
Disassembly

1. Working from inside of the
transmission case, carefully drive on
the servo apply lever shaft to remove
the cup plug. The shaft (Fig. 30) can
be withdrawn from the case by hand.
Assembly

1. Hold the servo apply lever in

FRONT PUMP

The front seal can be replaced after
the pump has been installed on the
transmission (Figs. 31 and 32).
Disassembly
1. Remove the two seal rings and the
selective thrust washer (Fig. 33).
2. Remove the large square-cut seal
from the O.D. of the pump housing.
3. Remove the 5 bolts that secure the
pump support to the pump housing.
Lift the support from the housing.
4. Remove the drive and the driven
gear from the housing.
5. If the pump housing bushing is worn
or damaged, replace it using the
handle and tool shown in Fig. 34
Assembly
1. Install the drive and driven gears in
the pump housing. Each gear has an
identification mark on one face. The
identification mark on each gear
must be installed toward the front of
the pump housing.
2. Position the pump support in the
pump housing and install and torque
the five a t t a c h i n g bolts to
specification.
3. Carefully install two new seal rings
on the pump support. Make sure
that the ends of the rings are
engaged to lock them in place.
Install a new square-cut seal on
the O.D. of the pump housing.
4. Install the selective thrust washer.
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

FRONT PUMP SEAL RING-7A248
FRONT PUMP-7A103
GASKET-7A136
SEAL
NUMBER 1 THRUST WASHER
(SELECTIVE)
REVERSE - HIGH CLUTCH
ASSEMBLY
NUMBER 2 THRUST WASHER
FORWARD CLUTCH ASSEMBLY
NUMBER 3 THRUST WASHER
NUMBER 4 THRUST WASHER
FORWARD CLUTCH HUB
ASSEMBLY - 7D392

12. NUMBER 5 THRUST WASHER
13. FORWARD PLANET ASSEMBLY
- 7A398
14. INPUT SHELL - 7D064 AND SUN
GEAR ASSEMBLY-7D063
15. NUMBER 6 THRUST WASHER
16. SNAP RING
17. NUMBER 7 THRUST WASHER
18. REVERSE PLANET ASSEMBLY
- 7D006
19. NUMBER 8 THRUST WASHER
20. REVERSE RING GEAR AND HUB
RETAINING RING

21. REVERSE RING GEAR -7A153
AND HUB - 7D164
22. NUMBER 9 THRUST WASHER
23. LOW-REVERSE CLUTCH HUB
- 7B067
24. ONE-WAY CLUTCH - 7A089
25. ONE-WAY CLUTCH INNER RACE
- 7D171
26. SNAP RING
27. LOW-REVERSE CLUTCH
28. SNAP RING
29. LOW-REVERSE PISTON RETURN
SPRING RETAINER-7D406

30.
31.
32.
33.
34.
35.

RETURN SPRING
LOW-REVERSE PISTON-7D402
CASE-7005
NUMBER 10 THRUST WASHER
PARKING GEAR-7A233
GOVERNOR DISTRIBUTOR SLEEVE
- 7C232
36. SNAP RING
37. GOVERNOR DISTRIBU TOR-7D220
38. GOVERNOR -7C063
39. OUTPUT SHAFT- 7C60

D 1620-B

FIG. 35 Drive Train Disassembled Typical
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SPRINGS MUST BE INSTALLED
IN POCKETS MARKED X ONLY

TRANSMISSIONS WITH 10 SPRING DESIGN
REMOVAL

INSTALLATION

D2035-B

FIG. 40 Replacing Reverse-High Clutch Rear Bushing

3. Working from inside the input shell
remove the sun gear. Remove the
internal snap ring from the gear.
Assembly
1. Install the forward snap ring on the
forward end (short end) of the sun
gear (Fig. 50). Working from inside
the input shell, slide the sun gear and
snap ring into place making sure
that the longer end is at the rear
(Fig. 50).
2. Place the No. 6 thrust washer on the
sun gear and install the rear snap
ring.

Press Ram

Too/-T69L-7D044-A

TRANSMISSIONS WITH 18 SPRING DESIGN
D-2354-B

FIG. 42 Reverse-High Clutch Piston
Return Spring Locations

OUTPUT SHAFT HUB AND RING
GEAR
Disassembly
1. Remove the hub retaining snap ring
(Fig. 51) from the ring gear.
2. Lift the hub from the ring gear.
Assembly
1. Position the hub in the ring gear.
2. Secure the hub with the retaining
snap ring. Make certain that the
snap ring is fully engaged with the
groove.
ONE-WAY CLUTCH
Disassembly
1. Remove the snap ring and bushing
from the rear of the low-reverse
clutch hub (Fig. 52).
2. Remove the rollers from the spring
a s s e m b l y and lift the s p r i n g
assembly from the hub.
3. Remove the remaining snap ring
from the hub.
Assembly
1. Install a snap ring in the forward
snap ring groove of the low-reverse
clutch hub.

D2036-B

FIG. 41 Installing Reverse-High
Clutch Front Bushing

2. Place the low-reverse clutch hub on
the bench with the forward end
down (Fig. 53).
3. Install the one-way clutch spring
assembly on top of the snap ring.
4. Install a roller into each of the spring
assembly compartments (Fig. 52).
5. Install the bushing on top of the
spring assembly.
6. Install the remaining snap ring at
the rear of the low-reverse clutch
hub to secure the assembly (Fig. 52).
LOW-REVERSE CLUTCH PISTON
Disassembly
1. Remove the inner and the outer seal
from the reverse clutch piston.
Assembly
1. Dip the two new seals in clean
transmission fluid.
2. Install the seals on the piston.

FIG. 43 Checking Reverse-High
Clutch Snap Ring Clearance
SNAP RING

D1899-A

FIG. 44 Removing Forward Clutch
Pressure Plate Snap Ring
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INPUT
SHELL
7D064

SUN GEAR
7D063

THRUST
WASHER
7D066

LONG
END

REAR
SNAP
RING
377300-S

LOW-REVERSE
CLUTCH HUB
D1929-B

D 1634-B

FIG. 50 Input Shell and Sun Gear Disassembled

GEAR- 7A153

FIG. 53 One-Way Clutch Installed

SNAP RING
SNAP RING-377135
\

HUB AND FLANGE- 7D164

\

D1906-B

FIG. 51 Output Shaft Hub and Ring
Gear

LOW-REVERSE CLUTCH
HUB-7D390
ROLLERS-7190
SNAP RING-377135

FIG. 52 One-Way Clutch Disassembled
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PART 17-15 FMX Automatic Transmission
Applies to Ford, Mercury, Meteor, Torino, Montego, Mustang and Cougar Only

COMPONENT INDEX
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CONTROL VALVE BODY
01-09

Disassembly and Assembly

15-15
15-01

PRESSURE REGULATOR

15-17

Removal and Installation

01-09
15-08

EXTENSION HOUSING BUSHING
Removal and Installation
Removal and Installation
Adjustment

01-09

Disassembly and Assembly

15-17

Removal and Installation

15-09

PRIMARY SUN GEAR SHAFT
Cleaning and Inspection

01-10

Disassembly and Assembly

15-21

REAR BAND

15-07

REAR CLUTCH

Adjustment

FRONT BAND
15-04

FRONT CLUTCH

15-09

Cleaning and Inspection

15-07

EXTENSION HOUSING REAR SEAL

15-17

PARKING PAWL
Removal and Installation

EXTENSION HOUSING
Cleaning and Inspection

Disassembly and Assembly

15-06

DOWNSHIFT LINKAGE
Disassembly and Assembly

Page

MANUAL LINKAGE

Cleaning and Inspection
Removal and Installation
DESCRIPTION

COMPONENT INDEX

15-04

Cleaning and Inspection

01-10

Disassembly and Assembly

15-19

REAR SERVO

Cleaning and Inspection

01-10

Cleaning and Inspection

01-09

Disassembly and Assembly

15-20

Disassembly and Assembly

15-16

Removal and Installation

15-07

FRONT PUMP
Cleaning and Inspection

01-09

Disassembly and Assembly

15-18

FRONT SERVO

REAR SUPPORT BUSHING
Removal and Installation
SPECIFICATIONS

15-19
15-??

Cleaning and Inspection

01-09

Disassembly and Assembly

15-16

Cleaning and Inspection

01-09

Removal and Installation

15-07

Disassembly and Assembly

15-10

Removal and Installation

15-05

GOVERNOR
Cleaning and Inspection

01-09

Disassembly and Assembly

15-17

Removal and Installation

15-08

TRANSMISSION (COMPLETE)

DESCRIPTION
Figure 1 shows the location of the
converter, front pump, clutches, bands,
gear train and most of the internal parts
used in the FMX Transmission.
The identification tag (Fig. 2) on the
FMX transmission is attached under the
lower right hand extension-to-case bolt.
The tag includes the model prefix and
suffix, b-uild date code and serial
number. The first line on the tag shows
the transmission model prefix and

suffix. A number appearing after the
suffix (Fig. 2) indicates that the internal
parts in the transmission have been
changed after initial production startup. For example, a PHA-F model
transmission that has been changed
internally would read PHA-F 1. Both
transmissions are basically the same, but
some service parts in the PHA-F 1
transmission are slightly different than
the PHA-F transmission. Therefore, it is

important that the codes on the
transmission identification tag be
checked when ordering parts or making
inquiries about the transmission.
The tag must be kept with the
individual transmission it was originally
installed on. If the tag was removed
during disassembly, reinstall it on the
same unit.
The FMX transmission is a three
speed unit capable of providing
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INTERMEDIATE SERVO

REVERSE-HIGH
CLUTCH
FORWARD
CLUTCH

LOW REVERSE
SERVO

RELEASE
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ORIFICE
3-2 KICKDOWN
CONTROL VALVE
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VALVE
<

•I

2-3 SHIFT VALVE
AND THROTTLE
REDUCING VALVE
INHIBITOR
VALVE

onlr I

VALVE

SHIFT DELAY
VALVE

i

LOW SERVO
MODULATOR
VALVE

TRANSITION
VALVE

UPPER BODY
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LOW SERVO
LOCKOUT
VALVE
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VALVE
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BOOST
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X

FIG. 3 Hydraulic Control System—FMX Transmission
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REMOVAL AND INSTALLATION
TRANSMISSION
FORD, MERCURY, METEOR, TORINO
AND MONTEGO
Removal
1. Drive the vehicle on a hoist, but do
not raise at this time.
2. Remove the two upper bolts and
lockwashers which attach the
converter housing to the engine.
3. Raise the vehicle.
4. Place the drain pan under the
transmission fluid pan. Starting at
the rear of the pan and working
toward the front, loosen the
attaching bolts and allow the fluid to
drain. Finally remove all of the pan
attaching bolts except two at the
front, to allow the fluid to further
drain. After the fluid has drained,
install two bolts on the rear side of
the pan to temporarily hold it in
place.
5. Remove the converter drain plug
access cover from the lower end of
the converter housing.
6. Remove the converter-to-flywheel
attaching nuts. Place a wrench on
the crankshaft pulley attaching bolt
to turn the converter to gain access
to the nuts.
7. With the wrench on the crankshaft
pulley attaching bolt, turn the
converter to gain access to the
converter drain plug. Then, remove
the plug. Place a drain pan under the
converter to catch the fluicj. After
the fluid has been drained from the
converter, reinstall the plug.
8. Disconnect the vacuum hoses from
the vacuum diaphragm unit and the
tube from the extension housing
clip.
9. Install the converter housing front
plate to hold the converter in place
when -the transmission is removed.
10. Disconnect the starter cables from
the starter and remove the starter.
11. Disconnect the oil cooler lines from
the transmission. Remove the
transmission vent tube.
12. Disconnect the downshift linkage
from the transmission.
13. Disconnect the selector rod or cable
from the transmission manual lever.
14. Disconnect the speedometer cable
from the extension housing, and
remove the drive shaft.
15. Support the transmission on a
transmission jack. Secure the
transmission to the jack with safety
chain. Remove the two engine rear
support to transmission bolts.

Remove the two crossmember to
frame side rail attaching bolts and
nuts. Raise the transmission slightly
to t a k e t h e w e i g h t off t h e
crossmember. Remove the rear
support to crossmember bolt and
nut and remove the crossmember.
16. Lower the transmission slightly and
disconnect the fluid filler tube.
17. Remove the remaining converter
housing to engine attaching bolts.
Move the assembly to the rear and
down to remove it.

Installation
1. Torque the converter drain plug to
specification.
2. If the converter has been removed
from the converter housing,
carefully position the converter to
the transmission making sure the
converter drive flats are fully
engaged in the pump gear.
3. With the converter properly
installed, place the transmission on
the jack. Secure the transmission to
the jack with safety chain.
4. Rotate the converter so that the
studs and drain plug are in
alignment with their holes in the
flywheel.
5. With the transmission mounted on a
transmission jack, move the
converter and transmission
assembly forward into position,
using care not to damage the
flywheel and converter pilot. The
converter must rest squarely against
the flywheel. This indicates that the
converter pilot is not binding in the
engine crankshaft.
6. Install the lower converter housingto-engine bolts, then torque the bolts
to specification. Remove the safety
chain from the transmission.
7. Connect the fluid filler tube.
8. Install the crossmember.
9. Lower the transmission until the
extension housing rests on the
crossmember, and then install the
rear support-to-crossmember bolts.
10. Install the converter attaching nuts.
Install the access plates.
11. Connect the oil cooler inlet and
outlet lines to the transmission case.
Install the transmission vent tube.
12. Coat the front universal joint yoke
seal and spline with C1AZ-19590B
lubricant, and install the drive shaft.
13. Connect the speedometer cable at
the transmission.
14. Connect the manual selector rod or
cable to the transmission manual
lever.

15. Connect the downshift linkage at the
transmission downshift lever.
16. Install the starter motor.
17. Connect the vacuum hoses to the
vacuum diaphragm unit and the
tube to its clip.
18. Lower the transmission. Then install
the upper two converter housingtoengine bolts and tighten them to
specification.
19. Lower the vehicle and fill the
transmission with transmission
fluid, following the recommended
procedure.
20. Check the transmission, converter
assembly, and fluid cooler lines for
fluid, leaks, and then adjust the
manual and downshift linkages.
MUSTANG AND COUGAR
Removal
1. Raise the vehicle on a hoist.
2. Place the drain pan under the
transmission fluid pan. Starting at
the rear of the pan and working
toward the front, loosen the
attaching bolts and allow the fluid to
drain. Finally remove all of the pan
attaching bolts except two at the
front, to allow the fluid to further
drain. After the fluid has drained,
install two bolts on the rear side of
the pan to temporarily hold it in
place.
3. Remove the converter drain plug
access cover from the lower end of
the converter housing.
4. Remove the converter-to-flywheel
attaching nuts. Place a wrench on
the crankshaft pulley attaching bolt
to turn the converter to gain access
to the nuts.
5. With the wrench on the crankshaft
pulley attaching bolt, turn the
converter to gain access to the
converter drain plug. Then, remove
the plug. Place a drain pan under the
converter to catch the fluid. After
the fluid has been drained from the
converter, reinstall the plug.
6. Install the converter housing front
plate to hold the converter in place
when the transmission is removed.
7. Disconnect the starter cables from
the starter and remove the starter.
, 8. Remove the nuts that attach each
muffler inlet pipe to the exhaust
manifolds. Separate the pipes from
the manifolds and allow them to
hang.
9. Disconnect the oil cooler lines from
the transmission.
10. Disconnect the vacuum hoses from
the vacuum diaphragm unit.
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PRESSURE TUBE
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MAIN PRESSURE
OIL TUBE
VACUUM
DIAPHRAGM

5.
6.
7.

FRONT SERVO
FLUID TUBES

8.

manual valve and manual lever
actuating pin as given in Control
Valve Body Removal and Installation.
Adjust the front band.
Install the vacuum diaphragm unit
and rod.
Install the fluid screen and pan, and
fill the transmission with fluid.
Adjust the downshift and manual
linkage.

REAR SERVO

PRESSURE
REGULATOR

REAR SCREEN
RETAINING CLIP
FRONT SERVO

REAR SERVO

D1953-B

FIG. 8 Typical Hydraulic Control System
loosen the valve body attaching bolts
and move the body away from the
center of the case. Move the valve
body only enough to relieve the
binding. Torque the attaching bolts
and recheck the manual valve for
binding.
9. Position the push rod in the bore of
the vacuum diaphragm unit. Using
the diaphragm unit as a guide, insert
the push rod into the threaded
opening of the case. Torque the
diaphragm unit to specification.
Connect the vacuum hoses.
10. Torque the front servo attaching
bolts to specification.
11. Adjust the front band.
12. Install the fluid screen and the
screen retaining clip.
13. Position a new pan gasket on the
bottom of the transmission case, and
install the pan. Torque the pan
screws to specification.
14. Adjust the rear band.
15. Fill the transmission with fluid. If
the fluid that was drained from the
transmission is to be used again,
filter the fluid through a 100-mesh
screen as it is poured back into the
transmission. Re-use the fluid only
if it is in good condition.
16. If the control valve body was
replaced, adjust the transmission
control linkage.

FRONT SERVO
Removal
1. D r a i n t h e f l u i d f r o m t h e
transmission, and remove the pan
and fluid screen.
2. Remove the vacuum diaphragm
unit.
3. Loosen the three control valve body
attaching bolts.
4. Remove the attaching bolts from the
front servo (Fig. 8), hold the strut
with the fingers, and remove the
servo.
Installation
1. To install the front servo, position
the front band forward in the case
with the end of the band facing
downward. Make sure the front
servo anchor pin is in position in the
case web. Align the large end of the
servo strut with the servo actuating
lever, and align the small end with
the band end.
2. Rotate the band, strut, and servo to
align the anchor end of the band
with the anchor in the case.
Push the servo body onto the control
valve body tubes.
3. Install the attaching bolts and
torque to specification.
4. Torque the control valve body
attaching bolts to specification.
Check the clearance between the

Removal
1. D r a i n t h e f l u i d f r o m t h e
transmission, and remove the pan
and fluid screen
2. Remove the vacuum diaphragm
unit.
3. Remove the control valve body and
the two front servo tubes.
4. Remove the attaching bolts from the
rear servo, hold the actuating and
anchor struts with the fingers, and
remove the servo.
Installation
1. To install the rear servo, position the
servo anchor strut on the servo
band, and rotate the band to engage
the strut.
2. Hold the servo anchor strut in
position with the fingers, position
the actuating lever strut, and install
the servo.
3. Install but do not tighten the servo
attaching bolts. The longer bolt
must be installed in the inner bolt
hole.
4. M o v e t h e r e a r s e r v o ( w i t h
r e a s o n a b l e force) t o w a r d the
centerline of the transmission case,
against the servo attaching bolts.
While holding the servo in this
position, torque the attaching bolts
to specification.
5. Install the two front servo tubes and
the control valve body.
Check the clearance between
the manual valve and the manual
lever actuating pin as given in
Control Valve Body Removal and
Installation.
6. Adjust the rear band.
7. Install the fluid screen and pan, and
fill the transmission with fluid.
EXTENSION HOUSING BUSHING
AND REAR SEAL
Removal
1. Raise the vehicle and disconnect the
drive shaft.
2. Carefully remove the seal with the
tools shown in Fig. 9.
3. Remove the bushing as shown in
Fig. 10. Use the bush remover
carefully so that the spline seal is
not damaged.
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with clean transmission fluid. Make
certain that the valve moves freely
in the valve body bore.
2. Position the governor valve body on
the counterweight with the cover
facing toward the front of the
vehicle. Install and tighten the two
attaching screws to the specified
torque.
3. Reinstall the extension housing.
PRESSURE REGULATOR
Removal
1. D r a i n t h e f l u i d f r o m t h e
transmission, and remove the pan
and fluid screen.
2. Remove the small compensator
pressure tube from the control valve
body and the pressure regulator
(Fig. 8).
3. Remove the main pressure oil tube
first, by gently prying up the end
that connects to the main control
valve assembly, then, remove the
other end of the tube from the
pressure regulator (Fig. 8). Be sure
to remove the tube in this manner.
Failure to do so, could kink or bend
the tube causing e x c e s s i v e
transmission internal leakage.
4. Remove the pressure regulator
spring retainer, springs, and spacer.
Maintain pressure on the retainer to
prevent the springs from flying out.
5. Remove the pressure regulator
attaching bolts and washers, and
remove the regulator.
Installation
1. Position the replacement regulator
body on the transmission case and
install the two attaching bolts.
Torque the bolts to specification.
2. Check the converter pressure and
control pressure valves to be sure the
valves operate freely in the bores.
3. Install the valve springs, spacer, and
retainer.
4. Install the main pressure oil tube. Be
sure to install the end of the tube
that connects to the pressure
regulator assembly first. Then,
install the other end of the tube into
the main control assembly by
tapping it gently with a soft hammer.
5. Install the small compensator
pressure tube.
6. Install the fluid screen and the pan,
and fill the transmission to the
correct level with the specified fluid.

PARKING PAWL
Removal
1. Raise the vehicle and drain the fluid
from the transmission.
2. Place the engine support bar Tool
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T65E-6000J under the converter
housing.
3. Remove the drive shaft.
4. Remove the two nuts that secure the
e n g i n e r e a r s u p p o r t to the
crossmember.
5. Position a transmission jack under
the transmission and raise it just
enough to remove the weight from
the crossmember. Remove the
crossmember to frame side rail bolts
and n u t s and p o s i t i o n t h e
crossmember out of the way.
6. Remove the two engine rear
support-to-extension housing
attaching bolts and remove the
support.
7. Disconnect the speedometer cable
from the extension housing.
8. Remove the transmission pan and
fluid screen.
9. Loosen the rear band adjusting
screw lock nut and tighten the
adjusting screw to 24 in-lbs torque.
This will tighten the rear band
around the planet carrier and will
hold the planet carrier and clutch
assemblies in position during the
parking pawl repair operation.
10. Remove the small compensator
pressure tube from the pressure
regulator and control valve body.
11. Remove the main pressure oil tube
first, gently by prying up the end
that connects to the main control
valve assembly, then, remove the
other end of the tube from the
pressure regulator. Be sure to
remove the tube in this manner.
•
Failure to do so, could kink or bend
the tube causing e x c e s s i v e
transmission internal leakage.
12. Disconnect the vacuum hoses from
the vacuum diaphragm and remove
the vacuum diaphragm and control
rod.
13. Loosen the front servo attaching
bolts.
14. Remove the three control valve body
attaching bolts and lower the valve
body while pulling it off the front
servo tubes. Be careful not to
damage the valve body or the tubes.
15. Remove the rear servo attaching
bolts and remove the rear servo and
struts.
16. Remove the extension housing
attaching bolts and housing.
17. Remove the output shaft and rear
support assembly.
18. Remove the parking pawl pin from
the case with a magnet.
19. Working from inside of the case,
drive on the shoulder of the toggle
lever (Fig. 30) pin with a small
punch to move the retaining plug
part way out of the case. Remove the
plug with a pair of pliers.
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20. To remove the toggle lever pin, slide
the toggle lever toward the front of
the case. Cock the lever to one side
to apply pressure on the pin, then
move the toggle to the rear of the
case to move the pin outward.
Repeat this procedure until the pin
can be removed from the case. Lift
the pawl and toggle from the case as
an assembly.
21. Remove the pawl and toggle lever as
an assembly.
Installation
1. Position the new parking pawl and
link assembly, then install the toggle
lever pin and the plug.
2. Secure the pawl to the case with the
pawl pin.
3. Position a new gasket on the rear
support. Hold it in place with
transmission fluid or vaseline.
4. Make sure that the thrust washe* is
in place, then position the support
and output shaft in place making
sure that the pressure tubes are
entered in the case.
5. Position a new gasket on the
extension housing and secure the
extension housing to the case with
the attaching bolts.
6. Install the rear servo and strut as
outlined under Rear Servo Removal
and Installation.
7. Install the main control valve
assembly as outlined under Control
Valve Body R e m o v a l and
Installation.
8. Torque the front servo attaching
bolts to specification.
9. Install the main pressure oil tube
and the small compensator pressure
tube to the control valve body and
pressure regulator.
10. Adjust the front band.
11. Adjust the rear band.
12. Position the vacuum control rod in
the case and install the vacuum
diaphragm unit. Connect the
vacuum hoses.
13. Install the screen, transmission pan
and a new gasket.
14. Connect the speedometer cable to
the extension housing.
15. Position the crossmember to the
frame side supports, and install and
tighten the attaching bolts and nuts
to specification.
16. Remove the transmission jack from
under the vehicle. Install and torque
the rear support-to-crossmember
nuts.
17. Remo*ve the engine support bar.
18. Adjust the transmission control
linkage.
19. Install the drive shaft, then lower the
vehicle.
20. Fill the transmission to the correct
level with the specified fluid.
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D 1819-A

FIG. 15 Rear Support and Output
Shaft Installed

from the output shaft. Using a softfaced hammer, tap the governor
assembly off the output shaft.
Remove the governor drive ball
(Fig. 16).
6. Remove the rear support and gasket
from the output shaft. Remove the
needle bearings and race from the
rear support (Fig. 16).
7. Remove the selective thrust washer
from the rear of the pinion carrier.
8. Remove the pinion carrier.
9. Remove the primary sun gear rear
thrust bearing and races from the
pinion carrier.
10. Note the rear band position for
reference in assembly. The end of
the band next to the adjusting screw
has a depression (dimple) in the
center of the boss. Squeeze the ends
of the rear band together, tilt the
band to the rear, and remove the
rear band from the case.

11. Remove the two center support
outer bolts (one each side) from the
transmission case.
12. Exert enough pressure on the end of
the input shaft to hold the clutch
units together. Then remove the
center support and the front and
rear clutch assemblies as a unit (Fig.
17).
13. Install the clutch assemblies in the
bench fixture (Fig. 18).
14. Remove the thrust washer from the
front of the input shaft.
15. To remove the front band, position
the band ends between the case
webbing and tilt the bottom of the
band rearward. Then, squeeze the
ends of the band together and
remove from the rear of the case.
16. Lift the front clutch assembly from
the primary sun gear shaft.
17. Remove the bronze and the steel
thrust washers from the rear clutch
assembly. Wire the thrust washers
t o g e t h e r to a s s u r e c o r r e c t
installation.
18. Remove the front clutch seal rings
from the primary sun gear shaft.
19. Lift the rear clutch assembly from
the primary sun gear shaft.
20. Remove the rear clutch seal rings
from the primary sun gear shaft. Do
not break the seal rings.
21. Remove the primary sun gear front
thrust washer.
22. If the transmission case bushing is to
be replaced, press the bushing out of
the case with the tools shown in Fig.
19.
23. Install a new transmission case
bushing with the tool shown in Fig.
19.
24. If the rear brake drum support
bushing is to be replaced, press the
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bushing from the support as shown
in Fig. 20.
25. Press a new bushing into the brake
drum support with the tool shown in
Fig. 20.
26. Remove the output shaft bushing if
it is worn or damaged. Use the cape
chisel and cut along the bushing
seam until the chisel breaks through
the bushing wall. Pry the loose ends
of the bushing up with an awl and
remove the bushing.
27. Insert a new bushing into the
installation tool and position the
tool and bushing over the output
shaft hub. Then, press the bushing
on the output shaft hub as shown in
Fig. 21.
Assembly
Do not use force to assemble mating
parts. If the parts do not assemble
freely, examine them for the cause of the
difficulty. Always use new gaskets and
seals during the assembly operations.
1. Install the front band in the
transmission case so that the anchor
end is aligned with the anchor in the
case.
FRONT CLUTCH
CYLINDER
REAR CLUTCH
DRUM

FRONT BAND

INPUT SHAFT "*

D 1957-C

FIG. 17 Removing or Installing Input
Shaft and Clutch
FRONT CLUTCH
CYLINDER

- * — INPUT SHAFT
SECONDARY
SUN GEAR

REAR
SUPPORT-7A383

REAR
CLUTCH

DRUM

SEAL RINGS7D019

Tool—77530*A
GOVERNOR
ASSEMBLY-7C053
NEEDLE BEARING
ASSEMBLY

D1958-A
D1820-C

FIG. 16 Output Shaft Disassembled

FIG. 18 Input Shaft and Clutch in
Holding Fixture
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PLANET
CARRIER

FARY

ROTATE CARRIER
COUNTER CLOCKWISE

FIG. 23 Planetary Clutch Installation in Carrier

when attempting to rotate it in a
clockwise direction.
i. Install the selective thrust washer
on the pinion carrier rear pilot. If
the end play was not within
specifications when checked prior
to disassembly, replace the
washer with one of proper
t h i c k n e s s . R e f e r to t h e
Specification Section for selective
thrust washer thicknesses.
j . Install the output shaft, carefully
meshing the internal gear with the
pinions.
4. With the center support properly
assembled, position the needle
bearing and retainer on the rear
support (Fig. 16).
5. Position a new rear support to case
gasket on the rear support. Retain
the gasket with transmission fluid.
6. Install the rear support. As the
support is installed, insert the tubes
into the case.
7. Position the governor drive ball in
the pocket in the output shaft.
Retain the ball with transmission
fluid.
8. Install the governor assembly,
aligning the groove with the ball in
the output shaft.
9. Install the governor with the
governor body plate toward the
front of the vehicle (Fig. 15).
Install the governor snap ring.
10. Insert the extension housing oil seal
replacer and pilot in the housing.
Position a new gasket to the
extension housing and install the
e x t e n s i o n h o u s i n g on t h e

transmission case. Coat the bolt
threads with B5A-19554-A sealer
and install the extension housing
attaching bolts, vacuum tube clip,
and external tooth lockwasher. The
lockwashers must be installed with
the rolled edge toward the
transmission case to insure a tight
seal.
11 Torque the extension housing
attaching bolts to specification.
Install the lubrication tube.
12. Position a new front pump gasket in
the counterbore of the transmission
case.
13. Install the front pump, aligning the
pump bolt holes with the holes in the
case. Install three of the front pump
attaching bolts and torque them to
specification.
14. Mount the dial indicator support in
a front pump bolt hole. Mount a dial
indicator on the support so that the
contact rests on the end of the
turbine shaft.
15 Use a large screwdriver to pry the
front of he clutch drum toward the
rear of the transmission. Set the dial
indicator at zero.
16. Remove the screwdriver and pry the
units toward the front of the
t r a n s m i s s i o n by i n s e r t i n g a
screwdriver between the large
internal gear and the transmission
case. Note the indicator reading.
End play should be 0.010-0.029 inch
(minimum end play is preferred). If
t h e end play is not w i t h i n
specifications, a new selective thrust
washer must be used.
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17. Remove the indicator and the tool
from the extension housing.
18. Install the one remaining front
pump attaching bolt and torque it to
specification.
19. Position the front band forward in
the case with the band ends up.
20. Position the front servo strut with
the slotted end aligned with the
servo actuating lever, and with the
small end aligned with the band end.
Rotate the band, strut, and servo
into position engaging the anchor
end of the band with the anchor pin
in the case.
21. Locate the servo on the case, and
install the attaching bolts. Tighten
the attaching bolts only two or three
threads.
22. Install the servo release tube.
23. Position the rear servo anchor strut,
and rotate the rear band to engage
the strut.
24. Position the rear servo actuating
lever strut with a finger, and then
install the servo and attaching bolts.
Move t h e r e a r s e r v o ( w i t h
reasonable force) toward the
centerline of the transmission case,
against the servo attaching bolts.
While holding the servo in this
position, torque the attaching bolts
to specification.
25. Install the front servo apply tube.
26. Install the pressure regulator body
and attaching bolts, and torque the
bolts to specifications.
27. Install the control and converter
valve guides and springs. Install the
spring retainer.
28. Install the control valve assembly,
carefully aligning the servo tubes
with the control valve. Align the
inner downshift lever between the
stop and the downshift valve. Shift
the manual lever to the 1 position.
Align the manual valve with the
actuating pin in the manual detent
lever. Do not tighten the attaching
bolts.
29. Move the control valve body toward
the center of the case until the
clearance is less than 0.050 inch
between the manual valve and the
actuating pin on the manual detent
lever.
30. Torque the attaching bolts to
specification. Be sure that the rear
fluid screen retaining clip is installed
under the valve body bolt as shown
in Fig. 8.
31. Install the main pressure oil tube. Be
sure to install the end of the tube
that connects to the pressure
regulator assembly first. Then,
install the other end of the tube into
the main control assembly by
tapping it gently with a soft hammer.
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32. Install the small control pressure
compensator tube in the valve body
and regulator.
33. Turn the manual valve one full turn
in each manual lever detent position.
If the manual valve binds against the
actuating pin in any detent position,
loosen the valve body attaching bolts
and move the body away from the
center of the case. Move the body
only enough to relieve the binding.
Torque the attaching bolts and
check the manual valve for binding.
34. Torque the front servo attaching
bolts to specification.
35. Adjust the front and rear bands as
detailed in the Adjustment Section
of this Part.
36. Position the control rod in the bore
of the vacuum diaphragm unit and
install the diaphragm unit. Make
sure the control rod enters the
throttle valve as the vacuum unit is
installed.
37. Torque the diaphragm unit to
specification.
38. Position the fluid screen on the rear
clip so that the tang enters the hole
in the screen flange. Then, rotate the
screen (clockwise) until the
grommet is over the pump inlet port
of the valve body regulator and press
the screen down firmly. Install the
screen retaining clip.
39. P l a c e a new g a s k e t on t h e
transmission case and install the
pan. Install the attaching bolts and
lockwashers and torque the bolts to
specification.
If the converter and converter
housing were removed from the
transmission, install these components.
Position the transmission assembly on
the transmission jack, and refer to
Transmission Installation Procedures
for installing the transmission.
CONTROL VALVE BODY
During the disassembly of the
control valve assembly, avoid damage to
valve parts and keep the valve parts
clean. Place the valve assembly on a
clean shop towel while performing the
disassembly operation. Do not separate
the upper and lower valve bodies and
cover until after the valves have been
removed.
Disassembly
1. Remove the manual valve (Fig. 24).
2. Remove the throttle valve body and
the separator plate. Be careful not to
lose the check valve when removing
the separator plate from the valve
body. Remove the throttle valve and
plug.
3. Remove one screw attaching the
separator plate to the lower valve
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body. Remove the upper body front
plate. The plate is spring-loaded.
Apply pressure to the plate while
removing the attaching screws.
4. Remove the compensator sleeve and
plug, and remove the compensator
valve springs. Remove the
compensator valve.
5. Remove the throttle boost short
valve and sleeve. Remove the
throttle boost valve spring and
valve.
6. Remove the downshift valve and
spring.
7. Remove the upper valve body rear
plate.
8. Remove the compensator cut back
valve.
9. Remove the lower body side plate
(Fig. 24). The plate is spring-loaded.
Apply pressure to the plate while
removing the attaching screws.
10. Remove-the 1-2 shift valve and
spring. Remove the inhibitor valve
and spring.
11. Remove the two screws attaching
the separator plate to the cover.
Remove the lower body end plate.
The end plate is spring-loaded.
Apply pressure to the plate while
removing the attaching screws.
12. Remove the low servo lockout valve,
low servo modulator valve and
spring.
13. Remove the 2-3 delay and throttle
reducing valve sleeve, the throttle
reducing valve, spring, and the 2-3
shift delay valve. The reducing valve
sleeve is lightly staked in the valve
body bore. To remove the sleeve, use
a blunt instrument against the end of
the 2-3 shift valve and push the
sleeve from its bore. Remove the 23 shift valve spring, spring retainer
and valve.
14. Remove the transition valve spring
and valve.
15. Remove the plate (Fig. 24) from the
valve body cover.

17-15-15
16. Remove the check ball spring and
check b a l l . Remove the 3-2
kickdown control valve spring and
valve.
17. Remove the 1-2 shift accumulator
valve spring retainer from the cover.
Remove the spring, 1-2 shift
accumulator valve and 1-2 shift
accumulator lockout valve.
18. Remove the through bolts and
screws. Then, separate the bodies.
Remove the separator plates from
the valve bodies and cover. Be
careful not to lose the check valves.
Assembly
1. Arrange all parts in their correct
positions (Fig. 24). Rotate the valves
and plugs when inserting them in
their bores to avoid shearing of soft
body castings.
2. Place the check valve in the upper
body as shown in Fig. 25. Then,
position the separator plate on the
body.
3. Position the lower body on the upper
body, and start but do not tighten
the attaching screws.
4. Position the cover and separator
plate on the lower body. Start the
four through bolts.
5. Align the separator with the upper
and lower valve body attaching bolt
holes. Install and torque the four
valve body bolts to specification.
Excessive tightening of these bolts
may distort the valve bodies, causing
valves or plugs to stick.
6. Install the 3-2 kickdown control
valve and spring and the check ball
and spring in the cover. Install the
plate.
7. Insert the 1-2 shift accumulator
lockout valve, 1-2 shift accumulator
valve, and spring in the cover. Install
the valve spring retainer.
8. Install the transition valve and
spring in the lower body.
9. Install the 2-3 shift valve spring
retainer and spring. Install the 2-3
UPPER BODY

CHECK VALVE

THROTTLE VALVE BODY
CHECK VALVE

\

D2051-C

FIG. 25 Check Valve Locations
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6. Remove the piston seal ring.
Assembly
1. Install a new seal ring on the servo
piston.
2. Install the accumulator piston in the
servo piston.
3. Install the piston in the servo body.
Lubricate the parts to facilitate
assembly.
Install the servo spring with the
small coiled end against the servo
piston.
4. Install the spring retainer. Compress
the spring with a C-clamp. Then
install the snap ring. The snap ring
must be fully seated in the groove.
5. Install the needle bearings in the
actuating lever. Install the actuating
lever and thrust washers with the
socket in the lever bearing on the
piston stem. Install the actuating
lever shaft, aligning the retaining pin
holes, and install the pin.
6. Check the actuating lever for free
movement.

SEPARATOR
PLATE-7A142

CONTROL PRESSURE CONVERTER PRESSURE
VALVE SPRINGS

Disassembly
1. Remove the governor valve body
cover.
2. Remove the valve body from the
counterweight.
3. Remove the plug, sleeve, and the
valve and spring from the body (Fig.
28).
4. Remove the screen from its bore in
the valve body.
Assembly
1. Install the governor valve and spring
assembly in the bore of the valve
body. Install the sleeve, and plug.
2. Install the screen.
3. I n s t a l l t h e b o d y o n t h e
counterweight. Make sure the fluid
passages in the body and the
counterweight are aligned.

FIG. 29 Pressure Regulator Disassembled

4. Position the valve body cover on the
body, and install the screws.

Disassembly
1. R e m o v e t h e valves from t h e
regulator body.
2. Remove the regulator body cover
attaching screws, and remove the
cover (Fig. 29).
Remove the separator plate.
Wash all parts thoroughly in clean
solvent and blow dry with moisturefree compressed air.
5. Inspect the regulator body and cover
mating surfaces for burrs.
C h e c k all fluid p a s s a g e s for
obstructions.
7. Inspect the control pressure and
converter pressure valves and bores
for burrs and scores. Remove all
burrs carefully with crocus cloth.
8. Check the free movement of the
valve in their bores. Each valve

should fall freely into its bore when
both the valve and bore are dry.
9. Inspect the valve springs for
distortion.
Assembly
1. Position the separator plate on the
regulator cover.
2. Position the regulator cover and
separator plate on the regulator
body, and install the attaching
screws. Torque the screws to
specification.
3. Insert the valves in the pressure
regulator body (Fig. 29).
DOWNSHIFT AND MANUAL
LINKAGE
Disassembly
1. Remove the inner downshift lever
shaft nut (Fig. 30). Then remove the
inner downshift lever.
2. Remove the outer downshift lever
and shaft. Remove the downshift
shaft seal from the counterbore in
the manual lever shaft.
DETENT PLUNGER-77607
MANUAL SHAFT NUT

MANUAL SHAFT AND
LEVER-7A256

INNER DOWNSHIFT LEVER-77283

GOVERNOR
ASSEMBLY-7C063""

VALVE

7C062

D1965-C

DETENT SPRING7A261
COVER

RETA1N'ER_

llll
HI!

PRESSURE REGULATOR

GOVERNOR
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TOGGLE LIFT
LEVER SPRING

DOWNSHIFT SHAFT
AND LEVER-7A394

MANUAL SHAFT °:(-'-'.
SEAL-7B498 x o

CLIP
TOGGLE LEVER-7A121PAWL RETURN SPRING-77314.
TOGGLE LEVER PIN-7A295-

SLEEVE

PLUGPLUG'

D 1967-C

D1966-E

FIG. 28 Governor Disassembled

FIG. 30 Transmission Case Control Linkage
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Tool -

T64L-7003-A2

FRONT PUMP
BODY

l5^

\

D1963-A

FIG. 34 Installing Front Pump Seal
2. Place the pump driven gear in the
pump body with the mark on the
gear facing down. Install the drive
gear in the pump body with the
chamfered side of the flats facing
down.
3. Install the stator support and
attaching screws. Check the pump
gears for free rotation.
REAR SUPPORT BUSHING
REMOVAL AND INSTALLATION
1. Remove the three pressure tubes
from the support housing.
2. Remove the rear support bushing if
it is worn or damaged. Use a cape
chisel and cut along the bushing
seam until the chisel breaks through
the bushing wall. Pry the loose ends
of the bushing up with an awl and
remove the bushing.
3. Press a new bushing into the support
housing with the tool shown in FIG.
36.
4. Install the pressure tubes.

D 2050-A

FIG. 36 Installing Rear Support
Housing Bushing
snap ring, and remove the pressure
plate from the drum. Remove the
waved cushion spring. Remove the
composition and steel plates.
Compress the spring with the tools
shown in Fig. 37 and remove the
snap ring.
Guide the spring retainer while
releasing the pressure to prevent the
retainer from locking in the snap
ring grooves.
Position the primary sun gear shaft
in the rear clutch. Place an air hose
nozzle in one of the holes in the
shaft, and place one finger over the
other hole. Then force the clutch
piston out of the clutch drum with
air pressure. Hold one hand over the
piston to prevent damage to the
piston.
5. Remove the inner and outer seal
rings from the clutch piston.
6. Remove the rear clutch sun gear
bushing if it is worn or damaged.

Use the cape chisel (Fig. 38) and cut
along the bushing seam until the
chisel breaks through the bushing
wall. Pry the loose ends of the
bushing up with an awl and remove
the bushing.
Assembly
1. If the rear clutch sun gear bushing
was removed, press a new bushing
into the rear clutch sun gear with the
tool shown in Fig. 39.
2. Install new inner and outer seal
rings on the piston.
3. To install the piston in the clutch
drum, lubricate the piston seals and
tools (Fig. 40) with clean
transmission fluid. Push the small
fixture down over the cylinder hub.
Insert the piston into the large
fixture with the seal toward the thinwalled end. Hold the piston and
large fixture and insert as a unit into
the cylinder. Push down over the
small fixture until the large tool

Cape Chi
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FIG. 38 Removing Rear Clutch Sun
Gear Bushing

Tool-T65L-77515-A

REAR CLUTCH
Disassembly
1. Remove the clutch pressure plate
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FIG. 35 Front Pump Seal Installing
Tool Modification Drawing
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FIG. 37 Removing Rear Clutdh Spring Snap Ring
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FIG. 43 Installing Input Shaft
Bushing

FIG. 44 Installing Clutch Hub

compress the spring with an arbor
press. Then install the snap ring as
shown in Fig. 41. Make sure the
snap ring is fully seated in the
groove.
5. Install the front clutch housing on
the primary sun gear shaft by
rotating the clutch units to mesh the
rear clutch plates with the serrations
on the clutch hub. Do not break the
seal rings.
6. Install the clutch hub in the clutch
cylinder with the deep counterbore
down (Fig. 44). Install the thurst
washer on the clutch hub.
7. Install the pressure plate in the
clutch cylinder with the bearing
surface up (Fig. 45). Install the
composition and the steel clutch
plates alternately, starting with a
composition plate (Fig. 46). When
new composition clutch plates are
used, soak the plates in automatic
transmission fluid for 15 minutes
before they are assembled.

The final friction plate to be
installed is selective. Install the thickest
plate that will be a minimum of 0.010
inch below input shaft shoulder in
cylinder. For all other plates, use the
thinnest available. Refer to the
Specifications Section for available plate
thicknesses.
8. Install the turbine shaft in the clutch
cylinder, and then install the snap
ring. Make sure the snap ring is
fully seated in the groove.
9. Install the thrust washer on the
turbine shaft.

D1O45-A
FIG. 45 Installing Pressure Plate
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FIG. 46 Installing Clutch Plates

PRIMARY SUN GEAR SHAFT

Disassembly
1. Position the primary sun gear shaft
in the clutch bench fixture.
2. Check the fit of the seal rings in their
respective bores. If equipped with
cast iron seal rings, a clearance of
0.0020.009 inch should exist
between the ends of the rings.

If equipped with teflon seals that are
worn or damaged, cut the seals from the
shaft with a sharp knife. Be careful not
to score the ring grooves.
Assembly
1. Replace the teflon seals with cast
iron seal rings, and check for free
movement in the groove.

