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FOREWORD 

This shop manual provides the Service Technician with com- 

plete information for the proper servicing of the 1964 Comet 

and Falcon cars. 

The information is grouped according to the type of work 

being performed, such as diagnosis and testing, frequently 

performed adjustments and repairs, in-vehicle adjustments, 

overhaul, etc. Specifications and recommended special tools 

are included. 

Refer to the opposite page for important vehicle identifica- 

tion data.. 

The descriptions and specificarions in this manual were in 

eflect at the time this manual was approved for printing. The 

Ford Motor Company reserves the right to discontinue models 

at any time, or change specifications or design, without notice 

and without incurring obligation. , 

S E R V I C E  D E P A R T M E N T  

FORD M O T O R  C O M P A N Y  

September 1997 
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COMET IDENTIFICATION 
SILVER TURQUOISE TURQUOISE R A N D O M  FABRIC LIGHT ?-SPEED 

POLAR WHITE TURQUOISE METALLIC CRUSH VINYL AUTOMATIC TRANSMISSION 

COMET 4 0 4  4 / / DAY O F  DETROIT \ 
D O O R  SEDAN 

DM 17 26H 33 

LORAIN ASSEMBLY PLANT \ ENGINE' 1 7 0  C ID  6-CYLINDER 
BODY SERIAL IDENTIFICATION N1218-B 

F IG.  1-1964 Comet Warranty Plate 

Figure 1 illustrates the 1964 Comet warranty plate. The plate is located on 
the rear face of the left front door panel. 

'The official Vehicle ldentification Number for title and registration pur- 
poses is stamped on the left fender apron (Fig. 2). Do not use the "Veh~cle 
Warranty Number" which appears on the warranly plate for tlt le or regls- 
tration purposes. 

FIG.  2-1964 Comet 
Vehicle ldentification Number 
Locatio'n 

VEHICLE DATA 
Example (Fig. 1) 

(548 DM 17 26H 33 1 3) 
548.. . . . . . . . . . . . . . . . . . . . . . . . . .  .4-Door Sedan 
DM.. . . . . . . . . . . . . . . . . . . . . . . . . .  .Silver Turquoise and Polar White 
17.. . . . . . . . . . . . . . . . . . . . . . . . . . .  .Turquoise Random Fabric 

Light Turquoise Metallic Crush Vinyl 
26H.. . . . . . . . . . . . . . . . . . . . . . . . . .  .26th Day August 
33 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Detroit District 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3.00:1 Ratio 
3. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2-Speed Automatic 

ASSEMBLY PLANT CODES 
Code Assembly Plant 

H.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lorain 
J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Los Angeles 
T.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Metuchen 
S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Pilot Plant 

MODEL A N D  BODY STYLE CODES 
Serial Body 
Code Code Body Type Model 

02.. . . . .  .54A.. . . . . . . . .  .&Door Sedan (Bench) Comet 
01.. . . . .  .62A.. . . . . . . . .  .2-Door Sedan (Bench) 202 

12.. . . . .  .54B. . . . . . . . . .  .4-Door Sedan (Bench) Comet 
11.. . . . .  .62B.. . . . . . . . .  .2-Door Sedan (Bench) 404 
11.. . . . .  .62C.. . . . . . . . .  .2-Door Sedan (Bucket) 

32.. . . . .  .71A.. . . . . . . . .  .4-Door Wagon (Bench) Comet 202 
Stat ion Wagon 

. . . .  . . . . . . . .  34.. ,718.. .4-Door Wagon (Bench) Comet 404 
36.. . ... .71C.. . . . . . . . .  .4-D00r Woodrail Wagon Stat ion 

(Bench) Wagon 
22.. . . . .  .54C.. . . . . . . . .  .4-Door Sedan (Bucket) 
22.. . ... .54D.. . . . . . . . .  .&Door Sedan (Bench) 
23.. . . . .  .63C.. ......... .2-Door Hardtop (Bucket) Comet 23..  . . . .  .63D.. . . . . . . .  .2-Door Hardtop (Bench) Caliente 
23.. . . . .  .63E.. . . . . . . . .  .2-Door Hardtop (Bucket) 
25.. . ... ,768.. . . . . . . . .  .2-Door Convertible (Bucket) 
25.. . . . .  ,760.. . . . . . . . .  .2-Door Convertible(Bench) 

COLOR CODES 
A single-letter code designates a solid body color and two letters denote a 
two-tone-the first letter, the lower color and the second letter, the upper 
color. 

M-30-J/ 
Code M-32-JI* Color Sales Name 

. . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  A,.  ,1724.. .Black.. .Onyx 

. . . . .  . . . .  . . . . . . . . . . . . . . . . . .  8 . .  ,1638. .Peacock.. .Peacock 
D.. . . . . .  ,1625.. . . .  .Medium Turquoise Metallic. . .Silver Turquoise 
F.. ...... ,1622.. . . .  .Medium Blue Metallic.. . . . . .  .Pacific Blue 

. . . . . . . . . . . . . . . . . . . . .  ...... . . . .  6 . .  ,1636. .Buff . .  .Palomino 
. . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  1. .  ,1515.. .Red.. .Carnival Red 
. . . . .  . . .  . . . . . . .  K. .  ,1621.. .Silver Blue Metallic.. .Anniversary Silver 
. . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  M . .  ,1619.. .White.. .Polar White 
...... . . .  . . . . . . . . . . . . . . . . . . .  R. .  ,1633.. .Yellow.. .Yellow Mist 

. . . . . . . . . . . . . . .  . . . . . .  . . .  T . .  .1631.. .Light Beige.. .Fawn 
X . .  . . . . .  ,1632,. . . .  .Maroon Metallic.. . . . . . . . . . . .  .Burgundy 

. . . . . . . . . . . . . . . .  ...... . . . .  Y.. ,1623. .Light Blue.. .Glacier Blue 
... . . .  . . .  . . . . .  2 . .  ,1630.. .Medium Beige Metallic. .Platinum Beige 

*"M-32-J" Acrylic Paint Alternate with "M-30-J". 
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T R I M  CODES 
A two-digit number indicates the type of trim and trim color. 

If, due to unavailability or other difficulties in production, a particular trim 
set is not intended for service (minor deviation from intended trim), the 
warranty plate code will be followed with a numerical designation-For 
example: 52-1, 52-2. 
I f  the trim set is serviced directly, the warranty plate code will bear an 
alphabetical suffix-For example: 52-A, 52-8. 

Code Tr im Schemes 
Random Fabric and Crush Vinyl 

12.. . . . . . . . . . .  .Blue.. . . . . . . . . . . . . . . . . . . .  .Light Blue Metallic 
.................... 14.. .......... .Beige.. .Light Beige Metallic 

16.. . . . . . . . . . .  .Black.. . . . . . . . . . . .  :. . . . .  ..Black 
17.. . . . . . . . . . .  .Turquoise.. . . . . . . . . .  :. . . .  .Light Turquoise Metallic 

Bright Check Fabric and Crush Vinyl 
21.. . . . . . . . . . .  .Silver Blue. . . . . . . . . . . . . . .  .Light Silver Blue Metallic 
22.. . . . . . . . . . .  .Blue. . . . . . . . . . . . . . . . . .  :. . .Light Blue Metallic 
24.. . . ........ .Beige.. ................... .Light Beige Metallic 
26.. . . . . . . . . . .  .Black.. . . . . . . . . . . . . . . . . . . .  .Black 
27.. . . . . . . . . . .  .Turquoise.. . . . . . . . . . . . . . .  .Light Turquoise Metallic 

Crush Vinyl (0) Crinkle 
32.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Light Blue Metallic 
35.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Red 
36.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Black 
37. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..Light Turquoise Metallic 
39.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Medium Palomino (0) 

Block Str ipe Fabric and Crush Vinyl : 

42.. . . . . . . . . . .  .Blue.. . . . . . . . . . . . . . . . . . .  ..Light Blue Metallic 
44.. . . . . . . . . . .  .Beige.. . . . . .  : . . . . . . . . . . . .  .Light Beige Metallic 
46.. . . . . . . . . . .  .Black.. . . . . . . . . . . . . . . . . . .  .Black 

D S O  A N D  DISTRICT CODES 
Units built on a Domestic Special Order, Foreign Special Order, or other 
special orders will have the complete order number in this space. Also to 
appear in this space is the two-digit code'number of the District which 
ordered the unit. I f  the unit i s a  regular production unit, only the District 
code number will appear. 

Code District Code , Distr ict 
: . . . . . . . . . . . . . . . . . . .  11.. . . . . . . : . . . .  : . . . .  .Boston 34.. .Detroit 

. . . . . . . . . . . . . . . . . . .  12.. . . . . . . . . . . .  .Philadelphia 41.. .Chicago 
13.. . . . . . . . . . . . . . .  .New York 44.. . . . . . . . . . . . . . . . . . .  .St. Louis 

. . . . . . . . . . . . . . . .  14.. .. .: . . . . . . . . .  .Washington 45.. .Twin Cities 

. . . . . . . . . . . . . . . . . . .  21.. . . . . . . . . . . . . . . . .  .Atlanta 51.. .Denver 

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  22.. .Dallas 52.. Los Angeles 

. . . . . . . . . . . . . . . . . .  . 24.. . . . . . . . . . . . .  .Jacksonville 53.. .Oakland 

. . . . . . . . . . . . . . . . . . .  25:. . . . . . . . . . . . . . . .  Mem~his 54.. .Seattle . . 
31. . . . . . . . . . . . . . . . . .  .Buffalo 81.. . . . . . . . . . . . .  .Ford of Canada 
32.. . . . . . . . . . . . . .  ;.Cincinnati . 84.. . . . . . . .  .Home Office Reserve 
33.. . . . . . . . . . . . . . .  .Cleveland 90-99.. . . . . . . . . . . . . . . . . .  .Export 

REAR AXLE RATIO CODES 
A number designates a-conventional axle, while a letter designates an Equa- 
Lock differential. 

Code Ratio 
1.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3.00:1 
3.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3.20:1 
4.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3.25:1 
5.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3.50:1 
6 . . . . . . . . . . . . . . . . . . . . . . . .  .:.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2.80:1 

TRANSMISSION CODES 

Crush Vinyl (0) Crinkle 
Code 

. . . . . . . . . . . . . . . . . .  
.Light Blue Metallic 

1 
. . . . . . . . . . . . . . . . . .  

.Red 
3 
. . . . . . . . . . . . . . . . . .  

Black 
4 
. . . . . . . . . . . . . . . . . .  

.Light Turquoise Metallic 
5 

- 
69.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Medium Palomino (0) . 

Crush Vinyl (0) Crinkle 
72. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..Medium and Light Blue Metallic 
75.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Red 
76.. . . . . . . . . . . . . . . . . . . . . . . .  .I.. . . .  .Black 

.. . . . . . . . . . . . . . .  . . . . . . . . . . .  79.. ; .: .Medium Palomino (0) 

Crinkle Vinyl 
89. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Medium Palomino . .  

DATE CODES 
A number signifying thedate precedes the month code letter. A second-year 
code letter will be used ~f the model exceeds 12 months. 

Code Code 
First Year Second Year 

Month 
. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  January.. .A,. N 
. . . . . . . . . . . .  February.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .B.. P 

March.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .C.. . . . . . . . . . . . .  Q 
. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  April.. ....... : D.. .R 
. . . . . . . . . . . .  May.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E.. S 
. . . . . . . . . .  June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..F.. ..T 
. . . . . . . . . . .  July . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .G . .  .U 
. . . . . . . . . . .  August.. . . . . . . . . . . . . . . ................. H.. . V  
. . . . . . . . . . . . .  September.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J.. W 
. . . . . . . . . . . .  October. ........... .. ... . . . . . . . . . . . . . .  K . .  X 

November.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L.. . . . . . . . . . . . .  Y 
December.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M.. . . . . . . . . . . . .  Z 

Type 
.3-Speed Manual . . . . . . . . . . .  

. . . . . . . . . . .  .2-Speed Automatic 

. . . . . . . . . . .  .Dual Range 3-Speed Automatic 

. ........... .4-Speed Manual 

VEHICLE W A R R A N T Y  NUMBER ' 

Example (Fig. lj: 4H 12F 500001 
4.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I964 Model Year 
H.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Lorain Pilot Plant Assembly 
12.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4-Door Sedan . 
F.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8;Cylinder, 260 Cubic Inch Disp. 
500001.. . . . . . . . . . . . . . . . . . . . . . . . . . .  First Unit Built 

(Consecutive Unit NO.) 

MODEL YEAR CODE 
The numeral "4" designates 1964. 

ENGINE IDENTIFICATION CODES 
Code Engine 

U... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .6-Cylinder 170 Cubic Inch 
T.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .6-Cylinder 200 Cubic Inch 
F.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8-Cylinder 260 Cubic Inch 
K.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8-Cylinder 289 Cubic Inch 

*4 ...... :.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .6-Cylinder 170 Cubic Inch 
*6.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8-Cylinder 260 Cubic Inch 

. *Low Compression! 

CONSECUTIVE U N I T .  NUMBER 
Each model yea!, each assembly ,plant begins production with the number 
500001 and continues on for each car butlt. 
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FALCON IDENTIFICATION 

DYNASTY GREEN TURQUOISE CORD FABRIC LIGHT AUTOMATIC 

WlMBLEDON WHITE TURQUOISE METALLIC CRUSH VINYL TRANSMISSION 

FUTURA DAY OF MONTH DETROIT 3.50:1 

- - - 

1964 MODEL YEAR \ \ CONSECUTIVE UNIT NUMBER 
LORAIN ASSEMBLY PLANT \ ENGINE 170 CID 6-CYLINDER 

BODY SERIAL IDENTIFICATION N1238-6 

FIG. 3-1964 Falcon Warranty Plate 

Figure 1 illustrates the 1964 Falcon Warranty Plate. The plate is located on 
the rear face of the left front door panel. 

MODEL A N D  B O D Y  STYLE CODES 

The official Vehicle Identification Number for title and registration purposes Serial  Body Body 
is stamped on the left cowl-to-front-spring pocket strut (Fig. 4). Do not use Code Code Type Model 
the "Vehicle Warranty Number" which appears on the Warranty plate for 02.. . . .  .54A.. . . . .  .&Door Sedan 
title or registration purposes. 02.. . . .  .54D.. . . . .  .4-Door Sedan (RPO) Standard 

01.. . . .  .62A.. . . . .  .2-Door Sedan Sedan 

Vehicle ldentification Number 
Location 

VEHICLE DATA 
Example (Fig. 3): 

(628 DM 27 26H 33 5 3) 
628.. . . . . . . . . . . . . . . . . . . . . . . . . .  Futura 2-Door Sedan 
DM.. . . . . . . . . . . . . . . . . . . . . . . . .  .Dynasty Green and Wimbledon White 
27.. . . . . . . . . . . . . . . . . . . . . . . . . .  .Turquoise Cord Fabric 

Light Turquoise Met. Crush Vinyl 
26H.. . . . . . . . . . . . . . . . . . . . . . . . .  .26th Day August 
33.. . . . . . . . . . . . . . . . . . . . . . . . . .  .Detroit District 
5. .  . . . . . . . . . . . . . . . . . . . . . . . . . .  .3.50:1 Ratio 
3.. . . . . . . . . . . . . . . . . . . . . . . . . . .  .2-Speed Automatic 

ASSEMBLY PLANT CODES 
Code Assembly Plant 

A..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Atlanta 
H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lorain 
K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Kansas City 
R.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .San Jose 
S.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Pilot Plant 
T.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Metuchen 

01.. . . .  .62D.. . . . .  .2-Door Sedan (RPO) 
16.. . . .  .54B.. . . . .  .+Door Sedan ((Bench) 
19.. . . .  .62B.. . . . .  .2-Door Sedan (Bench) 
17.. . . .  .63B.. . . . .  .2-Door Hardtop (Bench) 
11.. . . .  .63C.. . . . .  .2-Door Hardtop (RPO Bucket) Futura 
13.. . . .  .63D.. . . . .  .2-Door Hardtop Sprint (RPO Bucket) 
15.. . . .  .76A.. . . . .  .Convertible (Bench) 
12.. . . .  .76B.. . . . .  .Convertible (RPO Bucket) 
14.. . . .  .76D.. . . . .  .Convertible Sprint (RPO Bucket) 
21.. . . .  .59A.. . . .  .2-Door Wagon 
22.. . . .  .71A.. . . . .  .4-Door Wagon Stat ion 
24.. . . .  ,718.. . . . .  .4-Door Wagon Deluxe Wagons 
26.. . . .  .71C.. . . . .  .4-Door Squire 
27.. . . .  .66A.. . . . .  .2-Door Standard Ranchero Ranchero 
27.. . . .  ,668.. . . . .  .2-Door Deluxe Ranchero 
29.. . . .  .78A.. . . . .  .Standard Sedan Delivery Sedan 
29.. . . .  .78B.. . . . .  .Deluxe Sedan Delivery Del ivery 

COLOR CODES 
A single letter code designates a solid body color and two letters denote a 
two-tone-the first letter, the lower color and the second letter, the upper 
color. 

M-30-J/ 
Code M-32-J# Color Sales Name 

A, .  . . . . .  ,1724.. . . .  .Black.. . . . . . . . . . . . . . . . . . . . .  .Raven Black 
. .  D. .  . . . . .  ,1625. . . . .  .Medium Turquoise Metallic.. Dynasty Green 

. . . . .  F.. . . . . . .  ,1622.. . . .  .Medium Blue Metallic.. .Guardsman Blue 
. . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  G.. ,1636.. .Buff.. .Prairie Tan 

1 . .  . . . . . .  ,1515.. . . .  .Red.. . . . . . . . . . . . . . . . . . . . . . . .  .Rangoon Red 
. . . . . . . .  K . .  . . . . .  ,1621.. . . .  .Silver Mink Metallic. .Silvermore Gray 

M . .  . . . . .  ,1619. . . . .  .White.. . . . . . . . . . . . . . . . . . . . . .  Wimbledon White 
X . .  . . . . .  .1632. ..... .Maroon Metallic.. . . . . . . . . . . .  .Vintage Burgundy 
Y.. . . . . . .  ,1623.. . . .  .Light Blue.. . . . . . . . . . . . . . . . .  .Skylight Blue 

. . . . .  2 . .  . . . . . .  ,1630.. . . .  .Medium Beige Metallic.. .Chantilly Beige 
#"M-32-J" Acrylic Paint Alternate with "M-30-J". 
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6 FALCON IDENTIFICATION 

T R I M  CODES 
Code T r i m  Schemes 

Band Fabric and Crush V iny l  
12.. . . . . . . . . .  ..Blue.. . . . . . . . . . . . . . . . . . .  .Light Blue Metallic 

. 14.. . . . . . . . . . .  .Beige.. . . . . . . . . . . . . . . . . .  .Light Beige Metallic 
15.. . . . . . . . . . .  .Red.. ................... .Red 

Cord Fabric and Crush V iny l  . 

22.. . . . . . . . . . .  .Blue.. . . . . . . . . . . . . . . . . . .  .Light Blue Metallic . 
24.. . . . . . . . . . .  .Beige.. . . . . . . . . . . . . . . . .  ..Light Beige Metallic 

. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  25.. .Red.. .Red 
27.. . . . . . . . . . .  .Turquoise.. . . . . . . . . . . . . .  .Light ~urquo ise Metallic 

Steerhead V iny l  
44.. . . . . . . . . . .  .Medium Beige.. . . . . . . . . .  .Light Beige Metallic 

Crush V iny l  (Bench)'(a) Crinkle 
62.. . . . . . . . . . . . . . . . . . . . . . . .  .Medium & Light Blue Metallic 
64.. . . . . . . . . . . . . . . . . . . . . . . . .  Beige & Light Beige Metallic 
65.. . . . . . . . . . . . . . . . . . . . . . . .  .Red 
66.. . . . . . . . . . . . . . . . . . . . . . . .  .Black 
67.. . . . . . . . . . . . . . . . . . . . . . . .  .Medium & Light Turquoise Metallic 
69.. . . . . . . . . . . . . . . . . . . . . . . .  .Medium Palomino (a )  

Crush V iny l  (Bucket) ( a )  Crinkle 
82.. . . . . . . . . . . . . . . . . . . . . . . .  .Medium & Light Blue Metallic 
85.. . . . . . . . . . . . . . . . . . . . . . . .  .Red 
86.. . . . . . . . . . . . . . . . . . . . . . . . .  Black 
87.. . . . . . . . . . . . . . . . . . . . . . . .  .Medium & Light Turquoise Metallic 
89.. . . . . . . . . . . . . . . . . . . . . . . .  .Medium Palomino (a)  

DATE CODES 

A number signifying the date precedes the month code letter. A second 
year code letter will be used if the model exceeds 12 months. 

Code Code 
Month  First  Year Second Year 
January.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .A,. . . . . . . . . . . . .  N 
February.. . . ........................... .B..  . . . . . . . . . . .  .P 
March.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .C.. . . . . . . . . . . .  .Q 
April.. . . . . . . . . . . . . . . .  .. ... . . . . . . . . . . .  D.. . . . .  ; ,  . . . . . .  R 
May.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E.. . . . . . . . . . . . .  S 
June ................................... .F... . . . . . . . . . .  .T  
July.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .G . . . . . . . . . . . . .  .U 

....................... . . . . . . . .  . . . . . . . . . . .  August.. : H.. . V  
September.. ......................... .J,  . . . . . . . . . . . . .  W 
October.. . ............ .. ... .. ......... K . .  . . . . . . . . . . . .  X 
November. .............................. L.. . . . . . . . . . . . .  Y 
December.. .............................. M.. ........... . Z  

D S O  A N D  DISTRICT CODES 

Units built on a Domestic Special Order, Foreign Special Order, or other 
special orders will have-the complete order number in this space. Also to 
appear i n  this space is the two-digit code number of the District which 
ordered the unit. I f  the unit i s  a regular production unit, only the District 
code number wi l l  appear. 

Code ' , Distr ict  Code Distr ict  

11.. . . . . . . . . . . . . . . .  ..Boston 
12. .... :. . . . . . . . . . . .  .Buffalo 
13. ............... .New York 

............. -14.. .Pittsburgh 
15.. . . . . . . . . . . . . . . . .  .Newark 
21.. ................ .Atlanta 
22.. ............... .Charlotte 
23.. . . . . . . . . . . .  .Philadelphia 
24.. . . . . . . . . . . . .  .Jacksonville 
25.. . ............. .Richmond 

26.. . . . . . . . . . . . . . . .  .Washington 
31.. .................. .Cincinnati 
32.. . . . . . . . . . . . . . . .  :. .Cleveland 
33.. . . . . . . . . . . . . . . . . . . . .  Detroit 
34.. ................. Indianapolis 
35.. ................... .Lansing 
36.. . . . . . . . . . . . . . . . . . .  Louisville 
41.. ....... :. . . . . . . . . . .  .Chicago 
42. . . . . . . . . . . . . . . . . . . . . . .  Fargo 
43.. . . . . . . . . . . . . . . . . . . .  ~ock fo rd  

D S O  A N D  DISTRICT CODES (Continued) 
Code Distr ict  Code Dis t r ic t  

44.. . . . . . . . . . . . . .  .Twin Cities 65.. :. . . . . . . . . . .  .Oklahoma City 
45.. . . . . . . . . . . . . . .  .Davenport 71.. . . . . . . . . . . . . . . .  Los Angeles 
51.. . . . . . . . . . . . . . . . . .  .Denver 72.. . ;. . . . . . . . . . . . . . .  .San Jose 
52.. . . . . . . . . . . . . . .  Des Moines 73.. . . . . . . . . . . . .  .Salt Lake City 

'53.. . . . . . . . . . . . . . . .  Kansas City 74.. . . . . . . . . . . . . . . . . . .  .Seattle 
54.. . . . . . . . . . . . . . . . . .  .Omaha 81.. . . . . . . . . . . .  .Ford of Canada 
55.. . . . . . . . . . . . . . . . .  .St. Louis 83.. . . . . . . . . . . . . . .  .Government 
61.. . . . . . . . . . . . . . . . . . .  .Dallas 84.. . . . . . .  .Home Office Reserve 
62.:. . . . . . . . . . . . . . . .  .Houston 85.. . . . . . . .  .American Red Cross 
63. . . . . . . . . . . . . . . . .  .Memphis 89.. . . . .  .Transportation Services 
64 . . . . . . . . . . . . . .  :New Orleans 90-99. . . . . . . . . . . . . . . . . .  .Export 

REAR AXLE RATIO CODES 
A number designates a conventional axle, while a letter designates an 
Equa-Lock differential. 

Code Ratio Code Ratio 
2.. . . ... :. . . . . . . . . . . .  .3.10:1 0 . .  . . . . . . . . . . . . . . . . . . . . . . .  .3.10:1 
3 . .  . . . . . . . . . . . . . . . . . .  .3.20:1 C.. . . . . . . . . . . . . . . . . . . . . . . .  .3.20:1 
4 . . . . . . . . . . . . . . . . . . . .  .3.25:1 D. . . . . . . . . . . . . . . . . . . . . . . . .  .3.25:1 
5.. . . . . . . . . . . . . . . . . . .  .3.50:1 E.. . . . . . . . . . . . . . . . . . . . . . . .  .3.50:1 
9.. . . . . . . . . . . . . . . . . . .  .4.00:1 1..  . . . . . . . . . . . . . . . . . . . . . . .  .4.00:1 

TRANSMISSION CODES 

Code Type - . 
1..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3-Speed Manual . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.. .2-Speed Automatic 
4.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Dual Range 
5.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4-Speed Manual 

VEHICLE W A R R A N T Y  NUMBER 
Example (Fig. 3): 4H19F 100001 

4.. . . . . . . . . . . . . . . . . . . . . . .  .I964 Model Year 
H. ......... :. . . . . . . . . . . . . .  Lorain Pilot Plant Assembly . 
19. . . . . . . . . . . . . . . . . . . . . .  .2-Door Sedan (Bench) 
F.. . . . . . . . . . . . . . . . . . . . . . .  .8-Cylinder, 260 Cubic Inch Disp. 
100001 .. . . . . . . . . . . . . . . . . . . .  First Unit Built (Consecutive Unit Number) 

MODEL YEAR CODES 
The numeral "4" designates 1964 

ENGINE IDENTIFICATION CODES 
Code Engine . 

S.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .6-Cylinder 144 Cubic Inch 
U.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .6-Cylinder 170 Cubic Inch 

*F.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8-Cylinder 260 Cubic Inch 
*4.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .6-Cylinder 170 Cubic Inch 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *6.. .8-Cylinder 260 Cubic Inch 
*Low Compression. . 

CONSECUTIVE U N I T  NUMBER 

Each assembly plant begins production with the number 100001 and con- 
tinues on for each car built. 
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DIAGNOSIS AND TESTING 
PRELIMINARY TESTS 

1. Check the fluid in the master 
cylinder, and add FoMoCo heavy- 
duty brake fluid as required. 

2. Push the brake pedal down as 
far  as it will go while the car  is 
standing. If the car is equipped with 
power brakes, the engine should be 
running while making this test. If the 
brake pedal travels more than half- 
way between the released position 
and the floor, check the automatic 
adjusters for being inoperative. T o  
check adjuster operation, inspect the 
brake shoes and the adjuster mech- 
anisms for binding or  improper in- 
stallation and follow the procedure 
described under "Brake Shoe Adjust- 
ments" in Part 2-2, Section 2. 

Make several reverse stops to en- 
sure uniform adjustment at all 
wheels. This procedure applies to  
power brakes only. 

3. With the transmission in neu- 
tral, stop the engine and apply the 
parking brake. Depress the service 
brake pedal several times to exhaust 
all vacuum in the system. Then, de- 

press 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 un- 
der 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. Follow the pro- 
cedures in the "Booster Diagnosis 
Guide". 

4. With the engine shut off, ex- 
haust all vacuum in the system 
(power brakes only). Depress the 
brake pedal and hold it in the ap- 
plied position. If the pedal gradually 
falls away under this pressure, the 
hydraulic system is leaking. Check 
all tubing hoses, and connections for 
leaks. 

If the brake pedal movement feels 
spongy, bleed the hydraulic system 
to remove air from the lines and 
cylinder. See "Hydraulic System 
Bleeding", Section 2. Also, check 
for leaks o r  insufficient fluid. 

5. Should one of the brakes be 
locked and the car must be moved, 

TROUBLE SYMPTOMS, CAUSES, A N D  CORRECTIONS 

open the brake cylinder bleeder 
screw long enough to let out a few 
drops of brake fluid. This bleeding 
operation will release the brakes, 
but it will not correct the cause 
of the trouble. 

ROAD TEST 
The car should be road tested 

only if the brakes wilI safely stop 
the car. Apply the brakes at a speed 
of 25-30 mph to check for the exist- 
ence of the trouble symptoms listed 
in Table 1, with the exception of 
those resolved in the preliminary tests 
and brake chatter. For  each of the 
symptoms encountered, check and 
eliminate the causes which are also 
listed in Table 1. T o  check for brake 
chatter o r  surge, apply the brakes 
lightly from approximately 50  mph. 

BOOSTER DIAGNOSIS GUIDE 
For booster removal and installa- 

tion procedures, refer to Part 2-2, 
Section 3. For  disassembly and as- 
sembly procedures, refer to  Part 2-2, 
Section 4. For  cleaning and inspec- 
tion refer to Part 2-1, Section 3. 

BOOSTER INOPERATIVE- 
HARD PEDAL 

If the preliminary tests show that 
the booster is inoperative or  if a 
hard pedal condition still exists after 
eliminating the causes of "Hard 
Pedal" listed in Table 1, the trouble 
may be caused by vacuum leakage. 
Disconnect the vacuum line at  the 
booster, remove the vacuum mani- 

fold and check valve assembly, and 
look for a sticking o r  faulty check 
valve. Check all vacuum connections 
for leakage or  obstruction. Check all 
hoses for a leaking o r  collapsed con- 
dition. Repair o r  replace parts as 
necessary. 

If the foregoing procedure does 

CONTINUED ON NEXT PAGE 
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2-2 GROUP SOBRAKES 

TROUBLE SYMPTOMS, CAUSES, AND CORRECTIONS (Continued) 

TABLE 1 -Brake Trouble Symptoms aud Possible Causes 

BOOSTER 
PEDAL 

(Continued) 

BRAKES DRAG OR GRAB 

SELF APPLICATION OF 
BRAKES WHEN 
ENGINE STARTS 

Trouble Symptoms 

- 
a 

Possible Causes of 
Trouble Symptoms 

not eliminate the trouble, remove the would cause leaks. When assembling, 
booster from the car. Separate the be sure that the diaphragm assembly 
front shell from the rear shell, and is properly positioned. Improper loca- 
check the valve and rod assembly tion could cause leakage between 
reaction disc, diaphragm plate, and the vacuum and atmospheric sides 
diaphragm assembly for damage that of the diaphragm. 

If the brakes still drag or grab assembly. Remove and disassemble 
after eliminating the causes listed in the booster. Clean, inspect, and re- 
Table 1, the condition is probably place parts as necessary. 
caused by a sticking valve plunger 

Remove and disassemble the seated valve poppet. Clean, inspect, 
booster. Check for a leak in the and replace parts as necessary. Be 
rear shell. Check the diaphragm for sure that the diaphragm is properly 
being out of locating radii in the located when assembling. 
housing. Check for a sticking or un- 
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COMMON ADJUSTMENTS AND REPADRS 

'FRONT CABLE 

FIG. 1 -Parking Brake Linkage 

PARKING BRAKE and no drag is felt when turning 
LINKAGE ADJUSTMENT the rear wheels. 

Check the parking brake cables MASTER CYLINDER PUSH 
when the brakes are fully released. ROD ADJUSTMENT- 
If the cables are loose, adjust them POWER BRAKES 
as follows. 

1. Fully release the parking brake 
by turning the handle counterclock- 
wise and pushing it inward. 

2. Pull the parking brake handle 
outward one notch from its normal 
released position. 

3. Raise the car. 
"'4.EF"ifi' tbi: 16ck''nut 'in ?frolit df 

t t i&)kqu+l i i~~ ( ' ~ i g . .  1 y: kGeia1 .turns 
f$<+jja<dd:.. ' . " ' ; ? , .  ' 

'%.?~uni ' . the adjustment nut for- 
ward against the equalizer until a 
moderate drag is felt when turning 
the rear wheels. 

6. When the cables are properly 
adjusted, tighten the lock nut in the 
direction of forward rotation against 
the equalizer. 

7. Release the parking brake, and 
make sure that the brake shoes re- 
turn to the fully released position 

The push rod is provided with an 
adjustment screw to maintain the 
correct relationship between the 
booster control valve plunger and the 
master cylinder piston. Failure to 
maintain this relationship will prevent 
the master cylinder piston from 
completely releasing ,hydraulic pres- 
sure and can cause the brakes to 
drag, or cause excessive brake pedal 
travel. 

To check the adjustment of the 
screw, fabricate a gauge of the di- 
mensions shown in Fig. 2. Then 
place the gauge against the. master 
cylinder mounting surface of the 
booster body as shown in Fig. 3. The 
push rod screw should be adjusted 
so that the end of the screw just 
touches the inner edge of the slot 
in the gauge. Do not set up side 
forces on the push rod. Side forces 

may break the valve plunger. 
This is an approximate adjust- 

ment only. The master cylinder pis- 
ton should not move more than 0.015 
inch as it contacts the push rod. No 
movement (exact contact) is ideal. , 

HYDRAULIC SYSTEM BLEEDING. 
When any part of the hydraulic 

FIG. 2-Push Rod 
Gauge Dimensions 
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GROUP 2-BRAKES 

F I G .  3-Push Rod 
Adiustment 

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 properly connected 
to be sure that all air is expelled. 

The hydraulic system can be bled 
manually or with pressure bleeding 
equipment. 

MANUAL BLEEDING 

Bleed the longest lines first. Keep 
the master cylinder reservoir filled 
with new heavy-duty brake fluid 
during the bleeding operation. 

Never use brake fluid which has 
been drained from the hydraulic 
system. 

1. Position a suitable %-inch box 
wrench (Fig. 4) on the bleeder fit- 

APPROXIMATELY 45' 
\ 

F I G .  4-Wrench for 
Bleeding Brake 

ting on the right rear brake wheel 
cylinder. Attach a rubber drain tube 
to the bleeder fitting. The end of the 
tube should fit snugly around the 
bleeder fitting. 

2. Submerge the free end of the 
tube in a container partially filled 
with clean brake fluid, and loosen 
the bleeder fitting approximately J/4 
turn. 

3. Push the brake pedal down 
slowly thru its full travel. Close the 
bleeder fitting, then return the pedal 
to the fully-released position. Repeat 
this operation until air bubbles cease 
to appear at the submerged end of 
the bleeder tube. 

4. When the fluid is completely 
free of air bubbles, close the bleeder 
fitting and remove the bleeder tube. 

5. Repeat this procedure at each 
brake wheel cylinder in the following 
order: left rear, right front, and left 
front. Refill the master cylinder reser- 
voir after each wheel cylinder is bled 
and when the bleeding operation is 
completed. The fluid level should be 
within % inch from the top of the 
reservoir. 

PRESSURE BLEEDING 
Bleed the longest lines first. Never 

use brake fluid which has been 
drained from the hydraulic system. 

The bleeder tank should contain 

CLEANING AND INSPECTION 
BRAKE ASSEMBLY 

1. Remove the wheel from the 
drum, then remove the drum as out- 
lined in Part 2-2, Section 2. Wash 
all the parts except the brake shoes 
in a cleaning fluid and dry them with 
compressed air. 

2. Brush all dust from the backing 
plates and the interior of the brake 
drums. 

3. Inspect the brake shoes for ex- 
cessive lining wear or shoe damage. 
If the lining is worn to within %z 

inch of any rivet head or if the shoes 
are damaged, they must be replaced. 
Replace any lining that has been oil 
saturated. Replace lining in axle 
sets. Prior to replacement of lining, 
the drum diameter should be checked 
to determine if oversize linings must 
be installed. 

4. Check the condition of the 
brake shoes, retracting springs, and 
drum for signs of overheating. If the 
springs show any loss of load or 
change in free length, indicating 
overheating, replacement of the re- 

enough new heavy-duty brake fluid 
to complete the bleeding operation, 
and it should be charged with 10-30 
pounds of air pressure. 

1. Clean all dirt from the master 
cylinder reservoir cap. 

2. Remove the master cylinder 
reservoir cap, install an adapter cap 
to the reservoir, and attach the 
bleeder tank hose to the fitting on 
the adapter cap. An adapter cap can 
be fabricated by cutting a hole in 
the center of a filler cap and solder- 
ing a right angle fitting in the hole. 
A right angle fitting must be used 
on power brakes to provide clear- 
ance at the body brace. 

3. Position a %-inch box wrench 
(Fig. 4) 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 fit- 
ting. 

4. Open the valve on the bleeder 
tank to admit pressurized brake fluid 
to the master cylinder reservoir. 

5. Submerge the free end of the 
tube in a container partially filled 
with clean brake fluid, and loosen 
the bleeder fitting. 

6. When air bubbles cease to ap- 
pear in the fluid at the submerged 
end of the bleeder tube, close the 
bleeder fitting and remove the tube. 

7. Repeat this procedure at each 
brake wheel cylinder in the follow- 
ing order: left rear, right front, and 
left front. 

8. When the bleeding operation is 
completed, close the bleeder tank 
valve and remove the tank hose from 
the adapter fitting. 

9. Remove the adapter cap, refill 
the master cylinder reservoir to with- 
in % inch from the top of the reser- 
voir, and install the filler cap. 

tracting and hold down springs is 
necessary. Overheated springs lose 
their pull and could cause the new 
lining to wear prematurely, if they 
are not replaced. 

5. If the car has 24,000 or more 
miles of operation on the brake lin- 
ings or signs of overheating are pres- 
ent when relining brakes, the wheel 
cylinders should be disassembled and 
inspected for wear and entrance of 
dirt into the cylinder. The cylinder 
cups should be replaced, thus avoid- 
ing future problems. 
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6. Inspect all other brake parts 
and replace any that are worn or 
damaged. 

7. Inspect the brake drums and, if 
necessary, refinish them. Refer to 
Part 2-2, Section 4 for refinishing. 

BOOSTER UNIT 

A disassembled view of the brake 
booster is shown in Fig. 5. 

M O U N T I N G  

VALVE 
AND ROD 

After disassembly, immerse all 
metal parts in a suitable solvent. Use 
only alcohol on rubber parts or parts 
containing rubber. After the parts 
have been thoroughly cleaned and 
rinsed in cleaning solvent, the metal 
parts which come in contact with 
hydraulic brake fluid or rubber parts 
should be rewashed in clean alcohol 
before assembly. Use an air hose to 
blow dirt and cleaning fluid from the 

recesses and internal passages. When 
overhauling a power booster, use all 
parts furnished in the repair kit. 
Discard all old rubber parts. 

Inspect all other parts for damage 
or excessive wear. Replace damaged 
or excessively worn parts. If the in- 
side of the booster shells are rusted 
or corroded, polish them with steel 
wool or fine emery cloth. 

SEAL 
I VACUUM 

SEAL REAR SHELL 

CHECK VALVE 
SEAL 

PRIMARY \ CUP 
$TON 

FIG. 5-Brake Booster and Master Cylinder Disassembled 
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DESCRIPTION AND OPERATION 

REAR BRAKE FRONT BRAKE 

FIG. 1 -Self Adjusting Brake Assemblies 

HYDRAULIC SELF ADJUSTING rearward and only when the second- the drum. Therefore, the adjuster 
BRAKE SYSTEM ary shoe is free to move toward the does not operate. 

The hydraulic brake system em- 
ploys single anchor, internal expand- 
ing and self-adjusting brake assem- 
blies. A vacuum booster is available 
as optional equipment on all cars 
equipped with an automatic trans- 
mission. 

The master cylinder converts phys- 
ical force from the brake pedal and 
booster into hydraulic pressure 
against the pistons in the wheel cylin- 
ders. The wheel cylinder pistons in 
turn convert hydraulic pressure back 
into physical force at the brake 
shoes. 

The self-adjusting brake mecha- 
nism consists of a cable, cable guide, 
adjusting lever, and adjuster spring 
(Fig. 1) .  The cable is hooked over 
the anchor pin at the top and is 
connected to the lever at the bottom. 
The cable is connected to the sec- 
ondary brake shoe by means of the 
cable guide. The adjuster spring is 
hooked to the primary brake shoe 
and to the lever. The automatic ad- 
juster operates only when the brakes 
are applied while the car is moving 

drum beyond a predetermined point. 
With the car moving rearward and 

the brakes applied, the "wrap- 
around" action of the shoes follow- 
ing the drum forces the upper end 
of the primary shoe against the 
anchor pin. The action of the wheel 
cylinder moves the upper end of the 
secondary shoe away from the an- 
chor pin. The movement of the sec- 
ondary shoe causes the cable to pull 
the adjusting lever upward and 
against the end of a tooth on the 
adjusting screw star-wheel. The up- 
ward travel of the lever increases as 
lining wear increases. When the lever 
can move upward far enough, it 
passes over the end of the tooth and 
engages the tooth. When the brakes 
are released, the adjusting spring 
pulls the level downward causing the 
star-wheel to turn and expand the 
shoes. The star-wheel is turned one 
tooth at a time as the linings pro- 
gressively wear. 

With the car moving forward and 
the brakes applied, the secondary 
shoe is against the anchor pin and 
the primary shoe is moved toward 

The rear brake assembly is basi- 
cally the same as the front brake. 
The conventional parking brake 
lever, link, and spring are used in 
the rear brake. 

The anchor pins on all brakes 
are fixed and are non-adjustable. 

BOOSTER SYSTEM 

The diaphragm type booster is a 
self-contained vacuum hydraulic 
power braking unit mounted on the 
engine side of the dash panel. It is 
of the vacuum suspended type which 
utilizes engine intake manifold vac- 
uum and atmospheric pressure for its 
power. It consists of three basic 
elements combined into a single unit 
(Fig. 2) .  

The three basic elements are: 
1. A vacuum power chamber 

which consists of a front and a rear 
shell, a power diaphragm, a hydraulic 
pu'sh-rod and a vacuum diaphragm 
return spring. 

2. A mechanically actuated control 
valve integral with the vacuum power 
diaphragm controls the degree of 
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FIG. 2-Cutaway View of Vacuum 

power brake application or release 
in accordance with the foot pressure 
applied to the valve operating rod 
through the brake pedal linkage. The 
control valve consists of a single 
poppet with an atmospheric port and 
a vacuum port. The vacuum port 
seat is a part of the valve hub and 
diaphragm plate assembly. The at- 
mospheric port seat is a part of the 
valve plunger which moves within 
the vacuum power diaphragm as- 
sembly. 

3. A hydraulic master cylinder 
which contains all of the elements 
of the conventional brake master cyl- 
inder except for the hydraulic push- 
rod which has a self locking adjust- 
ment screw at one end with a piston 
head at the other end. 

The vacuum power diaphragm 
and the components which make up 
the valve assembly are connected to 
the brake pedal through the valve 
operating rod and pedal linkage. The 
valve operating rod is connected to 
the valve plunger which moves with- 
in the power diaphragm assembly. 
A valve return spring holds the valve 
plunger and rod in the released posi- 
tion when pressure is released from 
the brake pedal. The valve poppet 
is of the flexible rubber type and is 
supported by the valve body. In the 
released position, the poppet return 
spring holds the poppet against the 
atmospheric port seat. A synthetic 
rubber seal is used to seal the open- 
ing between valve body sleeve and 
the rear shell. Vacuum is supplied 
to the booster through a vacuum 
check valve located in the front 
shell. Air for operation is admitted 
through the air cleaner located at the 

Booster 

end of the valve sleeve. A rubber 
guard attached to a flange on the 
rear shell and over the air cleaner 
protects the valve housing and seal 
sleeve against dirt. A seal located in 
the front vacuum chamber seals the 
opening between the vacuum cham- 
ber and the hydraulic plunger. The 
hydraulic push rod forms the link 
between the vacuum power dia- 
phragm assembly and the hydraulic 
piston of the master cylinder. 

RELEASED POSITION 

With the engine running and the 

brakes released (Fig. 3) ,  vacuum 
from the intake manifold is admitted 
through the check valve to the front 
(constant vacuum) chamber of the 
power unit. In the released position 
(no pressure applied to the brake 
pedal), the valve operating rod and 
valve plunger are held to the right 
in the valve housing by the valve 
return spring to CLOSE the atmos- 
pheric port and OPEN the vacuum 
port. With the valve in this position, 
the rear (control vacuum) chamber 
is also open to vacuum through the 
porting in the vacuum diaphragm 
and valve housing assembly. The 
vacuum power diaphragm is then 
"balanced" or suspended in vacuum, 
since vacuum is present on both sides 
of the power diaphragm. With the 
power diaphragm balanced in vac- 
uum, the diaphragm return spring 
holds the diaphragm and hydraulic 
push rod in the fully released posi- 
tion. With the hydraulic push rod 
in this position, the hydraulic com- 
pensating port in the hydraulic mas- 
ter cylinder is OPEN to permit brake 
fluid to either return from the brake 
system to the fluid reservoir or enter 
the brake system from the fluid reser- 
voir to compensate for any gain or 
loss in fluid volume. 

APPLIED POSITION 

When the brakes are applied (Fig. 
4) ,  the valve operating rod and valve 

VACUUM PORT OPEN 
/ 

ATMOSPHERIC SOURCE 

I ATMOSPHERIC PRESSURE 

FIG. 3-Booster in Released Position 
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the counter force reacts through the 
valve plunger, valve operating rod, 
and pedal linkage against the driv- 
er's foot. This reaction force is in 
direct proportion to the hydraulic 
pressure developed within the brake 
system. 

HOLDING POSITION ' 

During brake application, the "re- 
action" force which opposes the 
force applied by the driver, tends to 
close the atmospheric port. When 
both atmospheric and vacuum ports 
are CLOSED, the booster is said to 
be in the holding position. With both 
valves closed, any degree of brake 
application attained will be held un- 
til either the atmospheric port is 
reopened by an increase , in pedal 

C PORT OPEN pressure to further increase the brake 
application or by a decrease in pedal 
pressure to reopen the vacuum port 

PRESSURE to decrease the brake application. 
Whenever the pressure applied to 

"1326-A the brake pedal is held constant for a 
moment, the valve returns to its 
holding position. However, upon 

plunger move to the left in the power and the valve plunger in proportion the position 
diaphragm assembly to compress the to their respective contact areas. The the the brake pedal 
valve return spring and bring the pressure acting against the valve overmles the reaction force- In this 
poppet valve into contact with the plunger and valve operating rod position the valve plunger and at- 
vacuum valve seat in the valve hous- tends to move the valve plunger mospheric seat are held 
ing to "CLOSE the vacuum port. slightly to the right in relation to from the valve Poppet to admit maxi- 
Any additional movement of the the diaphragm and valve housing mum atmosphere Pressure to the rear 
valve operating iod in the applied di- assembly to close off the atmospheric (right) chamber. With the 
rection moves thevalve plunger away port. The driver is thus assured a (left) chamber open to manifold 
from the poppet valve to "OPEN" "feel" of the brake, since part of vacuum, full power application, is 
the atmospheric port and admit 
atmosphere through the air cleaner 
and passages in the diaphragm 
plate to the right side of the power 
chamber. With vacuum present on 
the left side of the diaphragm and VACUUM PORT - 
valve housing and atmospheric pres- 
sure present on the right side of the ATMOSPHERIC SOURCE 
diaphragm, a force is developed to 
move the vacuum power diaphragm 

, 

assembly, hydraulic push rod and 
hydraulic piston to the left to close 
the compensating port and force hy- 
draulic fluid under pressure through - 

the residual check valve and brake 
tubes into the brake wheel cylinders. 
As hydraulic pressure is developed in 
the hydraulic cylinder, a counter 
force (to the right) acting through 
the hydraulic push rod, sets up a re- 
action force against the vacuum 
power diaphragm and valve plunger 
through the rubber reaction disc (lo- 
cated at the end of the hydraulic 
push rod). The rubber reaction disc 
acts similar to a column of fluid to 
distribute the pressure between the H 1 3 2 7 - ~  

vacuum power diaphragm assembly FIG. 5-Booster in Holding Position 
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attained which is referred to as the 
"run-out" of the power unit. Any 
increase in hydraulic pressure he- 
yond this point must be supplied 
by physical effort of the driver. 
NO POWER CONDITION 

It should be noted that in case 
of engine failure and consequent loss 
of engine vacuum, at least one full 
power brake application may be 
made from the vacuum in the boost- 
er. With the engine off and no vac- 
uum in the power system, the brakes 

can be applied in the conventional 
manner by applying more physical 
effort to the brake pedal. 

PARKING BRAKES 

An independent hand - operated 
parking brake control actuates the 
rear wheel brake shoes through a 
cable linkage. The operating cable 
is routed from the parking brake 
control assembly to the equalizer 
lever which is attached to the equal- 
izer assembly. The rear brake cables 

connect the equalizer assembly to the 
parking brake lever at each rear 
secondary shoe as shown in Fig. 1, 
Part 3-1. 

When the handle is pulled the pri- 
mary 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 counterclockwise 
disengages the pawl from the ratchet 
to release the brakes. 

IN-CAR ADJUSTMENTS AND REPAIRS 

BRAKE SHOE ADJUSTMENTS Before installing the brake drum 

The car should be in a raised posi- 
tion with the wheels off the floor. If 
the car is raised on a frame-con- 
tact hoist, disconnect the parking 
brake cables to prevent the rear 
brakes from being partially ap- 
plied due to the rear axle and 
spring sag on the hoist. 

The hydraulic service 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 brake drums should be at 
normal room temperature when ad- 
justing the brake shoes. If the shoes 
are adjusted when the drums are 
hot and expanded, the shoes may 
drag when the drums are cool and 
contracted. 

1. After the shoes have been in- 
stalled or the adjusting screw has 
been turned, install the drum. Be 
sure that all excess grease, oil, and 
other foreign material are wiped off 
the backing plate and drum. 

FIG.  6-Adjusting 
Brake Shoes 

on the front wheel spindle, wipe 
the spindle completely free of grease. 
Install the drum carefully so that 
the grease seal retainers within the 
hub will not be damaged. 

2. Remove the adjusting hole cover 
from the backing plate. Working 
from the backing plate side, turn 
the adjusting screw upward to ex- 
pand the shoes (Fig. 6).  Expand 
the shoes until a drag is felt when 
the drum is rotated. 

3. Remove the drum. Mark the 
tooth on the star-wheel where the 
adjusting lever contacts it. While 
holding the adjusting lever out of 
engagement with the adjusting screw, 
back off the adjusting screw %I of a 
turn with the fingers. If finger move- 
ment will not turn the screw, free 
it up; otherwise, the self-adjusting 
lever will not turn the screw. Lu- 
bricate the screw with a thin uni- 
form coating of Stanolube - HD- 
Moly Grease - Grade 2. 

Any other adjustment procedure 
may cause damage to the adjust- 
ing screw with consequent self 
adjuster problems. 

4. Apply a small quantity of high- 
temperature grease to the points 
where the shoes contact the backing 
plate, being careful not to get the 
lubricant on the linings. Install the 
drum. 

On front wheels, install the wheel 
outer bearing, washer, and adjusting 
nut, then adjust the wheel bearings 
as outlined in Part 3-4, Section 2. 

On the rear wheels, install the 
three Tinnerman nuts and tighten 
securely. 

5. Install the wheel on the drum 
and tighten the mounting nuts to 
specification. 

6. Install the adjusting hole cover 
on the brake backing plate. 

7. When adjusting the rear brake 
shoes, check the parking brake cables 
for proper adjustment. Make sure 
that the equalizer lever operates 
freely. 

8. After the brake shoes have been 
properly adjusted, check the oper- 
ation of the brakes. 

FRONT BRAKE DRUM 

REMOVAL 

1. Raise the car until the wheel 
and tire clear the floor. Remove the 
wheel cover or hub cap, and remove 
the wheel and tire assembly from 
the drum. 

2. If the brake drum will not come 
off easily, insert a narrow screw- 
driver through the brake adjusting 
hole in the backing plate, and dis- 
engage the adjusting lever from the 
adjusting screw. While thus holding 
the adjusting lever away from the ad- 
justing screw, back off the adjusting 
screw with the brake adjusting tool 
shown in Fig. 7. Back off the ad- 
justment only if the drum cannot 
be removed. Be very careful not 

MOVE HANDLE 
UPWARDS 

H I  144-A 

F IG.  7-Backing Off 
Brake Adjustment 
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to burr, chip, or damage the 
notches in the adjusting screw; 
otherwise, the self-adjusting mech- 
anism will not function properly. 
If the adjustment was backed off, 
make sure that the adjuster lever is 
properly seated in the shoe web. 

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 bear- 
ing cone. 

4. Pull the hub and drum assembly 
off the spindle. 

INSTALLATION 
1. If the drum is being replaced, 

remove the protective coating from 
.the new drum with carburetor de- 
greaser. Install new bearings and 
grease retainer. Soak the new grease 
retainer in light engine oil at least 
30 minutes before installation. Pack 
the wheel bearings, install the inner 
bearing cone and roller assembly in 
the inner cup, and install the new 
grease retainer. See Part 3-4, Sec- 
tion 4. 

If the original drum is being in- 
stalled, make sure that the grease 
in the hub is clean and adequate. 

2. Install the drum assembly, outer 
wheel bearing, washer and the ad- 
justing nut. . 

3. Adjust the wheel bearing as out- 
lined in Part 3-1, Section 2. Install 
the nut lock and cotter pin. Then 
install the grease cap. 

4. Install the wheel and hub cap. 
If the adjustment was backed off, 
adjust the brake as outlined under 
"Brake Shoe Adjustments". . ' 
REAR BRAKE DRUM 
REMOVAL 

1. Raise the car so that the wheel 
is clear of the floor. 

2. Remove the hub cap and wheel. 
Remove the three Tinnerman nuts 
and remove the brake drum. 

If the brake drum will not come 
off, insert a narrow screwdriver 
through the brake adjusting hole in 
the backing plate, to 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. 7). 
Back off the adjustment only if 
the drum cannot be removed eas- 
ily. Be very careful not to burr, 
chip, or damage the notches in the 
adjusting screw which may cause 
malfunction in the self-adjusting 
mechanism. If the adjustment was 

backed off, make sure that the ad- 
juster lever is properly seated in the 
shoe web. 

INSTALLATION 

1. Remove the protective coating 
from a new drum with carburetor 
degreaser. 

2. Place the drum over the brake 
assembly and into position. Adjust 
the brakes as outlined under "Brake 
Shoe Adjustments" in this section. 

3. Install the three Tinnerman nuts 
and tighten them securely. Install 
the wheel on the axle shaft flange 
studs against the drum, and tighten 
the retaining nuts to specifications. 

BRAKE SHOES AND 
ADJUSTING SCREW 
REMOVAL 

1. With the wheel and drum re- 
moved, install a clamp over the ends 
of the brake cylinder as shown in 
Fig. 8. 

2. Contract the shoes as follows: 
a. Disengage the adjusting lever 

from the adjusting screw by 
pulling backward on the ad- 
justing lever (Fig. 1 ). 

b. Move the outboard side of 
the adjusting screw upward 
and back off the pivot nut as 
far as it will go. 

3. Pull the adjusting lever, cable 
and automatic adjuster spring down 
and toward the rear to unhook the 
pivot hook from the large hole in 
the secondary shoe web. Do not 
attempt to pry the pivot hook out 
of the hole. 

4. Remove the automatic adjuster 
spring and adjusting lever (Fig. 1 ). 

5. On cars equipped with a 6-cyl- 
inder engine, remove the secondary 
shoe to anchor spring with'the tool 
shown in Fig. 8. Unhook the cable 
eye from the anchor pin. With the 
same tool, remove the primary shoe 
to anchor spring. On cars equipped 
with an 8-cylinder engine, unhook 

FIG. 8-Retracting 
Spring Removal 

the secondary and the primary shoe 
to anchor springs. Unhook the cable 
eye from the anchor pin. 

6. Remove the cable guide from 
the secondary shoe (Fig. 1 ). 

7. Remove the shoe hold-down 
springs, shoes, adjusting screw, pivot 
nut, and socket. 

8. On rear brakes, remove the 
parking brake link and spring. Dis- 
connect the parking brake cable 
from the parking brake lever. 

9. 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 se- 
cure it 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 them with 
the hold down springs. On the rear 
brake, install the parking brake link 
and spring. Connect the parking 
brake cable to the parking brake 
lever. 

4. On a car equipped with an 8- 
cylinder engine, position the adjuster 
cable eye over the anchor pin with 
the crimped side toward the back- 
ing plate. 

Install the cable guide on the sec- 
ondary shoe web with the flanged 
hole properly fitted into the hole in 
the secondary shoe web. Install the 
secondary shoe to anchor spring. 
Install the primary shoe to anchor 
spring. 

5. On a car equipped with a 6- 
cylinder engine, install the cable 
guide on the secondary shoe web 
with the flanged hole properly fitted 
into the hole in the secondary shoe 

' 

web. Install the secondary shoe to 
anchor spring (Fig. 1) .  

Place the cable eye over the an- 
chor pin with the crimped side 
toward the backing plate. Install the 
primary shoe to anchor spring with 
the tool shown in Fig. 9. 

6. Thread the cable around the 
cable guide groove. 

It is imperative that the cable 
be positioned in this groove and 

https://ford-shop-manuals.com/D10013


- 
Spring Installation 
not between the guide and the 
shoe web. 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. 

7. Apply high-temperature grease 
(Stanalube Poly) 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 Yz 
turn. 

Interchanging the brake shoe ad- 
justing screw assemblies from one 
side of the car to the other would 
cause the brake shoes to retract 
rather than expand each time the 
automatic adjusting mechanism 
operated. To prevent accidental in- 
stallation of the adjusting screw on 
the wrong side of the car the socket 
end of the adjusting .screw is stamp- 
ed with an R or L (Fig. 10). The 
adjusting pivot nuts can be distin- 
guished by the number of grooves 
machined around the body of the 
nut. Two grooves indicate a right- 
hand nut; one groove indicates a left- 
hand nut. 

8. Place the adjusting socket on the 
screw and install this assembly be- 
tween the shoe ends with the ad- 
justing screw toothed wheel nearest 
the secondary shoe. 

ADJUSTING LEVER 

ADJUSTING SCREW 

IDENTIFICATION LINES H I  143-A 

FIG. 10-Adjusting 
Screw and Lever Identification 

9. Hook the cable hook into the 
hole in the adjusting lever. The ad- 
justing levers are stamped with an 
R or L to indicate their installation 
on a right- or left-hand brake as- 
sembly (Fig. 10). 

10. 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 (Fig. 1). 

11. 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. 

12. After installation, check the 
action of the adjuster by pulling the 
section of the cable between the 
cable guide and the adjusting lever 
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 be- 
hind 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 pro- 
duce 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 adjust- 
ing wheel KO inch (plus or minus 
%z inch) above the centerline of the 
screw. If the contact point is below 
this centerline, the lever will not lock 
on the teetn 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 darn- 
age is indicated and the cable as- 
sembly should be replaced. 

b. Check the cable length. The 
cable should measure 8%0 inches on 
6-cylinder models or 10% inches 
on 8-cylinder models from the end 
of the cable anchor to the end of 
the cable hook. 

c. Check the cable guide for dam- 
age. 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 REPAIR 

It is not necessary to remove the 
brake cylinder from the backing 
plate to disassemble, inspect, or hone 
and overhaul it. Removal is necessary 
only when the cylinder is damaged 
or scored beyond repair. 

DISASSEMBLY 

1. Remove the links and the rub- 
ber boots from the ends of the brake 
cylinder. The 6-cylinder models are 
not provided with links. Remove 
the pistons, cups, and return spring 
from the cylinder bore (Fig. 1 1 ) . 

2. Remove the bleeder screw from 
the cylinder. 

INSPECTION 
1. Wash all parts in clean de- 

natured alcohol. If alcohol is not 
available, use specified brake fluid. 
Dry with compressed air. 

2. Check all internal parts for ex- 
cessive wear or damage. If any of 
the internal parts require replac- 
ing, a11 should be replaced. 

3. Inspect the cylinder bore for 
score marks or rust. If either con- 
dition is present, the cylinder bore 
must be honed. However, the cyl- 
inder should not be honed more 
than 0.003 inch beyond its original 
diameter. A baffle in the front wheel 
cylinder of the 6-cylinder models 
prevents honing, therefore, they must 
be replaced. 

4. Check the bleeder hole to be 
sure that it is open. 

ASSEMBLY 
1. Apply a 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, cups, 

and pistons into their respective posi- 
tions in the cylinder bore (Fig. 11). 
Place a boot over each end of the 
cylinder. 
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FIG. 1 1 -Front and Rear Wheel Cylinders 

WHEEL CYLINDER INSTALLATION 
REPLACEMENT 

Wipe the end(s) of the hydraulic 
REMOVAL line to remove any foreign matter 

1. With the wheel in a raised before making 

tion, remove the wheel and the drum. 1. To instaIl a front cylinder: 
2. Place a clamp over the ends 

of the brake cylinder as shown in 
Fig. 9. 

4. Remove the brake shoe assem- 
blies, following procedures outlined 
in this section. 

4. Disconnect the brake line from 
the brake cylinder. On a car 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 cyl- 
inder. 

At a rear cylinder, unscrew the 
tube fitting that connects the tube 
to the cylinder. Do not pull the 
metal tube away from the cylin- 
der. Pulling the tube out of the 
cyIinder connection will bend the 
metal tube and make instaIlation 
difficult. The tube will separate from 
the cylinder when the cylinder is 
removed from the backing plate. 

5. Remove the wheel cylinder at- 
taching bolts and lock washers and 
remove the cylinder. 

a. Position the cylinder in place 
against the backing plate. In- 
stall the two lock washers and 
attaching bolts. Torque them 
to specifications. 

b. Install a new copper gasket 
over the hose fitting. Thread 
the hose assembly into the 
cylinder and tighten it se- 
curely. 

c. Engage the opposite end of 
the hose to the bracket on 
the frame, install the horse- 
shoe-type retaining clip, and 
connect the brake tube to the 
hose with the tube fitting nut. 
Tighten the nut to specifica- 
tions. 

2. To install a rear cylinder: 

a. Position the rear wheel cyl- 
inder in place against the 
backing plate. Enter the tub- 
ing into the cylinder, and 
start the tube fitting nut into 
the threads of the cylinder. 

b. Secure the cylinder to the 
backing plate with the at- 
taching bolts and lock wash- 

, ers. 
c. Tighten the tube fitting nut 

to specifications. 
3. Install the links in the ends of 

the wheel cylinder (8-cylinder mod- 
els only). 

4. Install the brake shoes as detail- 
ed in this section. 

5. Install the brake drums and 
wheels. 

6. Bleed the brakes as detailed in 
Part 2-1, Section 2. 

7. Adjust the brakes as detailed in 
Part 2-2, Section 2. 

BRAKE BACK~NG PLATE 
REPLACEMENT 

REMOVAL 

1. Remove the wheel and brake 
drum. Disconnect the brake line 
from the brake cylinder. 

2. Remove the brake shoe and ad- 
juster assemblies and the wheel cyl- 
inder as outlined in this section. On 
the rear wheels, disconnect the park- 
ing brake lever from the cable. 

3. If the rear backing plate is be- 
ing replaced, rotate the axle shaft 
so that the hole in the axle shaft 
flange lines up with the backing plate 
retaining nuts and remove the nuts. 
Pull the axle shaft assembly out of 
the housing with tool #4235-C and a 
slide hammer (Part 4-2), then re- 
move the backing plate. 

If the front backing plate is being 
replaced, remove the bolts and nuts 
that secure the plate to the 'front 
wheel spindle and remove the plate. 

INSTALLATION 

1. Position a new rear backing 
plate on the retaining bolts in the 
gxle housing flange. Insert the axle 
shaft into the housing so that the 
splines engage the differential side 
gear with the bearing retainer slid- 
ing onto the retaining bolts and 
against the backing plate. Install the 
retaining nuts through the access 
hole in the axle shaft flange. 

Position a new front backing plate 
to the wheel spindle and install the 
retaining bolts and nuts. 

2 Install the wheel cylinder and 
connect the brake line as outlined 
in this section. 

3. Install the brake shoe and ad- 
juster assemblies as outlined in this 
section. On a rear brake, connect 
the parking brake cable to the lever. 
Install the brake drum and wheel. 

4. Adjust the brake shoes (Sec- 
tion 2),  and bleed the brake system 
as outlined in Part 2-1, Section 2. 

HYDRAULIC LINES 

Steel tubing is used throughout 
the brake system with the exception 
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of the flexible hoses at the front 
wheels and at the rear axle housing 
brake tube connector (Fig. 1 2 ) .  

Always bleed the entire hydraul- 
ic system after any hose or line 
replacement. 

BRAKE TUBE REPLACEMENT 
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 flared 

properly to provide .good leak-proof 
connections. Clean the brake tubing 
by flushing with clean denatured 
alcohol, before installation. 

When connecting a tube to a hose, 
tube connector, or brake cylinder, 
tighten the tube fitting nut to spe- 
cified torque with Milbar tool 11 12- 
144 or equivalent. 

BRAKE HOSE REPLACEMENT 
A flexible brake hose should be 

replaced if it shows signs of soft- 
ening, cracking, or other damage. 

When installing a new front brake 
hose, position the hose to avoid con- 
tact with other chassis parts. Place 
a new copper gasket over the hose 

fitting and screw the hose assembly 
into the front brake cylinder. En- 
gage 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 in- 
stalled so that it does not touch the 
muffler outlet pipe or shock absorber. 

Place a new gasket over the rear 
hose fitting and screw the hose as- 
sembly into the rear brake tube con- 
nector. 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. 

FIG. 12-Hydraulic Brake System 

REMOVAL AND INSTALLATION 
MASTER CYLINDER- the master cylinder. Disconnect the INSTALLATION 
STANDARD BRAKES stop light switch wires from the 

switch (Fig. 1 3 ) .  1. With the rubber boot on the 
REMOVAL 3. Remove the bolts that secure push rod7 guide the master cylinder 

1. Disconnect the rubber boot from the master cylinder to the'dash panel Over the end the push and 
the rear end of the master cylinder and lift the cylinder out and away position the cylinder against the 
in the passenger compartment. from the push rod. Remove the dash panel. 

2. Disconnect the brake line from rubber boot from the push rod. 2. Install and torque the mounting 
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STOP LIGHT SWITCH FILLER CAP 

BRAKE FITTING H I  130-0 

FIG.  13-Brake 
Master Cylinder Installed 

bolts to specification. 

3. Connect the brake line to the 
master cylinder fitting, but leave the 
brake line fitting loose. 

4. Fill the master cylinder reser- 
voir with heavy-duty brake fluid to 
within % inch of the top. Install 
and tighten the filler cap. 

5. Bleed the master cylinder to let 
air escape from the cylinder at 
the brake line fitting. Then tighten 
the fitting. 

6. Remove the filler cap and fill 
the reservoir to the level specified. 
Install the cap and wipe off any 
fluid from the cylinder. 

7. Connect the wires to the stop 
light switch and the rubber boot to 
the master cylinder. 

MASTER CYLY NPER- 
POWER BRAKES 

REMOVAL 

1. Disconnect the battery ground 
cable from the battery. 

2. Disconnect the stop light switch 
wires from the switch. 

3. Disconnect the .hydraulic line 
from the master cylinder and from 
the multiple fitting on the bridge 
(Fig. 14). Disconnect the three re- 
maining lines from the fitting. 

4. Remove the two nuts and lock 
washers that attach the master cyl- 
inder to the booster. 

5. Remove the bridge and the 
master cy!inder from the vacuum 
booster. 

INSTALLATION 
1. Before installing the master cyl- 

inder, check the distance from the 
outer end of the push rod to the 
master. cylinder mounting surface at 
the end of the vacuum cylinder (Fig. 
3,  Part 2-1). If the push rod dimen- 
sion is not correct, see "Master Cyl- 
inder Push Rod Adjustment," Part 
2-1, Section 2. 

2. Position the master cylinder 
over the push rod onto the two studs 
that are integral with the booster 
body. 

3. Position the bridge and the tail 
light wire clip (Fig. 13) on the studs. 
Install, but do not tighten the attach- 
ing nuts and lock washers. 

4. Connect the hydraulic lines to 
the multiple fitting. 

5. Connect the line from the cyl- 
inder to the multiple fitting. 

6. Tighten the two master cylinder 
attaching nuts. 

7. Tighten all hydraulic line fit- 
tings. 

VACUUM HYDRAULIC 

BOLT 

a ,"a= 

FIG. 1 4-Vacuum Booster Installation 

8. Connect the stop light switch 
wires to the switch. 

9. Bleed the brake system. Fill the 
master cylinder to % inch from the 
top of the filler opening. Install the 
filler cap and gasket. 

VACUUM BOOS'CER 

REMOVAL 

1. Disconnect the battery ground 
cable. 

2. ~ e m o v e  the master cylinder 
from the booster. 

3. Disconnect the vacuum hose 
from the booster. 

4. If working on a car equipped 
with an eight-cylinder engine, re- 
move the left valve rocker arm cov- 
er to provide clearance when remov- 
ing the booster. 

.2 

5. Working from inside the car, 
remove the bolt that attaches the 
booster push rod to the brake pedal 
(Fig. 14). 

6. Working from inside the car, 
remove the five nuts and lock wash- 
ers that attach the booster to the 
dash panel. 

7. Remove the booster from the 
dash panel. 

INSTALLATION 

1. Position the booster and mount- 
ing bracket on the dash panel (Fig. 
14). 

2. Secure the booster with the five 
attaching nuts and lock washers. 

3. Lubricate the bushings with en- 
gine oil before installation. Connect 
the push rod to the brake pedal with 
the bolt and bushing. 

4. If -working on a car equipped 
with an eight-cylinder engine, in- 
stall the left valve rocker arm cover. 

5. Connect the vacuum hose to the 
booster and secure it with a hose 
clamp. 

6. Install the master cylinder as 
detailed on this page. 

7. Connect the battery ground 
cable. 

8. Bleed the hydraulic system and 
check the operation of the booster. 

BRAKE PEDAL-MANUAL 
SHIFT TRANSMISSION 

REMOVAL 
1. Back off the clutch pedal over- 

center spring adjusting nut and dis- 
connect the equalizer rod. Remove 
the clutch pedal bumper, and the 
over-center spring bracket from the 
support bracket. 

2. Remove the over-center adjust- 
ing nut and bolt. Remove the brake 
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push rod, bushings and retaining clip. 
3. Remove the clip (Fig. IS)  from 

the clutch and brake pedal shaft and 
remove the clutch pedal, brake pedal, 
and bushings. 

INSTALLATION 
1. Dip the bushings in engine oil 

and install them in the brake pedal. 
Hold the brake pedal in place on the 
support. 

2. Insert the clutch pedal shaft 
through the brake pedal support 
bracket, brake pedal, and install the 
washer retaining clip (Fig. 15) .  

3. Connect the clutch pedal rod to 
the clutch pedal, and adjust the free 
travel. 

4. Secure the brake push rod to the 
pedal with the bushings retaining 
clip. 

5. Connect the clutch link to  the 
release lever. Adjust the over-center 
spring nut to the correct stud length 
specifications. 

BRAKE PEDAL-AUTOMATIC 
TRANSMISSION 

REMOVAL 
1. Remove the retainer clip and 

bushings from the brake pedal pin 
and disconnect the brake pedal push 
rod. If vehicle is equipped with 
power brakes, remove the nut, bush- 
ings, bolt and disconnect the brake 
pedal push rod. 

2. Remove the retaining clip from 
the end of the brake pedal shaft, 
and remove the spring washer and 
nylon thrust washer. 

3. Remove the brake pedal shaft. 
Remove the shaft bushing and re- 
move the pedal. 

4. Remove the brake pedal pad 
and the pedal bumper. 

INSTALLATION 
1; Install the brake pedal pad and 

the; bumper on the pedal assembly. 
- ) 2 r D i p  the pedal bushings in engine 

oil 1 and.: install* them in the brake 
pedal. Hold the brake pedal in place 
02; the., support. Install the brake 
pedil-shaft. jijet-t the spacer wash-er. 
"73. i h s f a ~ ~ .  :the brak-e 'pedal shaft A,., - .  . 
n,ylon .-. wa;her; 

41 ,Install the nylon bushing, spring 
washer, and the retaining clip (Fig. 
15)  on the pedal shaft. 

5. Install the bushings in the push 
rod and connect the push rod to the 
pedal pin and install the retaining 
clip. On power brakes, install the 
bushings in the push rod and con- 
nect the push rod to the pedal with 
the nut and bolt. 

PUSH ROD PEDAL SUPPORT ? ,RETAINER .I ICUINC BRACKET I m, 

MASTER w 

CYLINDER 

BUMPER AND 

H1133-C 

FIG. 15-Brake Pedal and Related Parts 

PARKING BRAKE HANDLE PARKING BRAKE EQUALIZER 

REMOVAL 

1. Remove the two screws that 
hold the handle bracket on the in- 
strument panel. Remove the two 
screws that secure the cable clamp 
to the dash panel. 

2. Remove the two nuts and l o c ~  
washers that secure the control to 
the dash panel. 

3. Remove the clevis pin that se- 
cures the pulley to  the control handle 
assembly. 

4. Disengage the locking rod and 
remove the ball on the cable from 
the slot in the control assembly. 

INSTALLATION 

1. Disengage the locking rod and 
connect the ball end of the cable to 
the slot on the control assembly. 

2. Assemble the pulley to.-the con- 
trol handle and the clevis pin. 

3. Position the assembly against 
the dash panel and instrument panel. 
Secure the assembly to the instru- 
ment panel with the two screws. 

4. Secure the cable and clamp to 
the dash panel with two screws. 

5. Working from under the left 
front fender, install the two lock 
washers and attaching nuts. 

T O  HANDLE CABLE 

REMOVAL 

1. Remove the two screws that 
attach the cable clamp to the dash 
panel. 

2. Remove the parking brake 
handle assembly. 

3. Disengage the locking rod and 
remove the ball on the cable from 
the slot in the control assembly. 

4. Push the cable down through 
the hole in the dash panel. 

5. From the underside of the car, 
remove the cable and housing from 
the holes in the left front side mem- 
ber. If working on a convertible re- 
move the cable from the bracket. 

6. Remove the horseshoe-type clip 
and remove the cable from the hole 
in the frame crossmember o r  torque 
box on convertibles. 

7; Loosen the adjusting nut on the 
equalizer bar. and remove the cable. 

INSTALLATION. 

1. Thread the cable through the 
crossmember o r  torque box 0.n con- 
vertibles and install the hairpin clip. 
Attach the rear of the cable to  the 
equalizer bar. .- 

2. Thread the forward end of the 
cable and housing through the two 
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holes in the left front side member 
or bracket on convertibles. 

3. Insert the cable and housing 
through the hole in the dash panel. 

4. Disengage the locking rod and 
connect the ball end of the cable to 
the slot in the control assembly. 

5. Install the two screws that re- 
tain the cable clamp to the dash 
panel and tighten. 

6. Install the parking brake handle. 

7. Adjust the parking brake at one 
notch to stop the forward rotation 
of the rear wheels. 

8. Release the handle. 

PARKING BRAKE EQUALIZER 
TO REAR WHEEL CABLE 

REMOVAL 

1. Disconnect the parking brake 
equalizer rod from the equalizer 
lever. 

2. Remove the clips from the cable 
guide brackets on the floor pan. 

3. Remove the parking brake cable 
and housing from the clamp type 
brackets. 

4. Back off the adjustments on the 
rear brake shoes. 

5. Remove both rear hub caps, 
wheel and tire assemblies, and the 
rear brake drums. 

6. Disconnect the parking brake 
housings from the backing plates. 

7. Disconnect the parking brake 
cable from the brake shoe lever, and 
remove the cable and housing from 
the car. 

8. Remove the cable equalizer and 
the equalizer rod from the parking 
brake cable. 

INSTALLATION 

1. Install the cable equalizer and 
the equalizer rod on the cable. 

MAJOR REPAIR OPERATIONS 

BRAKE DRUM REFINISHING 

The 6-cylinder models are equip- 
ped with 9-inch brake drums and 
the 8-cylinder are equipped with 
I 0-inch drums. 

Minor scores on a brake drum can 
be removed with a fine emery cloth. 
A drum that is excessively scored or 
shows a total indicator runout of 
over 0.007 inch should be turned 
down. Remove only enough stock to 
eliminate the scores and true up the 
drum. The refinished diameter must 
not exceed 0.060 inch oversize. 

If the drum diameter is less than 
0.030 inch oversize, 9.030 inches 
6-cylinder, or 10.030 inches 8-cyl- 
inder after refinishing, standard lin- 
ing may be installed. If the drum 
diameter is more than 9.030 inches 
or 10.030 inches, oversize linings 
must be installed. 

After a drum is turned down, wipe 
the refinished surface with a cloth 
soaked in clean denatured alcohol. 
If one drum is turned down. the 
opposite drum on the same axle 
should also be cut down to the same 
size. 

BUMPER 
(STANDARD BRAKE ONLY I 

Hll32-E 

FIG. 1 6-Brake Master Cylinder Disassembled 

2. Install the ends of the cable 
through the holes in the backing 
plates and connect the brake shoe 
levers. 

3. Connect the parking brake hous- 
ings to the backing plate. 

4. Install the rear drums, wheel 
and tire assemblies, and hub caps. 

5. Install the cable and housing 
in the clamp type brackets. 

6. Install the cable in the guide 
brackets on the floor pan and insert 
the cotter pins. 

7. Attach the parking brake equal- 
izer rod to the equalizer lever. 

8. Adjust the rear brake shoes, 
and then adjust the equalizer rod to 
three notches to stop the forward 
rotation of the rear wheels. 

9. Release the handle. 

BRAKE SHOE RELINING 

Brake linings that are worn to 
within 352 inch of any rivet or have 
been saturated with grease or oil 
should be replaced. Failure to replace 
worn linings will result in a scored 
drum. When it is necessary to re- 
place linings, they must also be 
replaced on the wheel on the op- 
posite side of the car. 

Inspect brake shoes for distortion, 
cracks, or looseness. If this condi- 
tion exists, the shoe should be dis- 
carded. Do not repair a defective 
brake shoe. 

1. Wash the brake shoes thor- 
oughly in a clean solvent. Remove 
all burrs or rough spots from the 
shoes. 

2. Check the inside diameter of the 
brake drum. If the diameter is less 
than 9.030 or 10.030 inches, stand- 
ard lining may be installed. If the 
diameter is 9.030 to 9.060 or 10.030 
to 10.060 inches, oversize lining 
should be installed. 

3. Position the new lining on the 
shoe. Starting in the center, insert 
and secure the rivets, working alter- 
nately towards each end. Install all 
parts supplied in the kit. Genuine 
replacement linings are ground 
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and no further grinding is re- 
quired. 

4. Check the clearance between 
the shoe and lining. The lining must 
seat tightly against the shoe with not 
more than .005 inch clearance be- 
tween any two rivets. 

MAS'CER CYLINDER 
DISASSEMBLY 

1. Clean the outside of the cylin- 
der, and remove the filler cap and 
gasket. Pour out any remaining fluid. 

2. Remove the stop light switch, 
brake fitting, and gaskets (Fig. 16). 

3. Remove the snap ring from the 
push rod end of the cylinder. 

4. Remove the piston, cup, spring, 
valve assembly, and valve seat. 

5. Remove the rubber bumper 
from the piston. 

MASTER CYLINDER ASSEMBLY 

1. Dip all parts except the cylinder 
body in clean heavy-duty brake 
fluid. 

2. Install the brake fitting (Fig. 
16) on the forward end of the 
cylinder. 

3. Thread the stop light switch into 
the cylinder and tighten it securely. 

4. Insert the valve seat, valve and 
spring assembly, cup, and piston into 
the cylinder bore. 

5. Compress the piston against the 
valve spring and install the snap 
ring. 

6. Install the rubber bumper in 
the piston (standard brakes only). 

MASTER CYLINDER 
INSPECTION A N D  REPAIR 

1. Clean all parts in clean dena- 
tured alcohol and inspect the parts 
for wear or damage, replacing them 
as required. When using a master 
cylinder repair kit, install all of the 
parts supplied. 

2. Check all openings to be sure 
they are open and free from foreign 
matter. 

3. Check the spring valve at the 
forward end of the piston. If the 
spring is loose or has moved so that 
the piston ports are open, replace 
the piston. 

4. Inspect the cylinder bore for 
score marks or rust. If either condi- 

SHELL 
H1333-A 

FIG. 1 7-Vacuum Booster 

tion is present, the cylinder should 
be honed. When honing, do not re- 
move more than 0.003 inch as 
oversize parts are not available. 

5. Remove any burrs or loose 
metal that may have resulted from 
honing. Then clean the cylinder with 
denatured alcohol. 

DISASSEMBLY OF BOOSTER 

1. Remove the speed nuts that 
attach the mounting plate (Fig. 17) 
to the rear shell and remove the 
plate. 

2. Pull the push rod and front seal 
(Fig. 18) from the front shell. 

3. Scribe an index mark across the 
front and rear shells. 

4. Place the booster in a vise as 
shown in Fig. 20. Press downward 
on the rear shell and at the same 
time, turn it counterclockwise with 
a flat bar to release it from the front 
shell. Release the pressure on the 
rear shell slowly to prevent the 
diaphragm plate return spring from 
flying out. 

5. Separate the two shells and re- 
move the return spring. 

6. Withdraw the diaphragm plate 
and diaphragm from the front shell. 

7. Remove the diaphragm from 
the diaphragm plate as shown in 
Fig. 21. 

8. Pry the filter retainer off the 

diaphragm plate being careful not to 
chip or damage the plate. 

9. Hold the diaphragm plate so 
that the valve retainer is facing 
downward. Press the valve push rod 
inward to release the tension on the 
retainer and allow it to drop out of 
the plate (Fig. 22). 

10. Withdraw the valve and rod 
from the plate. 

11. Press the reaction disc out of 
the diaphragm plate. 

12. Pry the seal retainer (Fig. 19) 
out of the rear shell. 

13. Lift the bearing and the seal 
from the rear shell. 

14. Working from the inside of 
the front shell, cut the bead off the 
check valve grommet. Remove the 
check valve. 

PUSH ROD 

FIG. 1 8-Removing 
Front Seal and Push Rod 
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FILTER RETAINER 

SEAL RETAINER 

FIG.  1 9-Vacuum Booster Disassembled 

CLEANING AND INSPECTION 

After disassembly, immerse all 
metal parts in cleaning solvent. 
Plastic parts should be cleaned only 
in alcohol. Care should be taken to 
prevent chipping of/or damage to 
plastic parts. All rubber parts should 
be replaced. After parts have been 
thoroughly cleaned, those parts which 
come in contact with brake fluid 
should be rewashed in clean alcohol 
before reassembly. Use an air hose 
to blow out dirt and cleaning solvent 

FIG.  20-Separating 
Booster Shells 

FILTER 
RETAINER 

FILTER 
DIAPHRAGM 

HRAGM 

F IG.  2 1 -Removing 
Diaphragm 

from recesses and internal passages. 
When overhauline a vacuum booster 

u 

use all parts furnished in the repair 
kit. 

ASSEMBLY OF BOOSTER 

1. Place the rear shell on two 
wood blocks as shown in Fig. 23. 

Position a new seal with the lip fac- 
ing down and the bearing in the 
shell. Press the seal retainer into the 
shell to a depth of inch. 

2. Dip a new check valve grommet 
(Fig. 19) in alcohol and install it in 
the front shell making sure that the 
beveled edge is toward the inside. 
Make sure that the grommet is 
seated. Dip the shoulder of the check 

FIG.  22-Removing 
Valve Retainer 
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valve in alcohol and install it in the 
grommet. Press check valve into 
grommet until the flange contacts 
the grommet. 

3. Apply silicone grease to the 
outer surface of the diaphragm plate 
hub and to the bearing and rubber 
surfaces of the valve. 

4. Insert the valve and rod into 
the hub of the diaphragm plate. 
Press it on the rod until the retainer 
can be slid into the retaining groove. 

5. Tuck the filter into place in the 
plate hub. Press the filter retainer 
onto the hub being careful not to 

SEAL RETAINER INCH SEAL 

chip or damage the-plastic. FIG. 23-Installing 
6. Place the rear shell in a vise. Rear Shell Seal 

Apply silicone lubricant generously 
the Outer flange the bearing and seal in the rear shell. 

silicone grease to the bearing and the 8. Center the large end of the re- 
seal in the rear shell. turn spring on the diaphragm plate. 

7. Carefully guide the valve rod 9. Align the index mark on the 
and diaphragm plate hub through front shell with the one on the rear 

shell. Place a flat bar :pn,'the qfiont 
shell and compress the spring until 
the tangs on the rear shell contact 
the diaphragm, then rotate it clock- 
wise to lock it in place. ! 

10. Apply lubricant sparingly to 
stem of hydraulic push rod keeping 
it away from the adjusting screw 
area. Apply silicone grease liberally 
to the piston area of the push rod 
arid to the reaction disc. 

11. Center the reaction disc on the 
push rod piston. Guide the disc and 
push rod into base of diaphragm 
plate and press on the rod to bottom 
the disc. 

12. Press a new seal into front 
shell until it bottoms in the recess. 

13. Install a new dust seal over 
push rod and onto the rear shell. 

14. Position the mounting plate 
on the rear shell and secure it in 
place with speed nuts. 
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TORQUE LIMITS-BRAKES TORQUE LIMITS-BRAKES (Contad) 

Description 

Brake Cylinder to Brake Backing Plate Bolt 

Hand Brake Control Assembly to Instrument Panel Bolt 

Master Cylinder to Dash Panel Bolt 

Hand Brake Control Assembly to Dash Panel Bolt 

Brake Hose Bolt 

Brake Pedal Support Bracket to Dash Panel Bolt 

Brake Pedal Support Bracket to Instrument Panel Nut 

Foot- Pounds 

5-7 

8-12 

20-25 

8-12 

12-18 

20-25 

9-13 

FRONT BRAKES ONLY 
Wheel Assembly to Wheel Hub and Drum Assembly Nut 

I 

Wheel Assembly to Axle Shaft to Drum Assembly Nut 1 55-85 

55-85 

Wheel, Huband Drum Assembly to Wheel Spindle Nut* 

Backing Plate to Spindle Nut 

REAR BRAKES ONLY 
Axle Housing to Backing Plate Lock Nut 

Drum to Axle Shaft Assembly Speednut 

17-25 

25-45 

25-35 

Hand 
Push Fit 

I Master Cylinder Cover I v:::; I 

Brake Line Connection to Axle Housing Bolt 

Bleeder Screw to Wheel Cylinder 

I 

Master Cylinder Mounting Bolts 1 20-25 

12-18 

20-45 
Inch-Pounds 

Pedal Pad to Brake Pedal Nut 12-16 

30-40 

Master Cylinder to Booster Body 1 10-13 

Brake Booster to Dash Panel 1 12-15 

POWER BRAKES 
Vacuum Manifold to Booster Body Mounting Bolt 

I Push Rod t i ~ r a k e  Pedal Bolt 10-15 

*.OM5 to .0065 Bearing end play at assembly. 

8-10 I 

DIMENSIONS 

Description 

FRONT BRAKES 

Wheel Assembly to Hub and Drum Assembly Nuts 

Brake Backing Plate to Spindle Nuts 

REAR BRAKES 
Drum Assembly to Axle Shaft Assembly Speednut 

Wheel Assembly to Axle Shaft to Drum Assembly Nuts 

Brake Cylinder to Brake Backing Plate Bolt 

Brake Backing Plate to Axle Housing 

Foot- Pounds 

75-110 

25-35 

Hand 
Push R t  

75-110 

5-7 

25-35 

Description 

Master Cylinder Bore Diameter 

Master Cylinder Maximum Allowable Hone 

Front Wheel Cylinder Bore Diameter: 
6-Cylinder Engine 
8-Cylinder Engine 

Rear Wheel Cylinder Bore Diameter: 
6-Cylinder Engine Sedan and Hardtop 
Convertibles and Station Wagons 
8-Cylinder Engine All Except Station Wagon 
Station Wagon 

Wheel Cylinder Maximum Allowable Hone 

Drum Diameter: 
6-Cylinder Engine 
8-Cylinder Engine 

Drum Maximum Allowable Run-Out 

Drum Maximum Boring Diameter: 
6-Cylinder Engine 
8-Cylinder Engine 

1.000" 

0.003" 

1.062" 
1.125" 

0.812" 
0.875" 
0.906 
0.938" 

0.003" 

9.0" 
10.0" 

0.007" 

9.060" 
10.060" 
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DIAGNOSIS AND TESTING 

M A N U A L  STEERING 1. Check the power steering belt refill the reservoir with the dye solu- 

Table 1 lists various steering gear 
and linkage trouble symptoms and 
possible causes. Several of these 
symptoms are also common to sus- 
pension frame, and wheel and tire 
troubles. For this reason, be sure 
that the cause of the trouble is in 
the steering gear or linkage before 
adjusting, repairing, or replacing any 
of the steering parts. 

P O W E R  STEERING 

PRELIMINARY TESTS 
The following preliminary checks 

should always be made before per- 
forming any trouble-shooting opera- 
tions. 

Check Pump Belt. If the pump 
belt is broken, glazed, or worn, re- 
place with a new belt. Use only the 
specified type of belt. 

Check the belt tension. If the 
belt is too loose or too tight, it 
should be adjusted to the proper ten- 
sion as follows: 

Do not try to increase belt ten- 
sion by pulling on the reservoir. 

In the following procedure, a 
"used belt" is one that has run 15 
minutes or longer. 

tension, using toil ~ 6 2 ~ - 8 6 2 0 - A .  See 
Part 3-6 for specified tension on new 
and on used belts. 

2. If necessary, loosen the power 
steering pump bracket adjusting bolt 
and the pivot bolt. 

3. Increase or decrease tension as 
required by adjusting the pump posi- 
tion. 

4. Torque the adjusting bolt and 
the pivot bolt to specification, and 
check the power steering belt ten- 
sion. 

Check Fluid Level. Start the en- 
gine, 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 res- 
ervoir. If the level is low, add enough 
fluid to raise the level to a point one 
inch from the top on remote mount- 
ed reservoirs or to the F mark on 
the dipstick. Do not overfill the 
reservoir. 

Check For Fluid Leaks. 

1. If the power steering fluid does 
not already include yellowcish green 
dye, pre-mix one teaspoonful of oil- 
soluble aniline dye with 2 pints of 
automatic transmission fluid. Then 

2. With the engine running at idle 
speed, turn the steering wheel all the 
way to the right stop and to the left 
stop several times to distribute the dye 
solution throughout the hydraulic 
system. Do not hold the wheel 
against each wheel stop for more 
than 3 to 5 seconds. 

3. Shut off the engine, and check, 
for leaks. 

FITTING AND TUBE SEAT 
LEAK. Since most fluid leaks occur 
at the fittings and connections in a 
power steering hydraulic system, 
these parts should be checked before 
any other part is replaced. 

1. With the engine running at idle 
speed, raise the car on a hoist. 

2. Clean the outside of the control 
valve and the power cylinder, the 
bottom surfaces of the pump, and all 
lines and fittings. Dirt, oil, and grease 
should be removed from all areas 
where leaks may exist. 

3. Tighten all fittings, using a spe- 
cial 5-flat tube wrench. Do not 
tigliten the fittings with a stand- 
ard open end wrench. If a properly 
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tightened fitting leaks, replace the 
seat. 

P U M P ,  C O N T R O L  VALVE,  
AND POWER CYLINDER LEAK. 
If the fittings and connections do not 
leak, check the other parts of the 
system. 

PUMP RESERVOIR LEAKS. 
Leak points at the pump reservoir 
may be caused by improper installa- 
tion or by a worn or defective cover 
gasket. A worn or damaged stud 
gasket on the stud at the center of 
the cover may also cause leakage. 

Check the hose connection at the 
reservoir for leaks, and tighten the 
hose clamp if necessary. 

PUMP LEAKS. Leakage may oc- 
cur at the O-rings in the orifices at 
the top of the pump body. The reser- 
voir or pump adapter must be re- 
moved from the pump to replace 
these O-rings. Pump with adapters 
have only one "0" ring. 

Other pump leak points are the 
shaft seal at the front of the pump, 
the pump housing O-ring and the 
other O-ring between the two halves 
of the pump, and the relief valve 
retainer O-ring. Replace only the 
defective parts as required. 

CONTROL VALVE LEAKS. If 
the control valve is leaking (some- 
where other than the tube seats), 
replace all the seals, using a control 

valve seal kit. 'Use all the parts in 
the kit, and be sure they are cor- 
rectly installed. When assembling the 
new seals in the valve, an application 
of silicone grease to the internal parts 
will help to provide a better seal 
against future leakage. Apply grease 
to the centering spring area, espe- 
cially on the cap and spacer mating 
surfaces. Coat the threads of the cap 
retaining bolts with grease. The rub- 
ber boot seals, the actuator assembly, 
and the metal cup seals in the con- 
trol valve should also be coated with 
silicone grease. 

Some oil remaining from the man- 
ufacturing processes may be found in 
the sleeve near the ball stud. Do not 
confuse this oil with leaking fluid 
from the hydraulic system. 

POWER CYLINDER LEAKS. 
The power cylinder may leak at the 
piston rod seals. A power cylinder 
seal kit should be used to correct 
leakage. Do not replace the power 
cylinder assembly unless the pis- 
ton rod is scored or has a dull gray 
finish instead of a high luster 
chrome finish. 

Check Turning Effort. With the 
front wheels properly aligned and 
tire pressures correct, check the ef- 
fort required to turn the steering 
wheel. 

1. With the car on dry concrete, 
set the parking brakes. 

2. With the engine warmed up 
and running at idle speed, turn the 
steering wheel to the left and right 
several times to warm the fluid. 

3. Attach a pull scale to the steer- 
ing wheel (Fig. 1). Check the effort 
reauired to turn the wheel at least 
one complete revolution in both di- 
rections. See Part 6-3 for the speci- 
fied torque which should be approxi- 
mately equal in both directions. 

FIG. 1 -Checking Turning Effect 
-Typical 

TROUBLE DIAGNOSIS GUIDE 

CONTINUED ON NEXT PAGE 

BINDING OR POOR 
RECOVERY 

HARD STEERING 

If the steering wheel binds or check the spool adjustment. If the 
sticks when turned, or if poor recov- adjustment is correct, overhaul or 
ery to the straight-ahead position oc- replace the control valve. 
curs, check the Pitman arm ball stud Check the control valve travel reg- 
in the 'leeve. If the ulator stop adjustment. If the stop 

stud is rubbing against the edge is drawn up too tightly, the ball stud 
the sleeve the pin may will bind in the seats. Adjust the 

be missing. stop as required. 
If either of the idler arm bushings 

is worn or damaged, replace both Check the control valve sleeve and 
bushings. the socket tube for damage. Replace 

Check the steering gear adjust- Parts that show signs of damage, and 
ments (Section 2). adjust the travel regulator stop. 

Check the operation of the control Check for possible interference 
valve spool in the valve housing. If between the steering wheel and the 
the spool is binding in the housing, steering column. 

If the effort required to turn the may be defective and should be over- 
steering wheel is greater than normal hauled or replaced. 
for the entire travel of the front If the pressure test shows that the 
wheels, check the tire pressure then, trouble is in the control valve or 
test the fluid pressure. Be sure that power cylinder, remove and inspect 
there are no leaks, that the reservoir these uriits. Repair or replace any 
is properly filled, and that the belt damaged parts. 
is properly adjusted. If the pump If the pressure test indicates that 
output pressure is low, the pump the pressures throughout the system 
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are within specifications, check the lands for burrs. Small burrs may be 
following items in the order given: removed with crocus cloth if the 

Check the control valve spool cen- edges of the valve lands are not 
tering spring adjustment. Adjust if rounded in the process. If the spool 
required (Section 3). cannot be repaired, replace the con- 

Check the control valve spool for trol valve. 
HARD (Continued' movement. If the spool does not Check the control valve ball stud 

move freely, check for, and elim- for free movement in the ball stud 
inate, interference between the sock- seats. If the stud is binding in the 
et tube and the valve sleeve. If the seats, adjust the travel regulator stop. 
spool is sticking in the housing, re- If the hard steering still persists, 
move the spool and check the spool check the front end alignment. 

If excessive free play or lost mo- trol valve travel regulator stop. 
tion is noticed when steering, check Check the control valve center- 
the steering gear worm and ball nut ing spring adjustment. If the spring 
mesh adjustment. adjusting nut is loose, tighten the nut 

EXCESSIVE FREE PLAY Check for excessive clearance be- until it is snug, and then back off 

NOISE 

STEERING CHATTER 

RATTLES 

LOSS OF POWER ASSIST 

tween the steering arm ball stud and the nut not more than ?A turn. Ex- 
the ball stud seats. If the ball stud cessive tightening may damage the 
is loose in the seats, adjust the con- stop pin. 

Check the pump belt tension. A Noise may result if the specified 
loose or glazed belt can cause belt hose is not used or if it is improp- 
squeal. A glazed belt, even when erly routed. If noise still exists with 
properly adjusted, may slip. the specified hose properly installed 

Excessive torque at the pressure and routed, the pump should be re- 
line joints may distort the tube seats moved from the car and inspected. 
and cause noise. 

A loose pump belt or air in the mounting nut torque. Replace the 
fluid can cause chatter against the bushings if worn. Torque the nut to 
wheel stops during an extremely specification. 
sharp turn. Check the belt tension, Check the power cylinder piston 
and adjust it to specifications or fill rod insulators for looseness. If the 
the reservoir if necessary. insulators are worn, replace them. If 

Check for looseness in the idler the mounting nut is loose, torque it 
arm rod connection. Looseness at to specification, and torque the lock- 
this point may be due to worn nut to specification. 
mounting bushings or improper 

Check the control valve spool cen- pin. 
tering spring adjustment. If the ad- Check for looseness between the 
justment is loose, tighten the nut control valve ball stud and the ball 
until snug, and then back off the nut stud seats. If the stud is loose in the 
not more than ?A turn. Excessive seats, adjust the travel regulator stop. 
tightening may damage the stop 

Check the entire system for dam- for resistance to movement. If the 
age, replacing parts as necessary. piston moves easily with little or no 
T~ghten a loose pump belt. resistance, the internal parts of the 

Test the fluid pressure to deter- power cylinder are broken or dam- 
mine whether the trouble is in the aged. Replace the power cylinder if 
pump, the control valve, or the broken or damaged. 
power cylinder. Maladjustment of the control 

If the pressure test indicates that valve spool centering spring can 
the pump is at fault, remove and cause a loss of either right or left 
overhaul or replace the pump. power assist. Check the adjustment, 

If the pressure test indicates that and readjust if necessary. Replace 
the control valve or power cylinder all defective parts. 
is at fault, check as follows: Check the operation of the con- 

Disconnect the power cylinder pis- trol valve check valve. If the check 
ton rod from the idler arm bracket. valve does not operate freely, re- 
Operate the piston by hand to check place the check valve assembly. 
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TABLE 1 -Trouble Symptoms and Possible Causes 

POSSIBLE CAUSES O F  TROUBLE 
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FLUID PRESSURE TEST 

A fluid pressure test will show 
whether the pump or some other 
unit in the power steering system is 
causing trouble in the system. 

1. Disconnect the pressure line 
hose from the pump outlet, and in- 
stall the pressure testing tool be- 
tween the hose and the pump outlet 
(Fig. 2). Be sure that the pressure 
gauge is between the pump and 
the shut-off valve on the tool. 

2. Open the shut-off valve on the 
testing tool, and run the engine at 
idle speed. If the pump normally 
operates quietly, ignore the louder 
pump noise when the pressure 
testing tool is connected to the 
system. Allow at least two minutes 
for the fluid to warm up before 
starting the pressure tests. 

3. Turn the front wheels all the 
way to the right and then to the left, 
noting the fluid pressure reading on 
the gauge when each wheel is against 
its stop. 

Normal pressure is 750-900 psi. 
Do not hold a wheel against its 
stop for more than three to five 
seconds a t  a time because the fluid 
may overheat. 

4. If the fluid pressure, with a 
wheel against its stop, is less than 
750 psi turn the wheel off the stop. 
Slowly close the testing tool shut-off 
valve, and watch the gauge for an 

increase in pressure. Do not leave 
the valve closed for more than 
three to five seconds. 

5. If the fluid pressure, with the 
shut-off valve fully closed, still shows 
less than 750 psi, the pump is caus- 
ing the trouble. If the pressure in- 
creases to normal pressure range, the 

trouble is in either the control valve 
or power cylinder. 

6. After the fluid pressure test is 
complete, shut off the engine and re- 
move the pressure testing tool. Make 
the necessary repairs or replacements 
to eliminate the trouble in the 
system. 

PUMP OUTLEl PRESSURE LINE 

FIG.  2-Pressure Testing Tool Installed 

COMMON ADJUSTMENTS AND REPAIRS 

FRONT WHEEL 
ALIGNMENT CHECKS 

Do not attempt to check and ad- 
just front wheeI alignment with- 
out first making a preliminary in- 
spection of the front-end parts. 

Check all the factors of front 
wheel alignment except toe-out on 
turns before making any adjust- 
ments. Toe-out on turns should be 
checked only after caster, camber, 
and toe-in have been adjusted to 
specifications. 

EQUIPMENT INSTALLATION 
Equipment used for front wheel 

alignment inspection must be accu- 
rate. If portable equipment is being 
used, perform all inspection opera- 
tions on a level floor. 

1. Drive the car in a straight line 
far enough to establish the straight- 

ahead position of the front wheels, 
and then mark the steering wheel 
hub and the steering column collar 
(Fig. 3).  Do not adjust the steer- 
ing wheel spoke position at  this 
time. If the front wheels are turned 
at any time during the inspection, 
align the marks to bring the wheels 
back to the straight-ahead position. 

2. Install the wheel alignment 
equipment on the car. Whichever 
type of equipment is used, follow 
the installation and inspection in- 
structions provided by the equipment 
manufacturer. 

CASTER 

Check the caster angle at each 
front wheel. 

Caster is the forward or rearward 
tilt of the top of the wheel spindle. 
If the spindle tilts to the rear, caster 

is positive. If the spindle tilts to the 
front, caster is negative. The correct 
caster angle, or tilt, is ?ho c ?h ". 
The maximum difference between 

ALIGNMENT MARKS F1081-A 

FIG.  3-Straight Ahead 
Position Marks -Typical 
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both front wheel caster angles should 
not exceed ?ho. However, a differ- 
ence of not more than ?A0 is pre- 
ferred. 

CAMBER 

Check the camber angle at each 
front wheel. 

Camber is the amount the front 
wheels are tilted at the top. If a 
wheel tilts outward, camber is posi- 
tive. If a wheel tilts inward, camber 
is negative. The correct camber 
angle, or outward (positive) tilt, is 
+ 1 % " ' % ". The maximum differ- 
ence between both front wheel cam- 
ber angles should not exceed '/zO. 
However, a difference of not more 
than ?A is preferred. 

TOE-IN 

Check the toe-in 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. 
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. 

Correct toe-in, or inward pointing 
of both front wheels at the front, is 
?A -540 inch. 

Front Wheel Turning Angle 

Six-cylinder - The turning angle 
of an outside wheel should be 20°?4' 
with P/S and 19" with manual steer- 
ing when the inside wheel is turned 
20". 

ADJUSTING SHIMS F 1 0 8 2 - B  

FIG. 4-Caster and 
Camber Adiustments 

Eight-cylinder - The turning angle 
of an outside wheel should be 19" 
when the inside wheel is turned 20". 

After front wheel alignment fac- 
tors have been checked, make the 
necessary adjustments. Do not at- 
tempt to adjust the front wheel 
alignment by bending the suspen- 
sion or steering parts. 

CASTER A N D  CAMBER 
ADJUSTMENTS 

Caster and camber can be adjusted 
by removing or installing shims be- 
tween the inner shaft of the front 
suspension upper arm and the under- 
body (Fig. 4).  

Both caster and camber adjust- 
ments can be made at the same time 
by loosening the nuts on the two 
bolts that fasten the inner shaft to 
the underbody. After the required 
shims have been removed or in- 
stalled, torque the nuts to specifica- 
tion. Caster and camber adjusting 
shims are available in %-inch and 
'/s -inch thickness. 

The 1/32 inch shims should be 
placed against the fender housing 
sheet metal or between the inch 
shims. 

CASTER 

To adjust caster, remove or install 
shims at either the front bolt or the 
rear bolt (Fig. 4). 

The removal of shims at the front 
bolt or the installation of shims at 
the rear bolt will cause the upper 
ball joint to move forward. The re- 
moval of shims at the rear bolt or 
the installation of shims at the front 
bolt will cause the ball joint to move 
rearward. A %-inch change of shim 
thickness at either bolt will change 
the caster angle approximately ?h ". 
The difference between the shim 

TURN DOWNWARD TO 
INCREASE ROD LENGTH TURN UPWARD 

LEFT-HAND SLEEVE : 

FIG.  6-Spindle Connecting Rod Adju 

FIG.  5-Spindle 
Connecting Rod Sleeve 

stack thickness at the two bolts 
should not exceed ] / lo inch (Fig. 4).  

CAMBER 

To adjust camber, remove or in- 
stall equal shim thicknesses at both 
bolts (Fig. 4). 

The removal of equal shims at 
both bolts will move the upper ball 
joint inward. The installation of 
equal shims at both bolts will move 
the ball joint outward. A lAo-inch 
change of shim thickness at both 
bolts will change the camber angle 
%". The total shim stack thickness 
at each bolt should not exceed KO- 
inch (Fig. 4) .  

TOE-IN AND STEERING WHEEL 
ALIGNMENT ADJUSTMENTS 

Check the steering wheel spoke 
position when the front wheels are in 
the straight-ahead position. If the 
spokes are not in their normal posi- 
tion, they can be properly adjusted 
while toe-in is being adjusted. 

1. Loosen the two clamp bolts on 
each spindle connecting rod sleeve 
(Fig. 5). 

2. Adjust toe-in. If the steering 
wheel spokes are in their normal po- 
sition, lengthen or shorten both rods 

TURN TURN UPWARD TO 
DOWNWARD INCREASE ROD LENGTH 
TO DKREASE 
ROD LENGTH 

RIGHT-HAND SLEEVE F 1 0 3 7 - B  

lstment 
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equally to obtain correct toe-in (Fig. correct and the steering wheel spokes 
6 ) .  If the steering wheel spokes are are still not in their normal position, 
not in their normal position, make turn both connecting rod sleeves up- 
the necessary rod adjustments to ob- ward or downward the same number 
tain correct toe-in and steering wheel of turns to move the steering wheel 
spoke alignment (Fig. 7 ) .  spokes (Fig. 7 ) .  

3. Recheck toe-in and steering 4. When toe-in and steering wheel 
wheel spoke alignment. If toe-in is spoke alignment are both correct 

WHEN TOE-IN I S  CORRECT: TURN BOTH 
TURN BOTH CONNECTING CONNECTING ROD 
ROD SLEEVES UPWARD SLEEVES DOWNWARD 
TO ADJUST SPOKE 

WHEN TOE-IN IS 
NOT CORRECT: 
LENGTHEN LEFT ROD TO SHORTEN LEFT ROD TO 
INCREASE TOE-IN DECREASE TOE-IN 

SHORTEN RIGHT ROD TO LENGTHEN RIGHT ROD 
DECREASE TOE-IN TO INCREASE TOE-IN 

ADJUST BOTH RODS EQUALLY TO MAINTAIN NORMAL SPOKE POSITION F lO38-B  

FIG. 7-Toe In and Steering Wheel Spoke Alignment Adjustment 

CLEANING AND INSPECTION 

STEERING GEAR CLEANING 1. Check for specified air pressures 
A N D  INSPECTION in all four tires. 

Wash all parts in a cleaning sol- 
vent, dry with a lint-free cloth. The 
bearing should not be spun dry 
with compressed air. Inspect the 
shaft and worm for scoring, cracks 
or checks, and for straightness of the 
shaft. Check the splines and the 
threads on the sector shaft for wear 
and burrs. Inspect the gear teeth for 
scoring, pitting and other wear. In- 
spect the ball bearings for free move- 
ment, and the cups for wear or ir- 
regular surfaces. check the housing 
for cracks and the sector shaft 
needle bearing for free movement or 
other wear. 

FRONT E N D  GENERAL 
INSPECTION 

Do not check and adjust front 
wheel alignment without first mak- 
ing the following inspection for 
front-end maladjustment, damage, 
or wear. 

2. Raise the front of the car off 
the floor. Shake each front wheel 
grasping the upper and lower sur- 
faces of the tire to check the front 
suspension ball joints and mountings 
for looseness, wear, and damage. 
Check the brake backing plate 
mountings. Torque all loose nuts and 
bolts to specifications. Replace all 
worn parts as outlined in Part 3-2. 

3. Check the steering gear mount- 
ings and all steering linkage connec- 
tions for looseness. Torque all 
mountings to specifications. If any 
of the linkage is worn or bent, re- 
place the parts as outlined in Part 
3-3. 

4. Check the front wheel bearings. 
If any in-and-out free play is noticed, 
adjust the bearings tb specification 
(Part 3-6) .  Replace worn or dam- 
aged bearings as outlined in Part 3-4. 

5. Spin each front wheel with a 
wheel spinner, and check and bal- 
ance each wheel as required. 

torque the clamp bolts on both con- 
necting rod sleeves to specification. 
The sleeve position should not be 
changed when the clamp bolts are 
tightened. 

LUBRICANT CHECKING 
PROCEDURE 

1. Center the steering wheel. 

2. Remove the steering gear hous- 
ing filler plug. 

3. Remove the upper 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 right stop, lubricant should 
rise within the upper cover bolt 
hole; then slowly turn the steering 
wheel to the left 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 upper cover-to-hous- 
ing attaching bolt. 

6. Check the action of the shock 
absorbers. If the shock absorbers are 
not in good condition, the car may 
not settle in a normal, level position, 
and front wheel alignment may be 
affected, 

WHEEL INSPECTION 
Wheel hub nuts should be tight- 

ened to specification at the pre- 
delivery inspection. Loose wheel hub 
nuts may cause shimmy and vibra- 
tion. Elongated stud holes in the 
wheels may also result from loose 
hub nuts. 

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 af- 
fect the runout of the wheels. Wob- 
ble or shimmy caused by a damaged 
wheel will cause premature tire wear 
and eventually damage the wheel 
bearings. Inspect the wheel rims for 
dents that could permit air to leak 
from the tires. 
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DESCRIPTION AND 
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 underbody. 
The lower arm pivots on a bolt that 
is located in an underbody bracket 
(Fig. 1) .  

. A coil spring seats between the 
upper arm and the top of the spring 
housing. A double acting shock ab- 
sorber is bolted to the arm and the 
top of the spring housing. 

The swiveling action of the ball 
joints allows the wheel and spindle 
assemblies to move up and down 
with changes in road surface. The 
swiveling ball joints also permit the 
spindles and wheels to be turned to 
the left or right by the steering gear 
and linkage. 

The pivoting action of the suspen- 
sion arms provides an up and down 
movement for the spindles and 
wheels as required by bumps or de- 
pressions in the road surface. The 
coil springs, shock absorbers and 
stabilizer bar control the front sus- 
pension up and down movements. 
The struts, which are connected be- 
tween the suspension lower arms and 
the underbody prevent the suspen- 
sion arms from moving forward and 
backward. 

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 integ- 
ral with the axle housing, rest on 
two leaf type springs. The axle hous- 
ing is fastened to the springs by 
spring clips (U-bolts) , spring clip 
plates and nuts (Fig. 2) .  Each spring 
is suspended from the underbody 
side rail by a hanger at the front and 
a shackle at the rear. The upper end 
of each shock absorber is mounted 

F1085-C 

FIG. 2-Rear Suspension 
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to a bracket in the underbody. The The springs and shock absorbers quired by changes in the road sur- 
lower end is mounted to the spring provide for up and down movement face. They also cushion road shocks. 
pad at the axle housing. of the rear axle and wheels as re- 

IN-CAR ADJUSTMENTS AND REPAIRS 

F R O N T  S U S P E N S I O N  

UPPER BALL JOINT 
REPLACEMENT-ARM IN CAR 

1. Position a support between the 
upper arm and frame side rail as 
shown in Fig. 3, then raise the car 
and position safety stands. 

2. Remove the wheel and tire. 

3. Using a large chisel, cut off the 
three upper ball joint retaining rivets. 

4. Remove the cotter pin and nut 
from the upper ball joint stud. 

5. Position the ball joint remover 
tool as shown in Fig. 4. The tool 
should seat firmly against the ends 
of both studs, and not against the 
lower stud nut. It  may be necessary 
to remove the lower ball joint cotter 
pin if it prevents the tool from seat- 

FIG.  4-Locking Upper 
Ball Joint Stud in Spindle 

FIG.  3-Upper Arm Support 

ing on the lower stud. 

6. Turn the tool with a wrench 
until both studs are under tension, 
and then, with a hammer, tap the 
spindle near the upper stud to loosen 
the stud from the spindle. Do not 
loosen the stud with tool pressure 
alone. Remove the ball joint. 

7. Clean the end of the arm, and 
remove all burrs from the hole edges. 
Check for cracks in the metal at the 
holes, and replace the arm if it is 
cracked. 

8. Attach the new ball point to the 
upper arm. Use only the specified 
bolts, nuts, and washers. Do not 

ROLLED STEEL 

RADIUS BOllOM EDG 

rivet the new ball joint to the arm. 
Torque the nuts to specification. 

9. Position the ball joint stud in 
the spindle bore, and torque the re- 
taining nut to specification. Install a 
new cotter pin, tighten the nut if nec- 
essary to line up the cotter pin hole. 

10. Lubricate the ball joint, and 
install the wheel and tire. 

11. Remove the safety stands, and 
lower the car. 

12. Remove the support from be- 
tween the upper arm and frame. 

13. Check and, if necessary, ad- 
just caster, camber, and toe-in. 

REMOVAL AND INSTALLATION 

F R O N T  S U S P E N S I O N  upper arm and frame as shown in lower retaining nuts. 
FRONT SPRING Fig. 3. 4. Remove the shock absorber up- 
REPLACEMENT 2. Raise the ca t  and remove the per mounting bracket retaining bolts 

Removal wheel and tire as an assembly. and remove the bracket and shock 

1. Position a support between the 3. Remove the shock absorber absorber (Fig. 7). 
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is to the outboard side. 
5. Install the spring lower seat to 

FIG.  5-Removing Coil Spring 

5. Install a safety stand at the 
front end of the underbody. 

6. Install the tool shown (Fig. 5 )  
through the top of the spring hous- 
ing so that the tool lower studs fit 
into the shock absorber lower 
mounting holes, and secure the tool 
to the spring seat with two nuts. 

7. Fit the tool pilot into the spring 
upper seat, then compress the spring 
by tightening the nut on the threaded 
shaft of the tool. Tighten the nut un- 
til the spring is loose in its housing. 

8. Remove the spring lower seat 
attaching nuts, then lift the assembly 
to disengage the spring seat from the 
suspension arm. 

9. Guide the spring and tool down 
and out the forward end of the 
wheelhousing. 

Installation 

1. If the spring is to be replaced, 
measure the spring height com- 
pressed in the tool. Place the tool nut 
in a vise and rotate the assembly by 
hand until the spring is decom- 
pressed (Fig. 6).  

2. Transfer the tool to the new 
spring. Be sure that the pilot of the 
tool fits into the spring upper seat 
and that the spring coil is firmly 
seated in both grooves of the spring 
lower seat. 

3. Place the tool nut in a vise, and 
rotate the spring until the previously 
measured spring height is attained. 

4. Lift the spring and tool into 
place and position the assembly so 
that the spring seat groove contain- 
ing the lower end of the spring coil 

suspension arm retaiiing nuts. 
6. Loosen the spring removal tool 

nut until the spring is properly seat- 
ed, and then remove the tool (Fig. 
5)  

7. Install the shock absorber. 
8. Install the wheel and tire assem- 

bly, remove the safety stand, and 
lower the car. 

9. Remove the support from be- 
tween the upper arm and frame. 

UPPER ARM REPLACEMENT 

Removal 

1. Remove the front spring as out- 
lined under "Removal" in the fore- 
going procedure. 

2. Position a safety stand under 
the lower arm. 

3. 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. 

4. Position the ball joint remover 
tool, and install the tool shown in 
Fig. 4 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. 

5. Turn the tool with a wrench 
until the tool places the studs under 
tension, and then tap the spindle near 
the upper stud with a hammer to 
loosen the stud in the spitidle. 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. 

6. Remove the nut from the upper 
stud and lift the stud out of the 
spindle. 

7. Remove the upper arm inner 
shaft retaining nut's from the engine 
compartment, and remove the upper 
arm. Measure and note the total 
shim thickness at each inner shaft 
bolt. 

8. 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 in- 
stall but do  not tighten the nuts and 
lockwashers on t k  two inner shaft 
retaining bolts. The specified key- 
stone-type lockwashers must be 
used. 

FIG.  6-Spring Replacement 

2. Install the adjusting shims on 
both bolts between the inner shaft 
and the underbody. Install the same 
shim thicknesses that were re- 
moved from both bolts during dis- 
assembly. Torque the nuts to speci- 
fication. 

3. 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. 

4. Lubricate the upper ball joint. 
5. Position the support between 

the upper arm and frame and install 
the coil spring. Follow steps 4 
through 9 under "Installation" in the 
foregoing procedure. 

6. Check and, if necessary, ad- 
just caster, camber, and toe-in. 

LOWER ARM REPLACEMENT 

Removal 

1. Position the tool shown in Fig. 
3 under the upper arm for support. 

2. Raise the car, position safety 
stands, and remove the wheel and 
tire. 

3. Remove the stabilizer bar and 
link ,retaining nut, disconnect the bar 
from the link, and remove the link 
bolt. 

4. Remove the strut to lower arm 
retaining nuts and bolts, and remove 
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the steering arm stop. 
5. Remove the cotter pin from the 

nut on the lower ball joint stud, and 
loosen the nut one o r  two turns. Do 
not remove the nut from the stud 
at this time. 

6. Straighten the cotter pin on the 
upper ball joint stud nut. Position 
ball joint remover tool between the 
upper and lower ball joint studs in 
the reverse position from that shown 
in Fig. 4. The tool should seat 
firmly against the ends of both 
studs and not against the stud 
nuts. 

7. Turn the tool with a wrench 
until the tool places the studs under 
tension, and tap the spindle near the 
lower stud with a hammer to loosen 
the stud 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. 

8. Remove the nut from the lower 
ball joint stud, and lower the arm. 

9. Remove the lower arm to 
underbody pivot bolt, nut and 
washer. Remove the lower arm. 

Installation 

1. Position the lower arm to the 
underbody and install the pivot bolt, 
washer, and nut. Torque to specifi- 
cation. 

2. Install the stabilizer link bolt, 
washers, bushings and spacer. Con- 
nect the stabilizer bar to the link. In- 
stall the retaining nut and torque to 
specification (Fig. 1 ) .  

3. Using a floor jack, raise the 
lower suspension arm, and guide the 
lower ball joint stud into the spindle. 
Install the stud nut and torque to 
specification. 

4. Position the strut and steering 
arm stop to the lower control arm. 
Fhe'stop goes between the arm and 
s t r ~ t .  Install the retaining bolts and 
r d  
nuts.and torque to specification. 

15:*xhs ,distance from the back 
face of the strut rear insulator wash- 
er to  the center of the strut-to-lower 
arm front retaining bolt should be 
16%; inches (Fig. 1 ) .  Check and, if 
necessary, correct by turning the 
strut adjusting nuts. 

6. Install the lower ball joint re- 
taining nut cotter pin, and bend the 
upper ball joint retaining nut cotter 
pin. 

7. Lubricate the lower ball joint. 
Do not lubricate the lower arm 
bushings. 

8. Install the wheel and tire, re- 

move the safety stands, and lower the 
car. Remove the tool supporting the 
upper arm. 

9. Check and, if necessary, ad- 
just caster, camber, and toe-in. 

FRONT WHEEL SPINDLE 
REPLACEMENT 

Removal 

1. Position a support between the 
upper arm and frame as shown in 
Fig. 3 ,  then raise the car and position 
safety stands. 

2. Remove the hub cap o r  wheel 
cover, and back off the brake shoe 
adjusting screw. 

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 carrier plate 
from the spindle. Suppor t  the plate 
to prevent damage to the brake hose. 

6. Disconnect the spindle connect- 
ing rod end from the spindle arm 
using Tool OTC-462. 

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 (Fig. 4 ) .  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 
tension, and, with a hammer, tap t h e  
spindle near the studs to  loosen them 
i n  the spindle. Do not loosen the 
studs in the spindle with tool pres- 
sure alone. 

10. Remove the stud nuts and the 
spindle from both studs, using a floor 
jack under the lower suspension arm. 

Installation 
1. Position the spindle on the 

lower ball joint stud and install the 
stud nut. 

2. Using a floor jack raise the 
lower supension arm, and guide the 
upper ball joint stud into the spindle. 
Install the stud nut. 

3. Torque the upper stud nut 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. 

FIG. 7-Removing Front 
Shock Absorbers 

4. Connect the spindle connect- 
ing rod end to the spindle arm. 

5. Install the brake carrier plate 
on the spindle, and torque the bolts 
to  specification. 

6. lnstall the wheel and drum, 
adjust the wheel bearing (Part 3-5) 
and adjust the brakes (Group 2) .  

7. Remove the safety stands, and 
lower the car. 

8. Remove the support from be- 
tween the upper arm and frame. 

9. Check and, if necessary ad- 
just caster, camber, and toe-in. 

SHOCK ABSORBERS 
Passenger cars and station wagons 

are equipped with hydraulic shock 
absorbers of the direct-acting type 
and are nonadjustable and nonrefill- 
able, and cannot be repaired. 

Before replacing a shock absorber, 
check the action of the shock ab- 
sorbers by grasping the bumper and 
jouncing the car up and down. If the 
shock absorbers are in good condi- 
tion the car will immediately settle 
to a normal position after the bump- 
er is released. 

Testing 

T o  check a shock absorber re- 
moved from a car proceed as fol- 
lows: 

1. Hold the shock absorber in the 
vertical position with the piston 
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(lower end) up, and pull out the pis- 
ton rod until the shock is extended 
to its full length. 

2. With the shock absorber held 
in the same position, push in the 
piston rod until the shock is com- 
pressed to its shortest length. 

3. Repeat steps 1 and 2 several 
times until all the air is expelled. 

4. Clamp the lower end (small di- 
ameter) in a vise in a vertical posi- 
tion. 

5. Extend the shock to its full 
length and then compress it to its 
shortest length. There should be a 
constant drag during the complete 
cycle. Any sudden loss of drag indi- 
cates air in the system or faulty in- 
ternal valve operation. Replace de- 
fective shock absorbers. 

Front Shock Absorber Removal 
1. Raise the front end of the car 

and place supports under both sus- 
pension lower arms. Be sure that 
the lower end of the shock ab- 
sorber remains accessible for serv- 
icing. 

2. Disconnect the shock absorber 
lower retaining nuts from the spring 
lower seat. 

3. Remove the shock absorber up- 
per mounting bracket retaining nuts. 
Lift the bracket and shock absorber 
from the car (Fig. 7) .  

4. Remove the shock absorber 
from the mounting bracket. 

5. Remove the bushing and wash- 
ers from the shock absorber stud. 

Front Shock Absorber 
Installation 

1. Assemble the bushings to the 
shock absorber lower attaching studs. 

2. Install the washer and upper 
bushing to the shock absorber. Install 
the upper mounting bracket, bush- 
ing, washer and retaining nut to  the 
shock absorber. 

3. Extend the shock absorber and 
install to  the spring lower seat. In- 
stall the lower bushings, washers, 
and torque the nuts to  specification. 

4. Install the upper mounting 
bracket to the body. Torque the re- 
taining nuts to specification. 

5. Torque the shock absorber to  
mounting bracket nut to  specifica- 
tion. 

STABILIZER REPLACEMENT 

Removal 
1. Raise the car high enough to 

provide working space, and place 
supports under both front wheels. 

- - 

2. Disconnect the stabilizer from 

each link. Disconnect both stabilizer 
retaining brackets, and remove the 
stabilizer. 

Installation 
1. Coat the necessary parts of the 

stabilizer with RUGLYDE o r  a com- 
parable lubricant, and slide new in- 
sulators onto the stabilizer. 

2. Connect the stabilizer retaining 
brackets, and connect the stabilizer 
to both links. Torque the bracket re- 
taining screws and the link bolt nut 
to specification. 

3. Remove the supports and lower 
the car. 

LOWER ARM STRUT AND/OR 
BUSHING REPLACEMENT 

Removal 

1. Position the tool shown in Fig. 
3 under the upper arm for support. 

2. Raise the car, position safety 
stands, and remove the wheel and 
tire. 

3. Remove the strut - t o  - bracket 
forward retaining nut, washer and 
insulator bushing. 

4. Remove the two strut-to-lower 
arm retaining nuts and bolts, remove 
the steering arm stop, then lift the 
strut with rear insulator bushing, 
washer from the car (Fig. 1 ) .  

Installation 

1. Install the rear nut, washer, 
and insulator bushing to the strut. 

2. Position the strut into the 
mounting bracket and to the lower 
suspension arm. Position the steering 
arm stop between the strut and the 
arm, install the strut-to-arm retain- 
ing bolts and nuts, and torque to 
specification. 

3. Install the outer insulator bush- 
ing, washer, and nut to the forward 
end of the strut, and torque the strut 
rod nuts to  specification. 

4. Install the wheel and tire, re- 
move the safety stands and lower the 
car. Remove the tool supporting the 
upper arm. 

REAR S U S P E N S I O N  

REAR SPRING REPLACEMENT 

Removal 
1. Raise the car o n  a hoist and 

place supports beneath the under- 
body and under the axle. 

2. Disconnect the lower end of the 
shock absorber from the spring clip 
plate, and push the shock out of the 
way. 

3. Remove the spring clip plate 

nuts from the U-bolts, then remove 
the plate (Fig. 11) .  

4. Remove the two retaining nuts, 
the rear shackle bar, and the two 
shackle inner bushings. 

5. Remove the rear shackle assem- 
bly and the two outer bushings. 

6. Remove the front hanger bolt, 
washer, and inner rubber bushing 
from the eye at  the forward end of 
the spring, then lift out the spring 
assembly. Remove the outer bushing 
from the eye of spring. 

Installation 

1. Install the outer bushing in the 
eye at the forward end of the spring. 
The forward end is the shorter end 
of the spring between the center 
tie bolt and the spring eye. Install 
the two outer bushings in the rear 
shackle assembly. 

2. Position the spring under the 
rear axle and insert the shackle as- 
sembly into the rear hanger bracket 
and the rear eye of the spring. 

3. Install the shackle inner bush- 
ings, the shackle plate, and the lock- 
nuts. Tighten the locknuts finger 
tight. 

4. Position the spring forward eye 
to the front hanger, and insert the 
front hanger stud through the eye 
and hanger. Tighten the stud finger 
tight. 

5. Torque the rear shackle lock- 
nuts to specification. 

6. Lower the rear axle until it rests 
on the spring. Position the spring clip 

SHOCK ABSORBER ACCESS 
r -  im 

COVER 

LUGGAGE COMPARTMENT 
FLOOR PANEL F1086-A 

FIG. 8-Rear Shock 
Absorber Access Cover 
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plate o n  the clips (U-bolts). Install 
the U-bolt -nuts and torque to speci- 
fication. 

7. Connect the lower end of the 
shock absorber to the spring clip 
plate. 

8. Place safety stands under the 
rear axle, lower the car until the 
spring is in the approximate curb 
load position, and then torque the 
front hanger stud locknut to  specifi- 
cation. 

9. Remove the safety stands and 
lower the car. 

REAR SHOCK ABSORBER 
REMOVAL 

1. Disconnect the shock absorber 
from the spring clip plate (Fig. 10) .  

2. On the passenger car, remove 
the shock absorber access cover 
from the luggage compartment (Fig. 
8 ) .  

On the Ranchero, remove the re- 
taining screws, and lift the forward 
half of the floor panel from the 
body; then remove the access cover 
from the opening in the floor pan 
over the shock absorber. 

On station wagons, remove the ac- 
cess cover from the opening in the 
seat riser over the shock absorber. 

3. Remove the shock absorber up- 
per retaining nut. 

4. Compress the shock absorber 
and remove it from the car. Remove 
the bushings and washers from the 
shock absorber studs. 

on the shock absorber studs. 
2. Connect the upper stud to the 

bracket, and install the bushing, 
washer, and nut on the stud. Torque 
the nut to  specification, and install 
the cover (on  a station wagon or  
car) .  

On the Ranchero, after installing 
the access cover in the floor pan, in- 
stall the forward half of the floor 
panel. 

3. Connect the lower stud to the 
spring clip plate, and install the bush- 
ing, washer, and nut on the stud. Be 
s u r e  t h e  spr ing  clip pIate is  f r e e  of 
burrs .  Tighten the nut to  specifica- 
tion. 

REAR SUSPENSION 
ALIGNMENT CHECK 

Suspected misalignment o r  "dog 
tracking of front and rear wheel 
treads should be checked. Drive the 
car straight ahead on a section of 
pavement, part of which is wet, and 
s top-about  ten feet beyond the wet 
area. If alignment is correct, the rear 
tire imprints will appear an equal 
distance slightly outside the front 
tire tracks (Fig. 9) .  It  is permissible 
to have a variation of 34 inch width 
in the tire imprints. 

TIE BOLT OFF-CENTER 

Misalignment may result from a 
rear spring tie bolt head which is 
not centered in the locating hole of 
the spring mounting pad on the axle 
housing (Fig. 10) .  T o  determine 
whether o r  not this bolt is off-center, 
measure the distance A (Fig. 11). 

Dimension A should be the same, 

REAR SHOCK ABSORBER 
INSTALLATION 

1. Place the bushings and washers 

FIG.  9-Suspension 
Alignment Check 

within l/8 inch, on both sides of the 
car. 

T o  center the tie bolt in the axle 
pad seat o r  lower spring clip plate 
take the following steps: 

1. Loosen the four spring clip nuts. 
2. With a jack, push or  pull the 

housing into position. 
3. While there is jack pressure, 

move the spring clip into line with 
the new position of the housing. 

4. Torque the spring clip nuts to  
specifications. 

5. Recheck the distance between 
front and rear tire imprints, and ad- 
just further if necessary. 

FIG.  1 1 -Rear Spring 
Hanger Alignment Check 

F IG.  10-Rear Spring and Spring Clips-Typical 
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DESCRIPTION 

SECTOR GEAR SECTOR  SHAFT^ ,, . 
STEERING SHAFT BEARING 

ADJUSTER LOCK NUT 

7 UPPER STEERING 
SHAFT BEARING 

TURN BALL RETURN 
GUIDE CLAMP 

ic*? 
SECTOR SHAFT BEARING 

\/ G1026-A 

FIG. I -Recirculating Ball Type Steering Gear 

IN-CAR ADJUSTMENTS AND REPAIRS 

STEERING W O R M  A N D  SECTOR 
GEAR ADJUSTMENTS 

' The'ball nut assembly and the sec- 
tor gear must be adjusted properly 
to maintain minimum steering shaft 
end play (a  factor of preload ad- 
justment) and minimum backlash 
between sector gear and ball nut. 
There are only two possible adjust- 

ments 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 sector shaft. 

2. Remove the steering wheel, 
spring and the centering cone from 
the shaft and note the relation of the 
shaft to the bearing. 

The steering gear (Fig. I )  is of 
the worm and recirculating ball type. 
The sector shaft rotates in needle 
bearings that are pressed into the 
gear housing. 

The worm bearing preload is con- 
trolled by the large bearing adjuster 
which is threaded into the housing. 
The sector shaft mesh load is con- 
trolled by an adjusting screw located 
in the housing cover. 

A steering gear identification tag 
is provided under one of the cover 
attaching bolts (Fig. 2) .  

STEERING GEAR SERVICE IDENTIFICATION 

SERIAL NUMBER OR DATE CODE G1218-A 

FIG. 2-Steering Gear 
Identification Tag 

3. If the shaft is not centered, 
attach a spring scale to it. 

4. Center the shaft by pulling on 
the scale and note the reading. 

5. If more than 20 Ibs. pull is re- 
quired to center the shaft, the steer- 
ing column should be aligned as de- 
tailed in steering gear installation, be- 
fore adjusting the preload and mesh 
load. 
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ADJUSTER LOCK NUT FILLER PLUG 

SECTOR SHAFT 
ADJUSTING SCREW GI071 -A 

F I G .  3-Steering Gear 
Adjustments 

6. Loosen the nut which locks the 
sector adjusting screw (Fig. 3 ) ,  and 
turn the adjusting screw counter- 
clockwise. 

7. Measure the worm bearing pre- 
load by attaching an inch-pound 
torque wrench to the steering wheel 
nut (Fig. 4 ) .  With the steering 
wheel off center, read the pull re- 
quired to rotate the input shaft ap- 
proximately 1% turns either side of 
center. If the torque or  preload is 
not within specification (Part 3-6), 
adjust as explained in the next step. 

8. Loosen the steering shaft bear- 
ing adjuster lock nut, and tighten or 
back off the bearing adjuster (Fig. 
3 )  to  bring the preload within the 
specified limits. 

9. Tighten the steering shaft bear- 
ing adjuster lock nut, and recheck 
the preload. 

10. Turn the steering wheel slowly 
to either stop. T u r n  gently against  
t h e  stop t o  avoid possible damage  
to t h e  ball r e t u r n  guides. Then ro- 
tate the wheel 2% turns to  center 
the ball nut. 

TORQUE WRENCH 
(In.-Lb.1 

F I G .  $-Checking Preload 

11. Turn the sector adjusting 
screw clockwise until the specified 
pull (Part 3-6) is necessary to rotate 
the worm past its center high spot 
(Fig. 4 ) .  No perceptible backlash 
is permissible a t  30" on  ei ther  s ide  
of center. 

12. While holding the sector ad- 
justing screw, tighten the locknut to 
specification and recheck the back- 
lash adjustment. 

13. Connect the Pitman arm to 
the sector shaft. 

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 for- 
ward. If the spokes are not in their 
normal position, they can be ad- 
justed without disturbing the toe-in 
adjustment (Part  3-1). 

STEERING WHEEL 
REPLACEMENT 

1. Remove the horn ring (or  but- 
ton) assembly and related parts. 

2. Remove the steering wheel at- 
taching nut and remove the steering 
wheel from the shaft, using the tool 
shown in (Fig. 5 ) .  

3. With the front wheels straight 
forward, position the steering wheel 
on the steering shaft with the spokes 
properly centered and the splines on 
both parts properly aligned. 

4. Install the steering wheel nut on  
the shaft. Torque the nut to specifi- 
cation, and stake it in place. 

5. Install the horn ring (or  but- 
ton) assembly and the related parts. 

STEERING COLUMN SHIFT 
TUBE REPLACEMENT 

REMOVAL 
1. Remove the steering wheel, 

spring and centering sleeve. 
2. Remove the turn indicator 

lever. Place the gear shift selector 
lever in the neutral position and re- 
move the lever. 

3. Loosen the flange retaining nuts 
until pressure on the nuts (toward 
the column center) will disengage 
the bolt heads. Lift the flange from 
the column and drape the flange and 
the signal wires over the top of the 
column. 

4. Remove the gear shift lever 
socket from the steering column 
tube. 

5. Remove the shift tube. 

F I G .  5-Removing 
Steering Wheel -Typical 

INSTALLATION 

1. After applying Lubriplate to the 
lower area of the shift tube, position 
the shift tube in the steering column 
tube. The shift tube is seated when 
spring pressure can be felt. 

2. Install the gear shift lever sock- 
et, being careful not to, damage the 
wiring insulation as the socket is 
positioned. 

3. Install the flange and tighten the 
retaining nuts. 

4. Install the turn signal lever and 
the selector lever. 

5. Install the centering sleeve. 
spring and steering wheel. 

STEERING COLUMN UPPER 
BEARING REPLACEMENT 

1. Disconnect the horn wire and 
the turn indicator wires at the con- 
nectors. Remove the horn ring (or  
button) and the spring. 

2. Remove the steering wheel at- 
taching nut. Remove the steering 
wheel (Fig. 5 )  with a puller. Lift 
the spring and the centering sleeve 
from the shaft. 

3. Remove the turn indicator lever. 
Remove the upper bearing retainer 
screws and move the turn signal 
switch to one side. 

4. Remove the steering column 
upper bearing from the flange. 

5. After applying Lubriplate, in- 
stall the new upper bearing. 

6. Position the upper bearing re- 
tainer and the signal switch and 
install the three retainer screws. 

7. .Install the turn indicator lever 
and position the centering sleeve and 
the spring. After applying Lubriplate 
to the horn switch brush plate, in- 
stall the steering wheel. 

8. Connect the turn indicator and 
horn wires and test their operation. 
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REMOVAL AND INSTALLATION 

Tool-3590-FC STEERING GEAR HOUSING 
careful not to soil or tear the to, column upper bearing clearance. 
front seat fabric. If the shaft does not touch the bear- 

b. On a car equipped with an ing, no further re-adjustment is re- 
8-cyJinder engine, discon- quired. J f  the shaft is touching the 
nect the wires from the column upper bearing, it will be 
spark plugs on the left side necessary to check the pull required 
of the engine and place them to center the shaft in the column, 
to one side. using a fish scale. Where pull ex- 

11. Remove the master cylinder at- ceeds 20 Ibs. at either plane to center 
taching bolts and remove the lower the shaft in the column, the follow- 
brake line to dash panel attaching ing correction must be made: 
clip. Move the master cylinder up- Vertical movement of the steering 
ward toward the cross-brace taking shaft can be accomplished by loos- 
care not to kink the brake tubes. ening the steering gear mounting 

12. Remove the No. 7 cylinder bolts and pivoting the gear up and 
PITMAN ARM rear exhaust upper manifold attach- down. 

FIG. 6-Removing 
G1073-C ing bolt. Horizontal movement of the steer- 

13. Lift the steering gear and shaft ing shaft can be accomplished by 
Pitman Arm assembly from the engine com~ar t -  loosening the steering column to in- 

STEERING GEAR REMOVAL 
A N D  INSTALLATION 

ment b; raising the -gear up - and strument panel retaining bracket and 
forward past the engine and spring moving the column to the left or 
taking care not to soil or tear the right. - 

REMOVAL front-seat fabric. Should additional horizontal move- 
1. Raise the front of the car onto 

safety stands. Remove the Pitman 
arm from the sector shaft (Fig. 6) .  

2. Remove the steering gear at- 
taching bolts and disconnect the 
transmission shift rod(s) at the gear 
shift lever(s) . 

3. Pull the rubber seal up on the 
steering column, fold the floor mat 
aside, and move the dash panel insu- 
lation out of the way. 

4. Remove the retaining screws 
from the steering column weather 
seal on the dash panel. Remove the 
steering column cover plates and 
gasket. 

5. Disconnect the horn and turn 
indicator wires under the instrument 
panel. Also on a car with an auto- 
matic transmission, disconnect the 
neutral switch wires. 

6. Remove the horn ring (or but- 
ton). Remove the steering wheel re- 
taining nut and the steering wheel 
(Fig. 5). 

7. Remove the upper bearing cen- 
tering sleeve and spring. 

8. Remove the steering column 
clamp to instrument panel bolts and 
remove the clamp (upper and lower 
halves) and the insulator. 

9. Slide the steering column tube 
assembly from the steering gear shaft, 
guiding the shift lever(s) up through 
rubber seal at the dash panel. 

10. Remove the steering gear. 
a.On a car equipped with a 

6-cylinder engine, lift the 
steering gear out through the 
engine compartment being 

INSTALLATION 

1. Install the steering gear. 
a. On a car equipped with a 6- 

cylinder engine, guide the 
shaft through the dash panel 
being careful not to soil or 
tear the front seat fabric. In- 
stall but, do not tighten the 
steering gear attaching bolts. 

b. On a car equipped with an 8- 
cylinder engine, guide the 
shaft through the dash panel 
being careful not to soil or 
tear the front seat fabric. In- 
stall, but do not tighten the 
steering gear attaching bolts. 

Position the master cylinder and 
install and torque the bolts to speci- 
fication. Position the brake tube 
lower and install the attaching clip. 

Connect the left bank of spark 
plug wires. Install the manifold at- 
taching bolt that was previously re- 
moved. 

2. Slide the steering column tube 
assembly over the steering shaft, 
guiding the shifting arms through 
the rubber seal at the dash panel. 

3. Position the steering column as- 
sembly and retaining clamp and in- 
sulator, and loosely install the 
attaching bolts and nuts. 

4. Tighten the steering gear to 
side rail mounting bolts and column 
to instrument panel retaining bracket. 

5. After tightening the steering 
gear to side rail mounting bolts and 
column to instrument pinel retain- 
ing bracket, check the steering shaft 

ment be required to align the steer- 
ing shaft, it will be necessary to 
insert shim(s) of ', proper thickness 
between the steering gear assembly 
and the vehicle side rail. Front end 
alignment shims can be used for this 
purpose. After the steering shaft is 
centered, torque all bolts to specifi- 
cation. 

6. Position the upper bearing cen- 
tering sleeve and spring. After ap- 
plying Lubriplate to the upper sur- 
face of the steering shaft upper 
bearing and the horn switch brush 
plate, position the steering wheel. 
Jnstall and stake the retaining nut. 
Install the turn indicator lever. 

7. Install the horn ring (or but- 
ton) and spring, and steering wheel 
to the center point. 

8. Position the sector shaft arm, 
and torque the attaching nut to spe- 
cification. 

9. Lower the car from the safety 
stands. Connect the horn, turn in- 
dicator wires, and (on a car with 
an automatic transmission) the neu- 
tral switch wires. 

10. Connect the transmission shift 
rod(s). Position the steering column 
cover plates and gasket on the dash 
panel and install the retaining screws. 

11. Position the dash insu- 
lation just above the steering col- 
umn. Position the floor mat and push 
the rubber seal down to the floor 
mat. 

12. Jf necessary, correct adjust- 
ment of the shift lever(s) and the 
neutral switch. 
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MAJOR REPAIR OPERATIONS 

STEERING GEAR 

FIG. 7-lnstallivg Inner 
Arm and Bushing 

UPPER A R M  OVERHAUL- 
A R M  REMOVED 

BUSHING AND INNER 
SHAFT REPLACEMENT 

Always replace both upper arm 
bushings if either bushing is worn 
or damaged. Install only new bush- 
ings when replacing the inner 
shaft. 

1. Unscrew the bushings from the 
inner shaft and suspension arm, then 
remove the shaft from the arm. 

2. Position the shaft in the arm. 
Lubriplate and install the new bush- 
ings on the shaft and the arm. Turn 
the bushings so that the shaft is 
exactly centered in the arm. The 
shaft will be properly centered when 
located at the dimension shown 
in Fig. 7. Position the bushings 
carefully to avoid damaging the 
O-rings inside the bushings. 

3. Torque the bushings to specifi- 
cation. 

UPPER BALL JOINT 
REPLACEMENT 

The upper ball joints can be re- 
placed with the upper arm in the car. 
If replacement is required refer to 
Section 3 "In-Car Adjustment and 
Repairs". 

FIG.  8-Removing Lower 
Bearing Cup from Housing 

DISASSEMBLY 

1. Rotate the steering shaft approx- 
imately 2% turns from either stop. 

2. After removing the sector ad- 
justing screw locknut and the hous- 
ing cover bolts, 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 ad- 
juster nut, and remove the adjuster 
assembly and the steering shaft up- 
per bearing and cup. 

4. Carefully pull the steering shaft 
and ball nut from the housing. 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. 

5. Remove the lower bearing and 
cup from the housing. It may be nec- 
essary to tap the housing on a block 
of wood (Fig. 8) to loosen it from 
the housing. 

6. Remove the ball return guide 
clamp and the ball return guides 
from the ball nut. Keep the ball nut 
clampside up until ready to re- 
move the balls. 

7. Turn the ball nut over, and 
rotate the worm shaft from side to 
side until all 62 balls have dropped 
out of the nut into a clean pan. With 
the balls removed, the ball nut will 
slide off the worm. 

Press both sector shaft bearings 
out of the housing (Fig. 9).  Remove 
the seal and the bearings only if 
there is an indication of wear or 
damage, or bearing mislocation. 
Do not install a new bearing in a 
housing in which the bearing has 
turned or found to be mislocated. 
A new housing must be used. 

STEERING GEAR 

ASSEMBLY 

1. If the sector shaft bearings have 
been removed, press new bearings 
into the housing (Fig. 10). 

2. Position a bearing cup in the 
adjuster. 

3. If the sector shaft oil seal has 
been removed, instal! a new oil seal. 

4. Swab the inside diameter of the 
ball nut and the outside diameter of 
the worm with gear lubricant ESW- 

FIG.  9-Removing Sector 
Shah Bearing 

M-1687-A prior to assembly. Lay 
the steering shaft on a bench as 
shown in Fig. 11. After positioning 
the shaft, turn the ball nut to place 
the guide holes in the up position. 
Align the grooves in the worm and 
in the ball nut by sighting through 
the ball guide holes. 

5. Count 3 1  balls, and drop as 
many of them as possible into one of 
the guide holes, slowly turning the 
worm away from the holes, until that 
circuit is full or until rotation is 

FIG. 1 0-Installing Sector 
Shaft Bearing 
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stopped by the end of the worm. If 
the balls are stopped by the end of 
the worm, hold in those already posi- 
tioned, and turn the worm in the 
opposite direction. The filling of the 
circuit can then be continued until 
most of the balls are in place. 

6. Lay one half of the ball return 
guide on the bench, and place the 
remainder of the 31 balls in it. Posi- 
tion the second half of the guide and, 
holding the two halves together, plug 
each open end with gear lubricant 
so the balls will stay in the guide 
when it is installed. 

7. Push the guide into the guide 
holes of the ball nut, tapping lightly 
with the wooden handle of a screw 
driver if necessary. 

8. Assemble the second ball return 
circuit in the same way as the first. 

9. Install the ball return guide 
clamp and screws. Check the ball 
nut to see that it rotates freely. 
Torque the screw to specification. 

10. Coat the threads of the steering 
shaft bearing adjuster, the housing 
cover bolts, a n d  the sector adjust- 
ing screw with a suitable oil-re- 
sistant sealing compound. Do not 
apply sealer to female threads, and 
especially avoid getting any sealer 
on the steering shaft bearings. 

11. Coat the worm bearings, sector 
shaft bearing and gear teeth with 

STEERING LINKAGE 
The manual steering linkage (Fig. 

12) consists of the Pitman arm, the 
steering arm-to-idler arm rod, the 
steering idler arm, and the spindle 
connecting rods (tie rods). Do not 
attempt to straighten bent link- 
age; use new parts. 

SPINDLE CONNECTING R O D  
END REPLACEMENT 

The spindle connecting rod ends, 
which are threaded into the outer 
ends of the rod sleeves, have non- 
adjustable, spring-loaded ball studs. 
A rod end should be replaced when 
excessive looseness at the ball stud 
is noticed. 

1. Remove the cotter pin and nut 
from the worn rod end ball stud 
(Fig. 12). 

2. Disconnect the end from the 
spindle, connecting arm, Pitman arm, 
or idler arm as shown in Fig. 14. 

3. Loosen the connecting rod 
sleeve clamp bolts, and count the 
number of turns needed to remove 
the rod end from the sleeve. Discard 

gear lubricant ESW-M 1687-A. 
12. Clamp the housing in a vise, 

with the sector shaft axis horizontal, 
and position the steering shaft lower 
bearing cup and the bearing in place. 

13. Position the steering shaft and 
ball nut assembly in the housing. 

14. Position the steering shaft up- 
per bearing on the top of the worm, 
and install the steering shaft bearing 
adjuster and cup. Install the lock nut 
with the flat side against the bearing 
adjuster and the letter "S" outward. 
Leave the nut loose. 

15. After installing the steering 
wheel nut on the steering shaft, ad- 
just the worm bearing preload, using 
an inch-pound torque wrench to 
check for specified preload. 

16. Position the sector adjusting 
screw and the adjuster shim, and 
check the end clearance which 
should not exceed 0.002 inch be- 
tween the screw head and the end of 
the sector shaft. If clearance is great- 
er than 0.002 inch, replace the shim. 

17. Thread the sector shaft ad- 
justing screw into the housing cover. 

18. Install a new gasket on the 
housing cover. 

19. 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 nut will tip 

REPAIR 
all rod end parts that were removed 
from the sleeve. All new parts 
should be used when a spindle con- 
necting rod end is replaced. 

4. Thread a new rod end into the 
sleeve, but 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 part 
from which the old one was re- 
moved, and 'install the stud nut. 
Torque the nut to specification and 
install the cotter pin. 

6. Check and, if necessary, ad- 
just toe-in (Part 3-1). After toe-in 
is checked and adjusted, torque the 
old sleeve clamp bolts to specifica- 
tion. Add four pounds torque if 
new bolts are used. 

SPINDLE SLEEVE REPLACEMENT 

A spindle sleeve should be re- 
placed if it becomes worn or dam- 
aged (Fig. 12).  Do not attempt to 
straighten the sleeve if threaded 
portion is damaged. 

BALL NUT 
A 

TAPER FACING DOWN G1227-A 

FIG. 1 I-Positioning 
Ball Nut-Typical 

toward the housing cover opening. 
20. Apply enough gear lubricant 

ESW-M1687-A to fill the pocket in 
the housing between the sector shaft 
bearings 30% full. 

21. Push the housing cover with 
the sector shaft into place. 

22. Turn the cover to one side 
and fill the housing with % Ib. of 
gear lubricant ESW-M1687-A. 

23. Install but do not tighten 
the housing cover attaching bolts. 
Do not tighten the cover bolts un- 
til it is certain that there is some 
lash between the ball nut and the 
sector gear teeth. 

24. After loosely installing the sec- 
tor shaft adjusting screw lock nut, 
adjust the sector shaft mesh to the 
specified mesh load, then tighten the 
adjusting screw lock nut. Remove 
the steering wheel nut. 

1. Remove the spindle connecting 
rod ends as described in the previ- 
ous sub-section. 

2. Screw the spindle rod ends 
into the new sleeve the same num- 
ber of turns as the ends that were 
removed. Do not tighten the clamp 
bolts at this time. 

3. After installing the seal on 
the rod ends, position the sleeve 
assembly on the Pitman arm (or the 
idler arm) and the spindle arm. Install 
the attaching nut, torque it to speci- 
fication, and install the cotter pin. 

5. Check and, if necessary, ad- 
just toe-in (Part 3-1). After toe-in is 
checked and adjusted, torque the 
sleeve clamp bolts to specification. 

STEERING ARM-TO-IDLER A R M  
ROD REPLACEMENT 

The rod connecting the Pitman 
arm and the idler arm is non-adjust- 
able and has non-adjustable ball 
studs on all 6-cylinder car steering 
linkage. On the 8-cylinder car link- 
age, the rod connecting the Pitman 
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FIG.  12-Typical Steering Linkage 8 Cylinder Shown 

arm and the idler arm is provided 
with tapered holes to accommodate 
the ball studs (Fig. 12). The rod 
should be replaced when damaged 
(all) or when worn at the ball studs 
(6 cylinder only). 

1. Remove the cotter pins and 
nuts from the ball studs at the sec- 
tor shaft arm and the idler arm, and 
remove the steering arm-to-idler arm 
rod (Fig. 13). 

2. After installing new seals on 
the ball studs, position the new steer- 
ing arm-to-idler arm rod on the idler 
arm and the steering arm. 

3. Install the ball stud retaining 
nuts and torque to specification. 

4. Install cotter pins, lubricate 
the power steering ball stud socket 
if necessary. 

5. Check and, if necessary, ad- 

FIG. 1 3-Disconnectina 

just toe-in (Part 3-1). 

STEERING IDLER ARM 
BUSHING REPLACEMENT 

6-CYLINDER CARS 

The idler arm used to service the 
Comet models includes the bushing, 
therefore it is only necessary to re- 
place the complete arm when worn. 
Use the following procedure to re- 
place the Falcon idler arm bushing: 

To replace the bushing, use the 
tool shown in Fig. 14. After replac- 
ing the bushing and connecting the 
linkage, check and, if necessary, ad- 
just the toe-in. 

It will be necessary to replace the 

idler arm if the bushing or ball joint 
is worn or damaged. 

To replace the idler arm, remove 
the cotter pin and nut that secures 
the steering arm-to-idler arm rod. 
Disconnect the rod from the idler 
arm as shown in Fig. 13. Remove 
the cotter pin, nut and the washer 
that secures the idler arm to the idler 
arm bracket. Remove the idler arm 
from the bracket. 

Position the new idler arm on the 
idler arm bracket and secure it with 
a washer and slotted nut. Secure the 
rod to the idler arm with a slotted 
nut. Torque the slotted nuts to speci- 
fications and install the cotter pins. 

REMOVE a INSTALL 

THRUST BEARING 

Tool-T61P-3355-A G I I 1 3 - A  - 
Spindle End FIG.  14-Replacing Idler Arm Bushing 
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DESCRIPTION 

Master-Guide Power Steering (Fig. steering wheel movement, directs the and fluid in the left end of the cylin- 
1)  is a hydraulically controlled link- pressure developed by the pump. der returns to the reservoir (Fig. 2). 
age-type steering system which in- 
cludes a fluid reservoir and pump, a 
control valve, a power cylinder, the 
connecting fluid lines, and the steer- 
ing linkage. The roll-type hydraulic 
pump, belt-driven from the engine 
crankshaft, draws fluid from the res- 
ervoir and provides fluid pressure 
for the system. Within the pump it- 
self 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. 

When the front wheels are in the 
straight-ahead position, the control 
valve spool is held in the center 
(neutral) position by its centering 
spring. Fluid then flows around the 
valve lands and returns to the reser- 
voir (Fig. 2). Within the control 
valve body there is a reaction limit- 
ing valve which reduces parking 
effort. 

When force of about 4 pounds is 
exerted for a left turn, the valve 
spool overcomes the pressure of the 
centering spring and moves toward 
the right end of the valve. As a re- 
sult, pressure is exerted on the right 

If the direction of the force on 
the steering wheel is reversed, the 
front wheels will return to the 
straight forward position. Or as force 
on the steering wheel falls below ap- 
proximately 4 pounds the valve spool 
centering spring forces the spool 
back to the center position and there 
the pressure on both sides. of the 
power cylinder piston is equal. With 
normal forward driving movement of 
the car and in the absence of oper- 
ative pressure within the power 
cylinder, the front wheels will seek 
to return to the straight ahead posi- 
tion. This is a normal effect of the 

The control valve, operated by side of the power cylinder piston, front wheel alignment. 

For a right turn, the directional 
forces explained above are reversed 
(Fig. 2). 

If, for any reason, the pump fails 
to deliver fluid pressure, the car may 
be steered without pump pressure. 
An engine idle speed control device 
(Fig. 3)  eliminates the problem of 
the engine stalling when the driver 
parks the car. When the steering 
spindle arm stops are contacted, the 
output of the pump becomes maxi- 
mum and the maximum pressure is 
directed to the control valve. 

The maximum pressure causes the 
plunger of the control valve to move 
the bellcrank linkage; thus, the prop- 
er engine idle speed is maintained. 
Refer to the engine specification sec- 

1233-A tion of this manual for the proper 
FIG. 1 -Power Steering System engine idle speeds. 
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IN-CAR ADJUSTMENTS AND REPAIRS 

P U M P  BELT TENSION 
ADJUSTMENT 

Pump drive belt tension cannot be 
checked accurately using the thumb 
pressure o r  belt deflection methods. 
Correct belt adjustment is assured 
only with the use of a belt tension 
gauge. 

1. Check the belt tension with a 
gauge. With a new belt, o r  one that 
has been run for less than 15 min- 
utes, 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. T o  adjust the belt, loosen the 

pump pivot and adjusting bolts to  
allow movement of the bracket in its 
adjusting slot. Move the pump as 
req&red, and snugly tighten the bolts. 
Do not move the pump by lifting 
or pulling on the reservoir. 

3. Recheck the belt tension. When 
the tension has been correctly ad- 
justed, tighten the bolts to  22-28 ft- 
lbs torque. 

FILTER REPLACEMENT 
1. Remove the cover from the 

power steering pump or  reservoir 
and remove the gasket. Clean the 
gasket surface. 

2. Remove the fluid with a suction 
gun. 

3. Lift the hold-down spring, wash- 
e r  and the filter element from the 
reservoir. 

4. Wipe the reservoir clean with a 
lint-free cloth. 

5. Position a new filter unit on the 
seat (Fig. 4 ) .  

6. Cement (M2G14-A) a new 
cover gasket around the inside of the 
cover. 

7. Position the retaining washer 
and the hold-down spring on the 
filter element. 

8. Install the cover and gasket. On 
units equipped with remote mounted 
reservoir, turn the wing nut down 
until it is flush with the top of the 

SPEED-UP CONTROL stud. 
9. Fill the reservoir and check for 

leaks. 
10. Recheck the fluid level and re- 

plenish the fluid as required. 

FIG. 3-Power Steering Idle Speed Control Valve FIG. 4-Fluid Reservoir 

REMOVAL AND INSTALLATION 

STEERING GEAR 
Refer to  Group 3-3, Section 3 for 

detailed instructions. 

P O W E R  STEERING P U M P  
REMOVAL 

1. Remove the fill cap from the 
reservoir and remove the fluid with 
a suction gun. 

2. Disconnect the fluid return hose 
from the reservoir. 

3. Disconnect the oil pressure line 
from the pump. 

4. Disconnect the idle speed-up 

valve line from the pump. 
5. Loosen the belt adjusting bolt 

and the pivot bolt. Remove the drive 
belt from the pump pulley. 

6. Remove the power steering . 
pump-to-bracket attaching bolts, then 
lift the pump from the engine. 

INSTALLATION 
1. Secure the power steering pump 

to the bracket with the attaching 
bolts, but d o  not tighten the bolts a t  
this time. 

2. Position the drive belt on the 

power steering pump pulley and on 
the crankshaft pulley. 

3. With Tool T62L-8620-A in- 
stalled o n  the pump drive belt, raise 
the pump to obtain the specified belt 
tension, then tighten the adjusting 
bolt. 

4. Tighten all of the pump attach- 
ing bolts at this time. 

5. Connect the oil pressure line 
and the idle speed-up line to  the 
Pump. 

6. Connect the oil return line to  
the reservoir. 
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