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WARNINGS IN SHOP MANUALS
(Asbestos Cases)

T h e  f o l l o w i n g  i s  a r e v i e w  o f  F o r d  M o t o r  Com pany  c a r  a n d  t r u c k  s h o o  
manuals from 1950 to 1982 directed to any warnings in t h e  manuals 
a b o u t  a s b e s t o s  d u s t  i n  b r a k e  r e p a i r s .  s i n c e  much o f  t h e  l a n g u a q e  
as repeated from year to year and within the various shop manuals 
a s s u e d  i.n a n y  g i v e n  y e a r ,  s a m p l e s  o f  e a c h  t y p e  o f  w a r n i n g  ( o r  3 a c k  
thereof) are attached as exhibits A through I. Reference will be 
m ade  t o  a  p a r t i c u l a r  e x h i b i t  a n d  t h e  l a n g u a g e  c o n t a i n e d  t h e r e i n .

1 9 7 0 C a r V o l u m e  1 1 2 - 0 1 - 0 8 A
1974 C a r V o lu m e  1 1 2 - 0 1 - 1 2 A
1 9 7 5 C a r  • V o l u m e  1 1 2 - 0 1 - 2 3 A
1 9 7 5 / 7 6 C a r V o l u m e  1 1 2 - 0 1 - 2 4 A
3977 C a r Volume 1 1 2 - 0 1 - 2 9 B
1 9 7 7 T r u c k Volume 1 1 2 - 0 1 - 2 2 C
1978 C a r V o lu m e  1 1 2 - 0 1 - 3 2 D
1 9 7 8 T r u c k Vo3ume 3 3 2 - 0 1 - 2 2 C

3979 C a r V o lu m e  3 3 2 - 0 3 - 3 1 D
1980 Li gh-t T r u c k 3CE* 1 2 - 0 1 - 2 0 E

1980 Medi  u m / H e a v y  T r u c k BCE 1 2 - 0 1 - 2 0 E

1980
F a i  r m o n t / Z e p h y r
T-Bird/Cougar4 BCE 1 2 - 0 1 - 2 2 D

39 80

Pinto/Bobcat
M u s t a n g / C a p r i
Granada/Monarch/

V e r s a i l i e s BCE 1 2 - 0 1 - 2 3 D

1980

F o r d / M e r c u r y  
L i n c o l n  C o n t i n e n t a l /  

C o n t i n e n t a 3 / M a r k  VI BCE 3 2 - 0 1 - 2 0 E

3981 Li  n c o l n BCE 1 2 - 0 1 - 2 2 E

1981 E s c o r t / L y n x BCE 1 2 - 0 1 - 2 7 F

1981 L i g h t  T r u c k BCE 1 2 - 0 1 - 1 8 E

1981 Medi  u m / H e a v y  T r u c k BCE 1 2 - 0 1 - 2 4 E

1981 C o u r i e r BCE 1 2 - 0 1 - 6 A

8 0 0 3  0 4 6 7
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WARNINGS IN SHOP MANUALS Page 2

1 9 8 2
Lincoln-Town/Mark VI 
F o r d / M e r c u r y BCE 1 2 - 0 1 - 2 2 E

1 9 8 2

Lincoln ContinentalT-Bird/XR-7
Fai rmont/Zephyr
Granada/Cougar
Mustang/Capri BCE 1 2 - 0 1 - 2 5 E

1 9 8 2 Escort/Lynx BCE 1 2 - 0 1 - 2 5 1
1 9 8 2 Light Truck BCE 1 2 - 0 1 - H
1 9 8 2 Medium/Truck . BCE 1 .2 - 1 0 - 6 G
1 9 8 2 Courier BCE 1 2 - 0 1 - 0 5 A

*BCE -  B o d y ,  C h a s s i s ,  Electrical

8003 0468
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bf inspecied for wear or damage:
»■ On floating caliper type disc 

- brakes, the caliper assembly must be 
removed from the spindle prior to re­
moval of the shoe and lining assem­
blies. ■ . . : . .

10. On floating caliper type disc 
brakes the calipers must not be inter­
changed from one side to the other. 
When the-caliper is installed on ns 
proper anchor plate and spindle, the 
bleeder screw will point to the rear of 

•the vehicle. If a caliper is installed on 
the wrong side of the vehicle, it is not 
possible to bleed the system properly.

11- Do not attempt to clean or 
restore oil or grease soaked brake lin­
ings. When contaminated linings are 
found, brake linings must be replaced 
in complete axle sets.

DRUM BRAKES " .

f

1- Remove the wheel from the 
drum, and remove the drum as out­
lined in P in  13-02. ' • .
■ 2. Brush all dust from the backing 
plates and interior of the brake 
drums. ‘

^ . ^ r e e t  tbe brake shoes for ex­
cessive lining wear or shoe damage. If 
me lining is worn within 1 / Î2  inch of 
the rivet heads or if the shoes are 
damaged, thee must be replaced. Re­
place any.lining that had .been con-, 
laminated with oil, grease or brake 
fluid. ‘ 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 brake 
shoes, retracting springs, hold-down
springs, and drum lor signs of ov­
erheating. If the shoes have a slight 
blue coloring, indicating overheating.

r *

n
' j

General Broke Service

replacement of the retracting and 
hold-down springs is strongly recom­
mended. Overheated springs lose their 
pull and could cause the new lining to 
»ear prematurely, if they are not re­
placed. If the brake drums are heat 
spotted, indicating a overheated con. 
dition, they should be replaced.

5- if the vehicle has 30,000 or more 
miles of operation on the brake lin­
ings or signs of overheating arc 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 avoiding 
future problems.

6. Inspect all other brake parts and 
replace any that arc Worn or dam­
aged.

7- Inspect the brake drum and, if 
nect$sary. refinish. Refer to Part 
12-02 for refinishing. •

BRAKE BOOSTER '

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

HYDRAULIC LINES’ . "  “ ‘ '

Steel tubing is used throughout the 
brake system with the excepti on of 
the flexible hoses at the front wheels 
and at the rear axle housing brake 
tube connection.

Always bleed the applicable pri­
mary or secondary brake system after 
primary or secondary brake system 
hose or line replacement. Centralize 
the pressure differential valve after 
bleeding the system.

12-01-08

BRAKE TUBING

If a section of the brake tubing be­
comes damaged, the entire section 
should be replaced with tubing of the 
same type. size, shape and length. 
Copper tubing should not be used in a 
hydraulic system. When bending 
brake tubing to fit underbody or rear 
axle contours, be careful not to kink 
or crack the tube. •

All brake tubing should be double 
flared properly to provide good leak­
proof connections. Clean the brake 
tubing by flushing with clean brake 
fluid before installation. . .

When connecting a tube to a hose 
tube connector, or brake cylinder; 
tighten the tube fitting nut to speci­
fied torque with Milbar Tool 1112­
144 or equivalent.

b r a k e  h o s e  .

A flexible brake hose should be re 
placed if it shows signs of softening, 
cracking, o t  other d a m a g e .

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 fit­
ting and thread the hose assembly 
into the front wheel cylinder. Engage 
the opposite end of the hose to’ the 
beacket on the frame. Install the hor­
seshoe-type retaining clip, and con­
nect the tube to the hose with the
lube fitting nut. ■ -

A rear brake hose should be in­
stalled so that it does not touch the 
muffler outlet pipe or shock absorber. 
Thread the hose into the rear brake 
tube connector. Engage the front end
of the hose to the bracket on the 
ftame. install the horseshoc-type re­
taining clip, and connect the tube to 
the hose with the tube fitting nut.

f Ÿ 7  & ( ^ O r  \7 c  Á  t  />. ¡2. ~ 0  4~ O f
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6k C io n  >11 p » m  in dean isopropyl 
alcohol, and inspect the parts for 
chipping, excessive wear or damage.
When using a master cylinder repair 
kit, install all the parts supplied.

7. Be sure that all recesses, openings and 
internal passages are open and clean. 
Place all p a n s  on a clean pan or 
paper.

8. Inspect the master cylinder bore for 
sign» of etching, pining, scoring or 
ru st If necessary to hone the master 
cylinder bore to repair damage, do 
n o t  e x c e e d  a l lo w a b le  h o n e  
specifications.

Assembly
1. D ip  all parts  except the m aster 

cylinder body in clean brake fluid 
(F.SA-M6C25-A) Ford  P art No. 
C6A2>t9542-A or DOT-3 equivalent.

2. C a re fu lly  in se rt the co m p le te  
secondary piston and return spring.

, assembly in the master cylinder bore 
OCv 23).

G e n e ro l  H ydroulic  Brok« S erv ice

*3. Install the primary piston assembly in
. the master cylinder bore.

• Depress the prim ary piston and 
install the snap ring in the cylinder 
bore groove. .

5. Install the push rod. boot and retainer 
on the push rod. if so equipped. Install 
the push rod assem bly in to  the 
prim ary  p iston . M ake sure tbe 
reta iner is p roperly  seated  and 
bolding tbe push rod securely.

6. Position the inner end of the push rod 
boot (if so equipped) in the master 
cylinder body retaining groove.

7. Install the secondary piston stop bolt, 
if used, with an O-ring if screw is on 
bottom outside of master cylinder 
casting.

8. In s ta l l  th e  b leed screw  ( if  so 
e q u ip p e d ) . In s ta l l  the  gasket 
(diaphragm) in the master cylinder 
filler cover. Position the gasket as 
shown in Fig. 23. Make sure tbe 
gasket Is securely seated.

9. Install the cover and gasket on the 
master cylinder and secure the cover
in t o  p o s it io n  w i t h  th e  r e t a in e r .

Sow fifo» PH„,

fIG. 24 Removing Snop Ring— 
Typicol

CLEANING AND INSPECTION
DISC BRAKES
1. Remove the wheel and tire from the

hub and rotor. • ' " • • • •
2. Inspect brake shoes and lining for 

wear. If the lining is worn to within
'  1/8 inch of the »hoe. replace all (4) 

shoe and limns. assenhlies (complete 
»ale set) p»> front or rear wheels as 
apiot»-rialc.

3. Visual! • check the caliper. U the 
caliper housing is leaking, it should be 
replaced. If a seat is leaking, the 
caliper must be disassembled and new­

. seals installed. If a piston is seized m /
' the bore, a new caliper hot.-.ing is 

required.
Refer to F atl 12-20 for d! ■ rake 

rotor resurfacing procedure. '

DISC BRAKE SERVICE 
PRECAUTIONS -
- , V
»• Ortas« */ any other foreign material 

must cc kept off the linings surfaces 
of the rotor, and external surfaces of 
the hub during service operations In 
hand ling  the ro to r tnd  caliper 
assemblies, avoid deformation of the 
brake rotor and mr king or scratching 
of brake linings.

2V If a caliper piston is removed for any 
reason, the piston seal must be 

■ replaced.
3. During removal and installation of a 
■' wheel assembly, exercise care not to 

.. ' interfere with and damage the caliper 
Splash shield or the bleeder screw 
fitting.

4. F ront wheel bearing end play is 
c r i t i c a l  an d  m u st be w ith in

■ -specifications.- >
5. Be sure the vehicle is centered on the 

hoist before servicing any front end 
components, to avoid bending or 
damaging the rotor splash shield on 
full right or left wheel turns.

6. Riding of the brake pedal (common 
on left-foot applications) must be 
avoided during vehicle operation.

7. Tbe wheel and tire must be removed 
'.eparately from the brake rotor, 
utilise drum brakes where the wheel, 
tire awd lrum can be removed as a 
oak.

8. Do not attempt tc dean or restore oil 
. O f grease-soaked brake linings. When

contaminated linings are found, brake 
Usings must be replaced in complete 
axle sets.

U - v »•
«DRUM BRAKES -

I. Remove the wheel from the drum, 
and remove the d>um as outlined in 
Fart 12-02.

7- Use an industrial type vacuum 
cleaner to  repiove ail dust from 
the backing plates and interior of 
the brake drums.

3. Inspect the brake shoes for excessive 
lining wear or shoe damage. If the 

• lining is won» within 1/32 inch of the 
five! heads or if the shoes are 
damaged, they must be replaced.

. Replace any lining that had been 
contam inated with oil. grease or 
brake fluid. Replace lining in axle

2

0

sets. Prior to replacement of lining, 
the drum diameter should be checked 

■tO'determme that-the brake d ru m  ' 
braking surface diameter is within 
specification. If the braking surface 
diameter exceeds specification, (he 
drum must be replaced.
Check the condition of brake shoes, 
re tra c tin g  sp rin g s , hoid-dow n 
springs, and d rum  for signs of 
overheating. If the shoes have a sucht 
blue coloring, indicating overrating.
the retracting and hoid-oo»n springs
should be replaced. O verheated 
springs lose (heir putt and could cause 
the new lining to wear prematurely, 
if not replaced. I f the brake drums are 
heat spotted, indicating an overheated 
condition, they should be replaced. 
Inspect all other brake parts and 
rep lace  any  th a t  are w orn or 

'damaged. - '
Inspect the brake drum  and. if 
necessary, refinish. The maximum
inside braking surface diameter is 
shown on each brake drum (Fig. 2J). 
If  the m axim um  insioe braking 
surface diameter shown on the drum 
is exceeded e i th e r  by wear or 
re fin ish in g , ihe drum  must be
replaced. Refer to Part 12-02 for 
refinishing.

BRAKE BOOSTER
Check the booster operation as noted 

under Power Brake F u n c t io n a l le s t  I f  
ihe brake b o o s te r  is dam aged  or 
inoperative, replace it with a new booster.

r /  x  - o i . - j  r
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V-* 12 -0 1  »22 General Hydraulic Brake Service'

■ rf ■’®* ’Remove the line and inspect tbe flare.
• ” for-crack* or poor flare form. If the 

’ . . n *re ,s not correct, cut it off and 
' . .  repeat the process. . .

The finished flare must be square 
.. with the line, free of cracks and have

. a smooth mating surface to ensure a.. 
. ‘ lea Jcproof. connection. • •

• F laring  a Lina (Flaring-B ar Type) 
Refer to Figs. 15 and 17.

1. Cot off and straighten the required 
* ’ ’ Rngth of line. (A line cutting tool will

...-.»¡tnplify making a clean and square 
' cut). ' ' ' '

•• far-as the thickness of the.adaptor 
above the bar, or even with the bar,- 
depending on the tool used.........

4. Fit the adaptor onto the line and slide
the bar into the yoke. Lock the bar in . 
position with the line beneath tbe 
yoke screw. - ’ . •

5 . ' Form the single flare by'tightening
the yoke screw securely.

6. Release the screw and remove the 
adaptor.

T Form the double flare by tighening 
the yoke screw again, with second 
adaptor fitted, depending on the tool 
used.

' •• 2. Square off the ends of the line with a 8. 
.. .. -Ale, and chamfer the end of the line •

to be flared.
3. Insert the line through its appropriate

ribbed hole in the bar assembly until .. ?. 
’** * ‘ the end of the line sticks out about as • ’ ’’

Release the screw bar, and flared line. 
Inspect the flare for cracks or poor 
flare form, and repeat the process if 
the flare is not correct.

Repeat S teps.3 th rough  6 av the 
opposite wheel cylinder. ' ' ’

Replace a flexible brake hose if* 
shows signs of softening, crackinr «  
other damage.

When installing a new brake hr* 
position the hose to avoid contact am 
other vehicle parts. .

REMOVAL AND INSTALLATION
BRAKE DRUM .

' All V ehicle» th ru  9 0 0 0  S eries
| . , Use the following service procedures

' • ' for both hydraulic and air brakes. Since 
the F-100 thru F-350. E-100-E-350 and 

, :,.r/hyor>co rear drums, and the P-500 (front 
and rear) procedures apply to hydraulic'
brakes only, they are covered in Pan 12-

r 02; v. , . , j  . .  ............  .-

• FRONT BRAKE DRUM
1. Raise the vehicle until the tire clears 

the floor and remove the wheel and 
tire from the hub. Loosen the brake 
shoe adjusting screw until the shoes 
no longer touch the brake drum. 
Remove the grease cap and the gasket 
(if equipped) from the hub.

2. On vehicles with 9,000 lb front axles 
and hydraulic brakes, remove the 
locknut, locking ring, dimpled washer 
and adjusting nut. On all other axles, 
remove the cotter pin, adjusting nut 
and flat washer from the spindle.

3. Remove the outer bearing cone and 
roller assembly. Pull the hub and
drum assembly off the wheel spindle.

4.. Remove the fron t w heel-to-hub 
re ta in ing  nu ts (o r rim  and tire 
attaching nuts). Remove the wheel

• (or rim and tire) from the hub and 
drum.

5. Remove the brake drum retainers and 
' : attaching bolts,-screws or bolts and

• nuts. • • «
6: Remove the brake drum from the 
’ hub. • ’ ’ ’

the'bearing adjusting nut. On til 
other axles, install the outer bcann( 
cone and roller and flat washer on the 
spindle. Install the adjusting nut

.11. Install the wheel and tire on the hub 
' Then install the clamps (if applicable! 

. .„and the wheel stud.nuts. . •.

1. Check the drum for damage or wear. 
■ and repair or replace if necessary. If 

a new drum will be installed, be sure 
to remove the protective coating with 
degreaser.

12. While rotating the wheel, tighten the 
adjusting nut to specification. Adjuu 
wheel bearings as described in Group 
11.  .

13. On vehicles with 9000 lb front axle
Install new grease retainer seals 

whenever a wheel and bub is removed.

8. Place the brake drum to the hub and 
install the retainers and retaining 
bolts, screws, or bolts and nuts.

9. Install the hub and drum on the wheel 
spindle. Keep the hub centered on the 
spindle to prevent damage to tbe 
grease retainer or the spindle threads.

10. On vehicles with 9,000 !b front axles 
and hydraulic brakes install the outer

and hydraulic brakes, install the 
dimpled washer with the dimpie
indexed in one of the holes in the
adjusting nut. Install the locking nnj 
lock nut and tighten to specification 
Bend the locking nng over a flat of the 
lock nut.

14. Install the gasket (if equipped) »nd 
the grease cap, and tighten the »tied 
stud nuts to specification. Install the
hub cap (if equipped), and adjust the 
brakes as described in this Part.

1

OVERHAUL
An industrial type vacuum deaner'in jf 

plsce of compressed air. ts recommended 
to remove any dust and din present on 
brake linings, pads, rotors and drums eel, 
when performing wheel braxe repairs. 
Also, any machining done on brake -i 
linings or p*d& should be done using 
properly exhiust ventilated equipment.

____ l% 7  7 S 4

BRAKE DRUM REFINISHING 
E-100—E-350, F-100—F-350, U-100 

Minor scores on a brake drum can be 
removed with fine emery cloth, provided 
the emery is thoroughly cleaned off the 
drum after the operation.

A badly scored, rough, or out-of­
round drum should be ground or turned

0 ^  /* fc fn c ,t  /  / ,

on a drum lathe. Do not remove in ’ 
more material from the drum ihan < 
necessary to provide a smooth surface fo 
the brake shoe contact. Br a ke  drur  
maximum braking surface diameter i 
shown on each brake drum (Fig- ^
Brake drums which exceed the maxirnu- 
braking surface diameter shown on m

.>?- y i  -  o  /  -  z  2-
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4.

'5':

6:-

2.

3.

• ‘ -;S5!rfco!riVu S q S i r i ^ . bDr*' ° . MW

r e i u r f o d n i V Po « d u \ l * 2 ^ ^ r  d U e  b r o k « ^ t o r

DISC BRAKE SERVICE PRECAUTIONS

tiZz* rrP
« ^ S » i 2  y L f r t l f  ,0,°' ^  »

: V . 5 2 ^ £ r u b« . far. r  "««v *•
3\  ™ k i rem° Vo1 ond ¡"‘ »Motion of o wheel

d am o n Iy ;keXCrCr  e COre n° f ,C> in* 'd e re  with ond
« ° .w  f i . ,L 9e co l,p"  ,p lo ih

K ^ p i S  ” d ptoi'  “ « " « » « •

s^rvi'rTn!!’* Vehicie I$ «"*e>edon the. b b iif before •
• b en d in g  *r0.n* ead components, to ovoid

. 4 m  '° '° '  Ip,° ' h iW e ,J» < "« ■

o & r , ° t V het broke pedo1 {comm°" on left-foot "
• 'opetotioru0 ?* *  ° V° id e d  ^ " " 9  vehicle

7"‘ & T b l f  b  °,nd ,ife m us'  be rem °ved  sep ara te ly
¿See fire onVrf W' ""“T .drum brok“  where the '^ wheel, tire ond drum con be removed os o unit

soQk?d kH1mp.- 10 deon or «*»<»« 0« or grease- 
• o i  l  T 9|- WKen con,om inoted^linin9s ""

9‘ ?on| i i i f,,i0n,<2eF>hyr ontV' olwoys replace rubber "
‘ L  '|'P,  'n s u lo to r s  o n d  p la s t ic  s le e v e s  when ' 

replacing linings. Do n o t lu b rica te  th e  s lid e  p ins.

d r u m  b r a k e s

1. Remove the wheel from the drum, ond remove the 
drum os outlined in Port 12-02. — -

¡ ¡ r r i r r 1 vofuurn cieoner ,o rem°ve o« ¿«»“ 1
drums h P ° ,eJ ° nd in,eri0f of ,he broke J

Inspect the broke shoes for excessive lining w ear 
or shoe dom oge. If the lining is worn within 1 /3 2

Z *  l ' h.V iV' ‘ h, '0di ' “  “ “»  * k « . or, d o L '/e ”  
beenT« t b*-reP ° i ed- R<?pl° Ce 0n/  iinin9 thot has
R e D L e ri-°-mm° ' Cd r ,,h 0i1, 9re05e or brok* «uid. Reploce lining in oxle sets. Prior to replocement of
hn.ng, the  drum  d iom eter should be checked to
determ ine  th o t the broke drum broking su face

r ' ey  W',hin specification. If the broking

Check th e  cond ition  of b roke shoes, re trac tin g4.

---- — -  ' ~ H - O K t i

not reploced. If  t h . .
. . » p o tte d , in d ic o tin g  o n  o v ìr* h Ìf 'e rd* o r ®..b # 0 f

th e y  shou ld  b e  re p lo c e d . * d  e o n d l?l*n,

' *  I X "  S l ^ w d  p o r,‘ , t p , ° «  “ r  »ho, 

6 -

thè drum is exceeded  e ì th e /k  d ' ° m e,er thown on

S f i n i E r ,.b# rep,oced-
BRAKE BOOSTER .

or in o p e r o s e ,  rep loce  it wMh ® ^  u d ° m° 9ed 
broke booster Is servléed o t i t  "CW booster- Th* 
inc lud ing  th è  check  v o Iv Ì  Y °*  ° n ° * le m b ly,

BRAKE TUBING .

S t  ,ulf 8 i “ . r  * •som e tvpe si«  , h°  “ Uh 'obm 0 o( ,K,‘
. h o U,d>'  ; t  % , e 3 7 „ .  t ! d , 9 ’h1- c ° p p "
b ." d i „ 9 p ,o l (  | | , r * " " h '  «y« 'ens. Whee
cooloors, b . coreful o c  ki„k or Clectr  ,“ , ' “ b'e.°

HYDRAULIC LINES

S,ee1,0bin9 is “»«<* throughout the broke 
front wiT l1 ,he ,eXCePL,i0n ° f ,he fiexible h°ses Qf ‘he

,‘ e 'S  tfcli H

All broke tubing should be double flored properly to
f u b i ; ;  b T f t  ehokproof i 0 ""*  elS“ ‘ - C«eonPthePf f i ;  
l , , o Z !t í ' h , k , ' ' ,  W" h b ' ° k '  ho fo ie

?  , !'b ,  10 °  hose, lobe connect«,, 
f o e c i f l J d  7  d e r * ,-9»h ,en  *he ,u b e  f it t in g  nut to 
equivalent, ° fpWe ” " h « “ t o ,  to o l 1 1 1 2 -U 4  o,

BRAKE HOSE

sig is  l f Xsol! b -°ke hoieL should b '  ^ P la c e d  if it show, signs of softening, crocking, or other domoge.

h o s ^ io  n inV i111" 9 °  new i ron* broke h° “ r, position the hose 1°  ovo.d contact with other chossis ports. On oil
vehicles except Fo.rm ont/Zephyr, ploce o new  copper
o?c7 mkl°Ver, ,heLh7 e < i , , i n 9  ° nd ,hreod ,he hose assem bly  into the fro n t w heel cy lin d er or coiiper.
Foirmont/Zephyr front hose does not require o copper 
gosket ond is reusable. Engoge the opposite end of the
th ° e L f  ' 7  bu CLe * on ,he ffom *- white stripe on he hose should show no evidence of twisting, tnstoll the
horseshoe-type retaining clip, ond connect the tube to
the hose with the tube fitting nut.

1 ^ 7 0  C o r  S / c ,  /  Ko 7  f  ✓  i  -O  f  .  j  ±
~~ '  - ... . —» •< o iwy
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OVERHAUL
íe s  7Removol of dust ond dirt from broke ossembliei > 

should be done by using the Rotundo broke vocuum '] 
(model 3 4 -0 0 0 9 ) or Rotundo broke ports wosher (model '] 
650016) or on equivolent. Broke ossembly dust ond dirt j 
should no t be removed by either blowing off with on j 
oif gun or vocuuming wj)K o siowlord ¡nduvtriol vocuum 
cleoner becouse o heolth hozord from breothing in 
osbestos dust moy develop. Also, ony m achin ing done 
on broke linings or pods should be done using properly 
exhaust ventiloted equipment. Also, ony machining 
done on broke linings or pods should be done using 
properly exhoust ventilated equipment. 1

BRAKE DRUM REFINISHING * *

• Minor scores on o broke drum con be removed with 
fine emery cloth, provided the emery is thoroughly 

_ cleoned off the drum ofler the operation. -
.A badly scored, rough, or out-of-round drum should 

be ground or turned on o drum lothe. (Refer to the lothe 
monufocturers instructions.) Do not remove ony more 
moterio! from the drum than is necessory to provide a 
smooth surface for the broke shoe contoct. Broke drum 
moximum broking surface diameter is shown on eoch 
broke drum (Fig. 13). Broke drums which exceed the 
moximum broking surfoce diometer shown on the broke 
drum, either through w ear or refinishing, must be 
replaced. The moximum broking surfoce diom eter 
‘Specificotion, which is shown on eoch broke drum (Fig. 
13), ollows for o 1.52mm (0.060 inch) mochining cut 
over the original nominal drum diometer plus .?62mm 
(0.030 inch) additional wear before reoching the drum­
discord diometer. . • • . : '

FIG. 13 Reor Broke Drum Maximum Inside 
Braking Surfoce Diometer M arking 
Location— E-100— E-350, Bronco, ond F- 
100—F-350

FRONT DISC BRAKES
1. Remove the shoe ond linings os described in Port 

12-24 Disc Brakes— Light ond Heovy Duty— 
Sliding Coliper.

2. Measure the thickness of the broke lining. If the 
lining thickness ot any point on the ossembly is less 
than ,794mm  (1/32 inch) obove the backing plate 
or rivets, o- if the lining shows evidence of broke

/ ? i r c

3.

4 .

fluid or oil contamination thot is cousing 0 brok. 
pull, reploce oil four shoe ond lining ossemblie.
To check rotor runout, first eliminate the wh. •
bearing end ploy by tightening the adjusting „„
Then check to be sure the rotor con still be rotated 
Clomp o diol indicotor to the spindle so the styt 
contocfs the rotor approximately one inch from t^  
outer edge Rotate the rotor ond take on indicate* 
reading. If ihe reading exceeds ,254mm (0.010 
inch) tolo I lateral runout within a six inch radius on 
the indicator, replace or re-surface the disc brok.# 
rotor. The following requirem ents must be met 
w hen re-turfocing disc brake rotors.

Use o disc broke lothe to re-finish the disc brok* 
rotors. (Follow the monufocturers instructions.)

No more than .508mm (0.020 inch) of moteriol 
moy be machined equally off eoch surfoce (A ond 
B, Fig. 14). If rotor thickness foils below the 
minimum shown on eoch rotor, it must be reploced

Jl.tSmm ft.TSlNCN» . -+J * 
•0 .0 0  - 0  SOBft.m 1 0 .0 »  IN C H ) - ____ L

MINIMUM OVERALL 
THICKNESS 

39 8>mm (I 160 INCH)

24 B&nt* them 
*0 0 0
O.SOfrrsm 10070 INCH

MtNlMUM OVERALL *1 THICKNESS -
28.4 4rr\rr>—

I I .  110 IN C H l

t - r s o  1 4 X 4 )  ANO F 9 S 0  
A B O V t M o n  GVW 14 X 21 £ -2S0 3SO

D0.9»mm 11.190 IN C H l  ----------,
0 00 j
0  SOBmm 1 0 0 2 0  IN C  M l — - Í  J

MINIMUM OVfFWLl
t h i c k n e s s  ■

9944m m  11.190 INCHl

F 100 490014700 GVWR 
W ITH FO W tR  B R A X l l

F10O.1SO 14'. 9) F ISO 14 > 41 E 1 0 O IS 0  
ANO BRO N CO  F }S 0  14 > } |  F ?S0 9 9 0 0 G W fR  

I t X C t n  F*100 4900/4700 G V W R  W IT N ROW ER f iR A K f  S i

FIG. 14 Disc Broke Rotor Service Limits

The finished broking surfaces of the rotor must 
be flat ond parallel within 0.025mm (0.001-inch); 
loterol runout must not exceed 0 .0 7 6 m m  (0 .003  
inch) totol indicotor reading, ond the surfoce finish 
of the broking surfoces must be 16 to 80 micro 
inches. •

W hen the runout check is finished, od[utf fht 
beorings as described in Port 11-10, Wheel 
Hubs ond B earin g s '— F ront (e x c e p t  Front 
W heel Drive) to p reven t beoring failure.

5. Check the rotor for scoring. Remove minor scoret 
with o fine emery cloth. If the rotor is excessively
scored, re-finish or reploce the rotor if accessory- 

/  j  , f / ;  , ( W . ) C
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 ̂ 6« sure vehicle is centered on hoist before ser­
vicing any front end components, to avoid ben­
ding or damaging rotor splash shield on full 
right or left wheel turns.

$ Riding of brake pedal (common on ieft-front ap­
plications) must be avoided during vehicle
operation.

7. The wheel and tire must be removed separately 
from the brake rotor, unlike drum brakes where 
the wheel, tire and drum can be removed as a 
unit.

A. Check condition of brake shoes, retracting spr­
ing, holddown springs, and drum for signs of 
overheating. If shoes have a slight blue color­
ing, indicating overheating, retracting and hold­
down springs should be replaced. Overheated 
springs lose their pull and could cause new lin­
ing to wear prematurely, if not replaced. If 
brake drums are heat spotted, indicating an 
overheated condition, they should be replaced.

5. Refer to part 11-15, for hub nut tightening pro­cedure.

h !

t  Do not attempt to clean or restore oil or grease- 
soaked brake linings. When contaminated lin­
ings are found, brake linings must be replaced 
in complete axle sets and the rotor braking sur­
faces wiped clean.

6. Do not lubricate caliper slide pins.
tO Calipers must be installed with bleed screws in 

.an upward position for proper bleeding of air 
' from brake system.

Drum Brakes . . . . .  . • . . . .
t. Remove wheel, tire and drum assembly from 

", spindle. ■ \ : , '•

.. i. Use an industrial vacuum cleaner to remove all 
' dust from backing plates and interior of the 

brake drums. .

WARNING: Never inhale dust from brake linings. 
Asbestos dust when inhsled can be injurious to 
h«alth. Do not blow out dust with an air line. A 
♦»cuurn cleaner equipped for this purpose, brush or j 
'»p should be carefully used to remove any dust. { 
*hy dust should be contained in a sealed bag for 1 
disposal. * *

Brake Booster

_ Check booster operation as noted under Power 
Brake Functional Test. If brake booster is damaged 
or inoperative, replace it with a new booster. The 
brake booster is serviced only as an assembly, in­

. eluding the check valve.

Brake Tubing

. If a section of brake tubing becomes damaged, 
the entire section should be replaced with tubing of 

’ the same type, size, shape and length. Copper tub­
ing should not be used in a hydraulic system. When 
bending brake tubing to fit body contours, be 
careful not to kink or crack tube.
Hydraulic L ines . * - .

' Double wall steel tubing is used throughout the 
brake system with the exception of the flexible 
hoses at the front and rear wheels.

Always bleed applicable primary or secondary 
brake system after primary or secondary brake 
system hose or line replacement. Centralize 
pressure differential valve after bleeding system.

5. Inspect brake shoes for excessive lining wear 
or shoe damage. If lining is damaged or worn 
within 1/32 inch of the rivet heads on riveted lin­
ings or within 0.060 inch of the shoe on bonoed 
linings, they must replaced. Replace any lining 
that has been contaminated with oil, grease, or 
brake fluid. Replace lining in axle sets. Prior to 
replacement of lining, drum diameter should be 
checked to determine that brake drum braking 
Surface diameter is within specifications. If 
making surface diameter exceeds specifica­
tion, drum must be replaced.

All brake tubing should be properly double flared 
to provide good leakproof connections. Clean 
brake tubing by flushing with clean brake fluid 
before installation.

When connecting a tube to a hose, tube connec­
tor, or brake cylinder, tighten the tube fitting nut to 
specified torque with the D81L-600-A inch-pound 
torque wrench.

t  -
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^•lEM pVAL AND INSTALLATION ,
rx* following apply to vehicles equipped with either 

0  hydroulic brokes.
W ARNING: N ever inhale dust from brake linings. 
A ik r d * *  dust w h en  in h a led  can be in jurious to 
u«H h. Do not blow out dust w ith on oir line. A
tttvvffl cleoner equipped for this purpose, brush 

roQ should be ca re fu lly  u sed  to rem o ve  ony  
*sti. A ny dust should be contained  in a seo led  bag  
for disposol. i
CAJT S P O K E  W H E E LS

2.

3.

4.

Assemble the cost spoke spider ond drum ossembly 
to the front or rear axle. Adjust the wheel beorinqs 
ond the oxle shoft installation, if necessory, per the 
oppropriote Section in Group 11. '

■ t \m z  7 ” ,,ww* w*»cuiuiy on m e cost
spoke wheel. Refer to Section 11-01, W heels, Rims 
ond Tires for the procedure. .
Tighten the front ond reor wheel domes to
N*m (220-260 ft-lbs).

fcwnovei
! Roise the vehicle until the tire clears the floor ond 

instoll safety stands. Remove the tire ond rim 
otsembly by removing the clomps ond nut.

} Remove the cost spoke wheel ond drum ossembly
from the front or reor oxle.

J Remove the drum from the cost spoke wheel by 
removing the nuts, bolts ond woshers.

4 Check the drum for damage or wear ond repair or 
rcploce if necessory. If o new drum will be instolled, 
remove the protective cooting with o degreoser.

, .NOTE: Reploce the drum with the some type ond
■ ''• sire .- Failure to do so will a f fe c t  vehicle-
■ performance. Reploce cost drums with cost drums. 

Reploce centrifuse drums only with centrifuse
•v. .drums. , . ..... •.... V7,„-

vwulltiion . . . .
Assemble the drum to the cost spoke spider. Tighten 
the nuts to 299-352 N-m (220-260 ft-lbs).

DISC WHEELS— OUTBOARD MOUNTED
DRUMS
Removal
1. Roise the vehicle until the tire clears the floor ond 

install safety stonds. Remove the nuts retaining the 
tire ond wheel ossembly to the hub (Fig. 6).

2. Remove the drum from the hub.
3. Check the drum for domoge or weor ond repoir or

reploce os necessory. If o new drum is instolled, be 
sure to remove the pro tective cooting with 
degreoser. .
NOTE: Replace drums with drums of the some type 
Failure to do so will offect vehicle track ond 
performance. Reploce cost drums only with cost 

Replace cen trifuse drums only with 
centrifuse drums. • .. r

. Check wheel greose seols for leakage. If the hub 
is removed from the oxle, instoll new wheel greose

’ seols. - ■ • • • . - .

¿ fcrok* Drum M ountings

*WHH
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7.

Insert the line through it* oppropriote ribbed hole 
in the bor ossembly until the end of the line sticks 
out obout os for o* the thickness of the odopter 
obove the bor, or even with the bor, depending on 
the tool used.
fit the odopter onto the line ond slide the bor into 
the yoke. Lock the bor in position with the line 
beneoth the yoke screw.
Form the single flore by tightening the yoke screw 
securely.
Reteose the screw ond remove the odoptor.
Form the double flore by tighening the yoke screw 
ogoin, with second odoptor fitted, depending on 
the tool used.

8. Releose the screw bor, ond flored line. Inspect the 
flore for crocks or poor flore form, ond repeat the 
process if the flore is not correct.

9. Repeat Steps 3 through 6 ot the opposite wheel 
cylinder.

BRAKE HOSE

Replace o flexible brake hose if it shows signs of 
softening, crocking or other domoge.

When installing o new broke hose, position the hose 
to ovoid contact with other vehicle ports.

OVERHAUL
W A R N IN G : N e v e r  in h a le  d u st from  b ra k e  

lin ings. A s b e s to s  d u st w h e n  in h o le d  con be  
injurious to heolth. Do not blow out dust w ith an  
.eir lin e . A  vocuum  c le a n e r  e q u ip p e d  for th is  
purpose, brush or rog should be carefu lly  used to 
»•move ony dust. A n y  dust should be contained  
in e seoled bog for d isp o sa l.

Removol of dust ond dirt from broke assemblies 
should be done by using the.Rotundo broke vocuum 
'model 34-0009) or Rotunda broke ports washer (model 
¿50016} or on equivalent. Broke assembly dust ond dirt
should not be removed by either blowing off with on 
oir gun or vocuuming with o stondord industrial vocuum 
cleaner because o heolth hoxord from breothing in 
osbestos dust moy develop. Also, ony mochining done 
on broke linings or pods should be done using properly 
♦ xhoust venliloted equipment. Also, ony mochining 
done on broke linings of pods should be done using 
properly exhoust ventiloted equipment.

BRAKE DRUM REFINISHING
, Minor scores on o broke drum con be removed with 
fine emery cloth, provided the emery is thoroughly 

deoned off the drum after the operation.
A bodly scored, rough, or out-of-round drum shou“*?" 

be ground or turned on o drum lothe. (Refer to the lathe 
,nonufochjrer* instructions.) Do not remove ony more 
•vaieriol from the drum than is necessary to provide o 
Smooth surface for the broke shoe contact. Broke drum 
*>oximum broking surface diameter is shown on eoch 
broke drum (Fig. 13). Broke drums which exceed the
maximum broking surfoce diameter shown on the broke 
drum, either through weor or refinishing, must be 
'»ploced. The moximum broking surface diam eter 
specification, which is shown on eoch broke drum (Fig. 
13}, ollows for o 1.52mm (0.060 inch) machining cut 

'he originol nominal drum diometer plus ,762mm 
iv-030 inch) oddilionol weor before reoching the drum­
discord diometer. . . ,

\

fRONT d is c  b r a k e s
L Remove the shoe ond linings os described in Section

12-24 Disc Brokes- 
Sliding Coliper.

•Light o n d  H eovy D uty—

I

•  R A K E  DRU M  -  T V h C A l

MAXIMUM OIAME 11 «

FIG . 13 R ear Brake Drum M oxim um  Inside 
Braking Surface Diometer M arking 
Location— E-100—  E-350, Bronco, ond P­

, TOO—F-350 .........................................

2 . ‘Measure the thickness of the broke lining. If the
lining thickness ot ony point on the assembly >% less 
thon ,794mm (1/32 inch) obove the backing plote 
or rivets, or H the lining shows evidence of broke 
fluid or oil contominotion that is cousing o broke 
pull, replace oil four shoe ond lining ossemblies.
To check rotor runout, first eliminóte the wheel 
bearing end ploy by tightening the odjusting nut. 
Then check to be sure the rotor con still be rotated.
Clomp o diol indicotor to the spindle so the stylus 
contacts the rotor approximately one inch from the 
outer edge. Rotate the rotor ond take on indicotor 
reading. If the reoding exceeds ,254mm (0.010 
inch) total loterol runout within o six inch rodius on 
the indicator, replace or re-surtoce the disc broke 
rotor. The following requirem ents must be met 
when re-surfocing disc b rake rotors.

Use o disc broke lothe to re-finish the disc broke 
rotors. (Follow the monufocturers instructions.)

No more thon .508mm (0.020 inch) of mote.riol 
moy be mochined equally off eoch surfoce (A ana 
B, Fig. 14). If rotor thickness foils bel ow the 
minimum shown on eoch rotor, it must be reploceo.

■cv
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H U B H U T 
N 8 01 7 W -S 1 0 0

TIGHTEN HUT TO J4 3  5T1 N m  
I I 10 -300 LB-FTI AFTER HUB IS SEATED 
USING SPECIAL HUB INSTALLER TOOL 
T B IF - t  1 0 4 A . DO NOT USE IMPACT 
WRENCH FOR REMOVAL OR INSTAL­
LATION OF HUB NUT. AFTER NUT IS 
TOROUED DEFORM NUT COLLAR INTO 
SLOT OF ORIVESHAFT USING TOOL A S IN­
DICATED in  t h is  f ig u r e , t h e  n u t  m u s t  
NOT SPLIT OR CRACK WHEN STAKEO IF 
NUT IS SPLIT OR CRACKED AFTER STAK­
ING. rt MUST BE REMOVED AND 
REPLACED WITH NEW. UNUSED NUT.

V IE W S

NOTE
REMOVING OR MOVING A 
HUB NUT AFTER STARING 
REOUIRES THE NUT BE 
REPLACED WITH A NEW 
NUT • .

THE STAKING TOOL CAN 
BE FABRICATED FROM AN 
EXISTED HARDENED 
CHISEL. THE CORRECT 
RADIUS ON THE CH'SEL t ip  
WILL PREVENT IMPROPER 
STAKING PO NOT AT­
TEMPT TO STAKE WITH A 
SHARP EDGED TOOL.

'-W '. - t:

00
O
O
W
o

FABRICATE TOOL 
A3  ABOVE.- .

•• .. .

FIG. 11 Hub Nut Installation

Refer to Section 11-12, Front Hubs for nut 
tightening procedure.
• 5. Be sure vehicle is centered on hoist before 

servicing any front end components, to avoid
. bending or oamaging rotor splash shield on full 

right or left wheel turns.

6.' Riding of brake pedal (common on left-front 
applications) must be avoided.

?. The wheel and tire must be removed separately 
from the brake rotor, unlike drum brakes where 
the wheel, tire and drum can be removed as a 
unit,

8. Do not attempt to clean or restore oil or grease- 
soaked brake linings. When contaminated lin­
ings are found, brake linings must be replaced 
in complete axle sets and the rotor braking sur- 
taces wiped clean.

9. Do not lubricate caliper slide pins.
10. Calipers must be installed with bleed screws in 

an upward position for proper bleeding of air 
from brake system.

Drum Brakes . ....

•1. Remove wheel and tire assembly and drum 
assembly from spindle.

2. Remove drum assembly from spindle. Use an 
industrial vacuum cleaner to remove all oust 
from backing plates and interior of the brake 
drums. . . . . . .  .

' WARNING: Dust and dirt conditions present on 
wheel brake assemblies and rotors and drums, may 
contain asbestos fibers that can represent a poten­
tial health hazard when made airborne by cleaning 
with compressed air.

Ail wheel brake assemblies should therefore be 
cleaned only with a vacuum cleaner suitable (or 
use with asbestos fibers. This type of vacuum 
cleaner is available through the Rotunda Dealer 
Equipment Catalog. Dust and dirt from the vacuum 
cleaner should be disposed of in a manner that 
prevents dust exposure.

Any service done on brake linings, pads, rotors
and drum s, should b e  done u s i n g  p r o p e r l y  e x h a u s t  
ventilated equipment. • -

A
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be inspected for wear or damage.
9. On floating caliper type disc

brakes, the caliper assembly must be 
removed from the spindle prior to re­
moval of the shoe and lining assem­
blies. -

10. On floating caliper type disc 
brakes the calipers must not be inter­
changed from one side to the other. 
When the caliper is installed on its 
proper anchor plate and spindle, the 
bleeder screw will point to the rear of 
the vehicle. If a caliper is installed on 
the wrong side of the vehicle, it is not 
possible to bleed the system properly.

11. Do not attempt to clean or 
restore oil or grease soaked brake lin­
ings. When contaminated linings are 
found, brake linings must be replaced 
in complete axle sets.

DRUM BRAKES

1. Remove the wheel from the 
drum, and remove the drum as out­
lined in Part 12-02.

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

.1."Inspect the brake shoes for ex­
cessive lining wear or shoe damage. If 
the lining is worn within 1/3J2 inch of 
the rivet heads or if the shoes are 
damaged, they must be replaced: Re­
place any lining that had been con­
taminated with oil. grease or brake 
fluid. 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 brake 
shoes, retracting springs, hold-down 
springs, and drum for signs of ov­
erheating. If the shoes have a slight 
blue coloring, indicating overheating.

replacement of the retracting and 
hold-down springs is strongly recom­
mended. Oterheatcd springs lose their 
pull and could cause the new lining io 
wear prematurely, if they are not re­
placed. If (he brake drums are heat 
sported, Indicating a overheated con­
dition. they should be replaced.

5. If the vehicle has 30.000 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. 7 he cylinder 
cups should i>e replaced, thus avoiding 
future problems.

6. Inspect all other brake parts and 
replace any that are worn or dam­
aged.

7. Inspect the brake drum and. if 
necessary, refinish. ’ Refer to Part 
12-02 for refinishing.

BRAKE BOOSTER

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

HYDRAUUC LINES

Steel tubing is used throughout the 
brake system with the exception of 
the flexible hoses at the front wheels 
and at the rear axle housing brake 
tube connection.

Always bleed the applicable pri. 
m a ty  o r  s e c o n d a r y  b r a k e  s y s t e m  a l t e r  
primary or secondary brake system 
h o se  o r  l in e  r e p la c e m e n t .  C e n t r a l ,z e  
the pressure differential vaive aftet 
bleeding the system.

BRAKE TUBING

If a section of the brake tubing be­
comes damaged, the entire section 
should be replaced with tubing of the ' 
same type. size, shape and length.
Copper tubing should not be used in a 
hydraulic system. When bending 
brake tubing to fit underbody or rear . 
axle contours, be careful not to kink 
or crack the tube.

All brake tubing should be double 
flared properly to provide good leak- . 
proof connections. Clean the brake 
tubing by Hushing with clean brake 
fluid before installation.

When connecting a lube to a hose, 
tube connector, or brake cylinder, 
tighten the tube fitting nut to speci­
fied torque with Milbar Tool 1112­
144 or equivalent. .

BRAKE HOSE

A flexible brake hose should be re­
placed if it shows signs of softening, 
cracking, or other damage. '

When installing a new front brake 
hose, position the hose to avoid con­
tact w'ith other chassis parts. Place a 
new copper gasket over the hose fit­
ting and thread the hose assembly 
into the front wheel cylinder. Engage . •
the opposite end of the hose to the 
bracket on the Irame. Install the hor­
seshoe-type retaining clip, and con- ■
nect 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.
Thread the hose into the rear brake 
tube connector. Engage the front end 
of the hose to the bracket on the 
frame. Install the horseshoc-lypc re­
taining clip, and connect the tube to 
the hose with the tube fitting nut.

8003 0478
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6. Clean all parts in clean isopropyl 
alcohol, and inspect the parts for 
chipping, excessive wear or damage. • 
When using a «u tter cylinder repair 
kit, Install alt the parts »applied.

7. Be sure that all recesses, openings and 
internal passages are open and clean. 
Place all parts on a clean pan or 
paper.

8. Inspect the master cylinder bore for 
signs of etching, pitting, scoring or 
rust. If necessary to hooe the master 
cylinder bore to repair damage, do
not exceed a llo w ab le  bone
specifications.

Assembly
1. D ip all parts  except the m aster 

cylinder body in clean brake fluid 
(ESA-M 6C25-A) Ford  P art No. 
C6AZ-19J42-A or DOT-3 equivalent.

2. C a re fu lly  in se rt  th e  co m p le te  
secondary piston and return spring 
assembly in the master cylinder bore 
(Fig. 23).

•3. Install the primary piston assembly in
. the master cylinder bore.

•'4. Depress the prim ary piston and 
install the snap ring in the cylinder 
bore groove. .

• 5. Install the push rod, boot and retainer
... on the push rod, if so equipped. Install 

the push rod assem bly in to  the 
prim ary p iston . M ake sure the 
re ta in e r is p roperly  seated  and 
holding the push rod securely.

6. Position the inner end of the push rod 
boot (if so equipped) in the master 
cylinder body retaining groove.

7. Insult the secondary piston stop bolt, 
if used, with an 0-ring if screw is on 
bottom outside of master cylinder 
casting.

8. In s ta l l  the  b leed screw  ( if  so 
eq u ip p ed ). In s ta l l  the g ask e t 
(diaphragm) in the master cylinder 
filler cover. Position the gasket as 
shown in Fig. 23. Make sure the 
gasket is securely seated.

CLEANING AND INSPECTION
DISC BRAKES
1. Remove the wheel and tire from the 
• hub and rotor.

2. Inspect brake shoes and lining for 
wear. If the lining is worn to within

" 1/8 inch of the shoe, replace all (4)
shoe and lining assemblies (complete 
axle set) on front or rear wheels as 
appropriate.

3. Visually check the caliper. If the 
caliper housing is leaking, it should be 
replaced. If a seal is leaking, the 
caliper must be disassembled and new 
seals installed. If a piston is seized in 
the bore, a new caliper housing is 
required
Refer to Part 12-20 for disc brake 

rotor resurfacing procedure. ...

DISC BRAKE SERVICE 
PRECAUTIONS
1. \  Grease or any other foreign materia)

must be kept off the linings surfaces 
' of the rotor, and external surfaces of 

the hub during service operations In 
handling  the ro to r and ca lipe r 
assemblies, avoid deformation of the 
brake rotor and nicking or scratching 
of brake linings.

2. If a caliper piston is removed for any
reason, the piston seal must be 
replaced. • • ■ • 1 :

3. During removal and installation of a 
wheel assembly, exercise care not to 
interfere with and damage the caliper 
splash shield or the bleeder screw 
fitting.

4. F ront wheel bearing end play is 
c r i t i c a l  and  m u s t be w ith in  
specifications.

5. Be sure the vehicle is centered on the 
hoist before servicing any from end 
components, to avoid bending or 
damaging the rotor splash shield on 
full right or left wheel turns.

6. Riding of the brake pedal (common 
on left-foot applications) must be 
avoided during vehicle operation

7. The wheel and tire must be removed 
separately from the brake rotor, 
unlike drum brakes where the wheel, 
tire and drum can be removed as a 
unit.

8. Do not attempt to clean or restore oil 
,  or. grease-soaked brake linings. When

' contaminated linings are found, brake 
linings must be replaced in complete 
axle sets

DRUM BRAKES . e- . .
1. Remove the wheel from the drum, 

and remove the drum as outlined in 
Part 12-02.

2. Use an industrial type vacuum 
cleaner to remove all dust from 
the backing plates and interior of 
the brake drums.

3. Inspect the brake shoes for excessive 
lining wear or shoe damage. If the 
lining is worn within 1/32 inch of the 
rivet heads or if the shoes are 
damaged, they must be replaced. 
Replace any lining thrft hao been
contaminated wuh oil, grease or 
brake fluid. Replace lining in axle

9. Install the cover and gasket on the 
master cylinder and secure the cover 
into position with the retainer.

£ > »  A i m  P ite n

H U T/-C

FIG. 24 Removing Snop Ring— 
Typicol

sets. Prior to replacement of lining, 
the drum diameter should be checked 
to determine that the brake drum 
braking surface diameter is within 
Specification. If the braking surface 
diameter exceeds specification, the 
drum must be replaced.

4. Check the condition of brake shoes, 
re trac tin g  sp rin g s, hold-dow n 
springs, and drum  for signs of 
overheating. If the shoes have a slight 
blue coloring, indicating overheating, 
the retracting and hold-down springs 
should be replaced. Overheated 
springs lose their pull and could cause 
the new lining to wear prematurely, 
if not replaced. If the brake drums are 
beat spotted, indicating an overheated 
condition, they should be replaced.

5. Inspect all other brake parts and
rep lace  any th a t  are w orn or 
damaged.- ' •. • -

, (^ In sp e c t tbe brake drum and. if 
' necessary, refinish. The maximum 

Inside braking surface diameter is 
shown on each brake drum (Fig. 23). 
If  the maximum inside braking 
surface diameter shown on the drum 
is exceeded e i th e r  by w ear or 
refln ish ing , the drum  m ust be 
replaced. Refer to Part 12-02 for 
refinishing.

BRAKE BOOSTER
. Check the booster operation as noted 
under Power Brake Functional Test. If 
the brake booster is dam aged  or 
inoperative, replace it with a new booster.

PRODUCED BY FORD
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a  ■ .  ■ ' ■' 8. Remove the line arid inspect the flare
•V»

Jj

for cracks or poor flare form. If the 
. flare is not correct, cut-it off and

repeat the process.- •
,• ( . The finished flare must be square

f
with the line, free of cracks and have 
a smooth mating surface to ensure a

Î
leakproof connection.

Flaring o Line (Flaring-Bar Type) 
Refer to Figs. 15 and 17.

1. Cut off and straighten the required
length of line. (A line cutting tool will

. simplify making a clean and square 
cut).

2. Square off the ends of the line with a 
file, and chamfer the end of the line 
to be flared.

3. Insert the line through its appropriate 
ribbed bole in the bar assembly until 
the end of the line sticks out about as

■r.V-, , .

G eneral Hydraulic Broke Service

. far as the thickness of the adaptor 
above the bar. or even with the bar, 
depending on the tool used. ' • '

4. Fit the adaptor onto the line and slide
the bar into the yoke. Lock the bar in 
position with the line beneath the 
yoke screw. •

5. Form the single flare by tightening
the yoke screw securely.

6. Release the screw and remove the 
adaptor. •

7. Form the double flare by tighening 
the yoke screw again, with second 
adaptor fitted, depending on the toot

. used.
8. Release the screw bar, and flared line. 

Inspect the flare for cracks or poor 
flare form, and repeat the process if 
the flare is hot correct.

9. Repeat Steps 3 through 6 at the
•. opposite wheel cylinder.

Type)
BRAKE HOSE

Replace a flexible brake hose if 
shows signs of softening, cracking. 
other damage.

When installing a new brake hoi 
position the hose to avoid contact 
other vehicle parts.

BRAKE DRUM .
All Vehicles thru 9000  Series '

Use the following service procedures 
for loth hydraulic and air brakes. Since 
the F-100 thru F-350, E-100-E-350 and 
Bronco rear drums, and the P-500 (front 
and rear) procedures apply to hydraulic 
brakes only, they are covered in Part 12­
02. . ...... . ; . . . . . .  .

FRONT BRAKE DRUM
1. Raise the vehicle until the tire clears 

the floor and remove the wheel and 
lire from the hub. Loosen the brake 
shoe adjusting screw until the shoes 
no longer touch the brake drum. 
Remove the grease cap and the gasket 
(if equipped) from the bub.

2. On vehicles with 9,000 lb from axles 
and hydraulic brakes, remove the 
locknut, locking ring, dimpled washer 
and adjusting nut. On all other axles, 
remove the cotter pin, adjusting nut 
and flat washer from the spindle.

3. Remove the outer bearing cone and 
roller assembly. Pull the hub and 
drum assembly off the wheel spindle.

Remove the front wheel-to-hub
re ta in ing  nu ts (or rim  and tire 
attaching nuts). Remove the wheel 
(or rim and tire) from the hub and 
drum.

. 5. Remove the brake drum retainers and 
• attaching boits, screws or bolts and
•' nuts. •
6. Remove the brake drum from the .

' bub. '

7. Check the drum for damage or wear, 
and repair or replace if necessary. If 
a new drum will be installed, be sure 
to remove the protective coating with 
degreaser.

Install new grease retainer seals 
whenever a wheel and bub is removed.

8. Place the brake drum to the hub and 
install the retainers and retaining 
bolts, screws, or bolts and nuts.

9. Install the hub and drum on the wheel 
spindle. Keep the bub centered on the 
spindte to prevent damage to the 
grease retainer or the spindle threads.

10. On vehicles with 9,000 lb front axles 
and hydraulic brakes install the outer

bearing cone and roller assembly, u  
the bearing adjusting nut. On i 
other axles, install the outer bear» 
cone and roller and flat washer on tl 
spindle. Install the adjusting nut.

’ ll .  Install the'wheel and tire on the hu 
Then instatl the clamps (if appliesbl

.. and the wheel stud nuts.. .

12. While rotating the wheel, tighten t. 
adjusting nut to specification. Adjt
wheel beanngs as described in Groi

. 11.
13. On vehicles with 9000 lb front »x 

and hydraulic brakes, install tl 
dimpled washer with the dimp 
indexed in one of the holes in tl 
adjusting nut. Install the locking rii 
lock nut and tighten to specificatio 
Bend the locking nng over a flat of t 
lock nut.

14. Install the gasket (if equipped) a 
the grease cap, and tighten the wh 
stud nuts to specification. Install i 
hub cap (if equipped), and adjust i 
brakes as described in this Part

REMOVAL AND INSTALLATION
4.

OVERHAUL
An industrial type vacuum cleaner in 

place of compressed air, is recommended 
to remove any dust and dirt present on 
brake linings, pads, rotors and drums ect, 
when performing wheel brake repairs. 
Also, any machining done on brake 
linings or pads should be done using 
properly exhaust ventilated equipment

BRAKE DRUM REFINISHING
E-100—€-350, F-100—F-350, U-100 

Minor scores on a brake drum can be 
removed with fine emery cloth, provided 
the emery is thoroughly cleaned off the 
drum after the operation.

A badly scored, rough, or out-of­
round drum should be ground or turned

on a drum lathe. Do not remove i 
more material from the drum thai 
necessary to provide a smooth surface 
the brake shoe contact. Brake dr 
maximum braking surface diameie 
shown on each brake drum (Fig- 
Brake drums which exceed the maim 
braking surface diameter shown on

8003 0480
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installed. If o piston is seized in the bore, o new 
•• • -caliper -housing is required. — . .

Refer fe Port 12-20 for disc broke rotor
resurfacing procedure. - . . . .

DISC BRAKE SERVICE PRECAUTIONS
1. Greose or ony other foreign moteriol must be kept 

■ off the linings surfocet of the rotor, ond externol
surfaces of the hub during service operations. In 
hondling the rotor ond coliper assemblies, ovoid 
deformation of the broke rotor ond nicking or 

• • scratching of broke linings. .
2. tf 6 caliper piston is removed for ony reason, the
• •. piston seol must be reploced..........................._ _ ’
3. During removal ond installation of o wheel 

' assembly, exercise core not to interfere with ond
. damage the coliper splash shield or the bleeder 
' screw fitting:'“ ' ' ' ...................' • • • '

4- Front wheel beoring end ploy is critical ond must 
be within specifications.

5. Be sure the vehicle is centered on the hoist before ' 
servicing ony front end components, to ovoid 
bending or domoging the rotor splosh shield on full 
right or left wheel turns.

6. Riding of the broke pedol (common on left-foot
applications) must be avoided during vehicle 
operotion. ' ■ ■

7. The wheel .ond tire must be removed separately 
from the broke rotor, unlike drum brakes where the 
wheel, tire ond drum con be removed os o unit.

8. Do .not attempt to cleon or restore-ail or grease- 
soaked broke linings. When contominoted linings 
ore found, broke linings must be reploced in 
complete axle sets. '

9. On Foirmont/Zephyr only, olwoys reoloce rubber 
ca liper insulotors ond plastic sleeves when 
replacing linings. Do not lubricate the slide pins.

not rep loced . If th e  b rak e  drum s are  heat 
spotted , indicating an  o v e rh ea ted  condition •• 
they  should be replaced. .' ' - •

5. Inspect all other broke parts ond replace ony that
ore worn or damaged. . •'

6. Inspect the broke drum ond, if necessary, refinish. 
The maximum inside broking surface diameter 
is shown on each b rake drum (Fig. 33). If the
moximum inside broking surface diometer shown on . ■ 
the drum is exceeded either by weor or refinishing, 
the drum must be reploced. Refer to Port 12-02 for 
refinishing.

BRAKE BOOSTER . .
' Check the booster operotion os noted under Power . 

Brake Functional Test. If »he broke booster is domoged ’ 
or inoperative, replace it with o new booster. The 
broke booster is serv iced  only as an  assem bly, 
including the check v alve . • ■ • ■
BRAKE TUBING

■ tf a section of the broke tubing becomes domoged, 
the entire section should be replaced with tubing of the' ' 
some type, size, shope ond length. C apper tubing 
should not be used in a hydraulic system . When' 
bending broke tubing to fit underbody or rear axle 
contours, be coreful not to kink or crock the tube.

HYDRAULIC LINES
Double wall steel tubing is used throughout the broke • 

system with the exception of the flexible hoses ot the 
...front wheels and ot the rear axle housing broke tube, 

connection.’ ' ......... . - '  — ‘ ' ‘
A lw oys b le e d  th e  a p p l ic a b le  p r im a ry  or 

s e c o n d a ry  b ra k e  s y s te m  a f t e r  p r im a ry  or 
secondary brake system  hose or line replacement. -
Centrolize the pressure differential volve after bleeding 
the system .

DRUM BRAKES
1. Remove the wheel from the drum, ond remove the 

drum os outlined in Port 12-02.
2. Use on industrial vocuum cleoner to remove all dust 

from  the back ing  p la tes and interior o f the broke 
drums.

3. Inspect the broke shoes for excessive lining wear 
or shoe domoge. If the lining is worn within 1/32 
inch of the rivet heads or if the shoes ore domoged, 
they must be reploced. Reploce ony lining that has 
been contaminated with oil, grease or broke fluid. 
Replace lining in oxle sets. Prior to replacement of 
lining, the drum diometer should be checked to 
del ermine that the broke drum broking surfoce 
diometer is within specification. If the broking 
surfoce diometer exceeds specification, the drum 
must be reploced.

4. Check the condition of broke shoes, retrocting 
springs, hold-down springs, ond drum for signs of 
overheating. If the shoes hove o slight blue 
coloring, indicoting overheotlng, the retracting ond 
h o ld -d o w n  sp rin g s  should  be r e p lo c e d .  
O verheated  springs lose their pull and could 
cause the new lining to w ear prem aturely, if

All brake tubing should be double flared properly to 
provide good leokproof connections. Cleon the broke 
tubing by flushing with d ea n  broke fluid before 
installation.

When connecting o tube to o hose, tube connector, 
or brake cylinder, tighten the tube fitting nut to 
specified torque with Milbor Toot 1112-144 or
equivalent.

BRAKE HOSE
A flexible broke hose should be reploced if it shows 

signs of soflening, crocking, or other domoge.
When installing o new front broke hose, position the 

hose to ovoid contoct with other chossis parts. On all 
vehicles except Foirmont/Zephyr, place o new copper 
gosket over the hose fitting ond thread the hose 
ossembly into the front wheel cylinder or coliper. 
Foirmont/Zephyr front hose does not require o copper 
gosket ond is reusoble. Engoge the opposite end of the 
hose to the brocket on the frame. The white Stripe on 
the hose should show no evidence of twisting, tnsfotl the 
horseshoe-type retaining clip, ond connect the tube to 
the hose with the tube fitting nut.

8003 0481

PRODUCED BY FORD



13-01-20 Generol Hydroulic Broke Service 12-01-30

OVERHAUL
Removol of dust ond dirt from broke ossemblies 

should be done by using <he Rotundo broke vocuum 
(model 34-0009) or Rotundo broke ports washer (model 
650016) or on equivolent. Broke ossembly dust ond dirt 
should not be removed by either blowing off with on 
oir gun or vocuuming with o stondord industriol vocuum 
dconer becouse o heolth hoiord from breothing in 
asbestos dust moy develop. Also, ony machining done 
on broke linings or pods should be done using properly 
exhoust ventilated equipment. Also, ony machining 
done on broke linings or pods should be done using 
properly exhousl ventilated equipment.

BRAKE DRUM REFINISHING
Minor scores on o broke drum con be removed with 

fine emery cloth, provided the emery is thoroughly 
cleoned off the drum offer the operotion.

A bodly scored, rough, or out-of-round drum should 
be ground or turned on o drum lothe. (Refer to the lothe 
manufacturers instructions.) Do not remove ony more 
moteriol from the drum thon is necessary to provide o 
smooth surfoce for the broke shoe contoct. Broke drum 
maximum broking surfoce diometer is shown on eoch 
broke drum (Fig. 13). Broke drums which exceed the 
moximum broking surfoce diometer shown on the broke 
drum, either through weor or refinishing, must be 
reploced. The moximum broking surfoce diometer 
specification, which is shown on eoch broke drum (Fig. 
13), ollows for o 1.52mm (0.060 inch) mochining cut 
over the oripinol nominol drum diometer plus ,762mm 
(0.030 inch) odditionol weor before reoching the drum­
discord diometer. .

fluid or oil contamination that is causing a broke - 
pull, reploce oil four shoe ond lining ossemblies.

3. To check rotor runout, first eliminote the wheel 
bearing end ploy by tightening the adjusting nut. 
Then check to be sure the rotor con still be rotated.

4. Clomp o dial indicator to the spindle so the stylus • 
contocts the rotor approximately one inch from the . 
outer edge. Rotote the rotor ond toke on indicator ■ 
reading. If the reading exceeds .254mm (0.010 
inch) lotol loterol runout within o six inch radius on 
the indicotor, reploce or re-surface the disc broke 
rotor. The following requirem ents must be met 
when re-surfacing disc broke rotors.

Use o disc broke lothe to re-finish the disc brokt 
rotors. (Follow the monufocturers instructions.)

No more thon .508mm (0.020 inch) of moteriol 
moy be mochined equally off eoch surfoce (A ond 
B, Fig. 14). If rotor thickness foils below th» 
minimum shown on eoch rotor, it must be reploced.

31 J5mm11 }S INCHI ' U »“  •
• 0 .0 0 - 0  508mm 10.030 INCH )------- L J  |  J< 89mm (0 96 in c h

FIG. 14 Disc Broke R otor S erv ice Limits

FIG. 13 Reor Broke Drum Moximum Inside 
Braking Surfoce Diometer Morking 
Location— E-100— E-350, Bronco, ond F- 
100— F-350

FRONT DISC BRAKES
1. Rem ove the shoe ond linings os described in Port 

12-24 Disc Broket— light ond Heovy D u ty -  
S lid ing  C o lip er.

2. Meosure the thickness of the broke lining. If the 
lining thickness ot ony point on the ossembly is less 
thon .794mm (1/32 inch) obove the bocking plote 
or rivets, or if the lining shows evidence of broke

The finished broking surfoces of the rotor mu»» 
be flot ond porollel within 0.025mm (0.001-inch); 
loterol runout must not exceed 0.076mm 10.003 
inch) totol indicotor reoding, ond the surfoce (mis 
of the broking surfoces must be 16 to 80 micro 
inches.

W hen the runout check i t  finished, odjust Ih# 
beorings a t  de tcrib ed  In Port 11-10, Whee 
Hub* ond  B e a r in g t— F ro n t (e x c e p t  Fron 
W heel Drive) to p reven t bearing failure.

5. Check the rotor for scoring. Remove minor scof*‘ 
with o fine em ery cloth. If the rotor is excessively 
scored, re-finish or reploce the rotor if necessory.

PRODUCED BY FORD
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S. a« sure vehicle is centered on hoist before ser­
vicing any front end components, to avoid ben­
ding or damaging rotor splash shield on full 
right or left wheel turns.

& Riding of brake pedal (common on left-front ap­
plications) must be avoided during vehicle 
operation.

7. The wheel and tire must be removed separately 
from the brake rotor, unlike drum brakes where 
the wheel, tire and drum can be removed as a 
unit.

a Do not attempt to clean or restore oil or grease- 
soaked brake linings. When contaminated lin­
ings are found, brake linings must be replaced 
in complete axle sets and the rotor braking sur­
faces wiped clean.

9. Do not lubricate caliper slide pins.
10. Calipers must be installed with bleed screws In 
...an upward position for proper bleeding of air

from brake system. •

Drum Brakes . . . . .
t. Remove wheel, tire and drum assembly from 

spindle. .
2. Use an industrial vacuum cleaner to remove all 

dust from backing plates and interior of the 
brake drums.

WARNING: Never inhale dust from brake linings. 
Asbestos dust when inhaled can be injurious to 
health. Do not blow out dust with an air line. A 
vacuum cleaner equipped for this purpose, brush or 
rag ahould be carefully used to remove any dust. 
Any dust should be contained in a sealed bag for 
disposal.

3. inspect brake shoes for excessive lining wear 
or shoe damage. If lining is damaged or worn 
within 1/32 inch of the rivet heads on riveted lin­
ings or within 0.060 inch of the shoe on bonded 
linings, they must replaced. Replace any lining 
that has been contaminated with oil, grease, or 
brake fluid. Replace lining in axle sets. Prior to 
replacement of lining, drum diameter should be 
checked to determine that brake drum braking 
surface diameter is within specifications. If 
braking surface diameter exceeds specifica­
tion, drum must be replaced.

4. Check condition of brake shoes, retracting spr­
ing, holddown springs, and drum for signs of 
overheating. If shoes have a slight blue color­
ing, indicating overheating, retracting and hold­
down springs should be replaced. Overheated 
springs lose their pull and could cause new lin­
ing to wear prematurely, if not replaced. If 
brake drums are heat spotted, indicating an 
overheated condition, they should be replaced.

5. Refer to part 11*15, for hub nut tightening pro­
cedure.

Brake Booster
Check booster operation as noted under Power 

Brake Functional Test. If brake booster is damaged 
or inoperative, replace it with a new booster. The 
brake booster is serviced only as an assembly, in­
cluding the check valve.

Brake Tubing
If a section of brake tubing becomes damaged, 

the entire section should be replaced with tubing of 
• the same type, size, shape and length. Copper tub­

ing Should not be used in a hydraulic system. When 
bending brake tubing to fit body contours, be 

■ careful not to kink or crack tube.

Hydraulic Lines -
Double wall steel tubing is used throughout the 

brake system with the exception of the flexible 
hoses at the front and rear wheels.

Always bleed applicable primary or secondary 
brake system after primary or secondary brake 
system hose or line replacement. Centralize 
pressure differential valve after bleeding system.

All brake tubing should be properly double flared 
to provide good leakproof connections. Clean 
brake tubing by flushing with clean brake fluid 
before installation.

When connecting a tube to a hose, tube connec 
tor, or brake cylinder, tighten the tube fitting nut tc 
specified torque with the D81L-600-A inch-pounc 
torque wrench.
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I f M O V A L  A N D  IN S T A LLA T IO N
rs« following opply *0 vehidej equipped with either 
or hydroulic broke*.

WARNING: Never inhole dull from brake liningt. 
A*be*to* du*t when inholed eon be injurious to 
o+ oH K Do not blow out dust with on oir line. A 

cleaner equipped for this purpose, brush 
W rep should be ca re fu lly  used to rem ove any  
*stt. Any dust should be contained in o sealed bag 
tor d isp o sa l'
CAST SPOKE WHEELS
Awnovel
• Roise the vehicle until the tire c lears the floor ond

iftitoll sofety stands. Remove the tire and rim 
oisembly by removing the clomps and nut.

J Remove the cost spoke wheel ond drum assembly 
from the front or reor oxle.

) Remove the drum from the cost spoke wheel by 
removing the nuts, bolts ond woshers. 

t Check the drum for domoge or wear ond repair or 
replace if necessory. If o new drum will be installed, 
remove the protective coating with o degreoser.
NOTE: Reploce the drum with the some type ond 

• * » tie. Failure to  do so will a f fe c t  vehicle
performance. Reploce cast drums with cost drums. 
Replace centrifuse drums only with centrifuse 

. drums. . .. . . . .
W ts l l s t i o n

1. Assemble the drum to the cast spoke spider. Tighten 
the nuts to 299-352 N-m (220-260 ft-lbs).

2. Assemble the cost spoke spider ond drum ossembly 
to the front or reor oxle. Adjust the wheel beorings 
ond the oxle shaft installation, if necessory, per the 
appropriate Section in Group 11.

3. install the tire ond wheel ossembly on the cost 
spoke wheel. Refer to Section 11-01, Wheels, Rims 
ond Tires for the procedure.

4. Tighten the front ond rear wheel clomps to 299-352 
N-m (220-260 ft-lbs).

DISC WHEELS— OUTBOARD MOUNTED 
DRUMS
Removal
1. Roise the vehicle until the tire cleors the floor ond 

instoll sofety stonds. Remove the nuts retoining the 
tire ond wheel ossembly to the hub (Fig. 6).
Remove the drum from the hub.
Check the drum for domoge or weor ond repair or 
reploce os necessory. If o new drum is instolled, be 
sure to remove the pro tective cooting with 
degreoser. •
NOTE: Reploce drums with drums of the some type. 
Foilure to do so will affect vehicle 'trock ond 
pertormonce. Reploce cost drums only with cast 
drums. Reploce cen trifuse drums only with 
centrifuse drums.' -...

Check wheel greose seols for leokoge. If the hub 
is-removed from the oxle, instoll new wheel greose 
seols. - '

2.
3.

HWM-U
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Insert the line through it* appropriate ribbed hole 
¡a the bar ossembly until the end of the line stick* 
out obout os for os the thickness of the adopter 
obove the bar, or even with the bar, depending on 
the tool used.
Fit the odapter onto the line ond slide the bor into 
the yoke. Lock the bor in position with the line 
beneath the yoke screw. '
Form the single flare by tightening the yoke screw 
secure (y.
Releose the screw ond remove the odoptor.
Form the double flare by tighening the yoke screw 
ogoin, with second adaptor fitted, depending on 
the tool used.

8. Releose the screw bor, ond flored line. Inspect the 
flore for crocks or poor flare form, ond repeat the 
process if the flore is not correct.

9. Repeat Steps 3 through 6 at the opposite wheel
cylinder.

b r a k e  h o s e

Replace o flexible brake hose if it shows signs of
softening, crocking or other domoge.

When installing o new broke hose, position the hose 
to ovoid contact with other vehicle parts.

% ••

I 1
i
I
I 4.

I y

t

i.

OVERHAUL
WARNING: Never inhale dusf from brake 

linings. Asbestos, dust when inhaled con be 
injurious to health. Do not blow out dust with on
• lr lin e . A  v acu u m  c le o n e r  e q u ip p e d  for th is
purpose, brush or rag should be carefully used to

. -remove any dust. Any dust should be contoined 
, in o sealed bog for disposal. '

■ Removol of dust ond dirt from broke assemblies 
, should be done by using the Rotundo broke vacuum 

'model 34-0009) or Rotundo broke ports washer (model 
■ . ¿500)6) or on equivolent. Broke ossembly dust ond dirt
' should not be removed by either blowing off with on 
. oir gun or vacuuming with o stondord industrial vocuum 
. cleoner because o heolth horord from breathing in 

osbestos dust moy develop. Also, ony machining done 
on broke linings or pods should be done using properly 
eshoust ventiloted equipment. Also, any mochining 

. done on broke lining* or pods should be done using
properly exhoust ventilated equipment.

BRAKE DRUM REFINISHING
• . Minor scores on o broke drum can be removed with

*ine emery cloth, provided the emery is thoroughly 
• (Waned off the drum after the operation.

. A bodly scored, rough, or out-of-round drum should
be ground or turned on o drum lathe. (Refer to the lothe 
monufoeturers instructions.) Do not remove ony more

• »noleriol from the drum thon is necessory to provide o 
smooth surfoce for the broke shoe contact. Broke drum 
*oximum broking surfoce diometer is shown on eoch 
bfoVe drum (Fig. )3). Broke drums which exceed the 
•noximum broking surfoce diometer shown on the broke 
d'um, either through weor or refinishing, must be 
'»ploced. The maximum broking surfoce diometer 
^Kiftcotion, which is shown on eoch broke drum (Fig.

L onowi for o 1.52mm (0.060 inch) mochining cut 
in r v or'9mol nominal drum diometer plus ,762mm 
! .030 inch) odditionol weor before reaching the drum- 
^tcord diometer.

h o n t  d is c  b r a k e s
KlfnOVé fke tkoe or»d Immgs os described In ¿eefton
15-Î4 Disc Brakes— Light ond Heavy Duty— 
Sliding Coliper.

FIG. 13 Reor Brake Drum Maximum Inside 
Broking Surfoce Diometer Marking 
Location-—E-100— E-350, Bronco, and F» 

. 100—F-350

2. Measure the thickness of the brake lining, if the 
lining thickness at ony point on the ossembly is less 
than ,794mm (1/32 inch) obove the backing plote 
or rivets, or if the lining shows evidence of broke 
fluid or oil contominotion thot is cousing o broke 
pull, replace oil four shoe ond lining assemblies.

3. To check rotor runout, first eliminóte the wheel 
bearing end ploy by tightening the odjusting nut. 
Then check to be sure the rotor con still be rototed.

4. Clomp o diol indicator to the spindle so the stylus 
contacts the rotor approximately one inch from the 
outer edge. Rotate the rotor ond toke on indicator 
reading. If the reoding exceeds .254mm (0.010 
inch) totol loterol runout within o six inch rodius on 
the indicator, replace or re-surfoce the disc brake 
rotor. The following requirem ents must be met 
when re-surfacing disc broke rotors.

Use o disc broke lofbe to re-finish the disc broke 
rotors. (Follow the manufacturers instructions.)

No more thon .508mm (0.020 inch) of material
m o y  b e  m o c h i n e d  c r u e l l y  o f f  e a c h  s v r f o t C  (A o n d
B, Fig. 14). If rotor thickness foils below the 
minimum shown on eoch rotor, it must be replaced.

8 0 0 3  0 4 8 5
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HUB NUT 
NB01 714-S100

VICWX

NOTE
REMOVING OR MOVING A 
HUB NUT AFTER STAKING 
R€OL/»R£S THE NUT » { 
R EH AC ED  WITH A NEW 
NOI •

TIGHTEN NUT TO 2 0 -2 7 1  N-m 
< 190-200 W -FT) AFTER HUB IS SEATED 
USING SPECIAL HUB INSTALLER TOOL 
T 8 1 R .1 104-A. 0 0  NOT USE IMPACT 
WRENCH FOR REMOVAL OR INSTAL­
LATION OF HUB NUT. A FTfR  NUT IS 
TOROUED DEFORM NUT COLLAR INTO 
SLOT OF ORIVESHAFT USING TOOL AS IN­
DICATED IN THIS FIGURE THE NUT MUST 
NOT SPLIT OR CRACK WHEN STAKED IF 
NUT IS SPLIT OR CRACKED AFTER STAK­
ING, IT MUST BE REMOVED AND 
REPLACED WITH NEW, UNUSED NUT.

t h e  s t a k in g  t o o l  c a n
BE FABRICATED FROM AN 
EXISTED HARDENED 
CHISEL. THE CORRECT 
RADIUS ON THE CHISEL TIP 
WILL PREVENT IMRROHR 
STAKING DO NOT A T­
TEMPT t o  s t a k e  WITH a
•HARP COOED TOOL

RADIUS 
1.6 MM i  .2$
I 06  IN t .011

FABRICATE TOOL 
A S ABOVE

H3197-A

FIG. 11 Hub Nut Installation

Refer to Section 11-12, Front Hubs for nut
tightening procedure.
5. Be sure vehicle is centered on hoist before 

servicing any front end components, to avoid 
bending or damaging rotor splash shield on full 
right or left wheel turns. '

' 6. Riding ot brake pedal (common on left-front 
applications) must be avoided.

?. The wheel and tire must be removed separately 
from the brake rotor, unlike drum brakes where 
the wheel, tire and drum can be removed as a 
unit .

8. Do not attempt to clean or restore oil or grease- 
soaked brake linings. When contaminated lin­
ings are found, brake linings must be replaced 
in complete axle sets and the rotor braking sur­
faces wiped clean.

9. Do not lubricate caliper slide pins.

10. Calipers must be installed with bleed screws in 
an upward position for proper bleeding of air 
from brake system.

Drum Brakes

1. Remove wheel and tire assembly and drum 
assembly from spindle.

2. Remove drum assembly from spindle. Use an 
industrial vacuum cleaner to remove all dust

. from backing plates and interior of the brake 
drums. . . . . .  .

WARNING: Dust and dirt conditions present on 
Wheel brake assemblies and rotors and drums, may 
contain asbestos fibers that can represent a poten­
tial health hazard when made airborne by cleaning 
with compressed air.

All wheel brake assemblies should therefore be
cleaned only with a vacuum cleaner suitable lor 
use with asbestos fibers. This type of vacuum 
cleaner is available through the Rotunda Dealer 
Equipment Catalog. Dust and dirt from the vacuum 
cleaner should be disposed of in a manner that 
prevents dust exposure.

Any service done on brake linings, pads, rotors 
and drums, should be done using properly exhaust 
ventilated equipment. • •• : .
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