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WARNINGS IN SHOPF MANUALS
(Asbestos Cases)

The following is a review of Ford Motor Company car and truck shop
manuals from 1950 to 1982 directed to any warnings in the manuals
about asbestos dust in brake repairs. Since much of the language
is repeated from vear to year and within the various shop manuals
issued in any given year, samples of each type of warning (or lack
thereof) are attached as exhibits A through I. Reference will be
made to a particular exhibit and the language contained therein.

1870 Car Volume 1 12-01-08 A
1974 Car Volume 1 12-01-12 A
1975 Car . Volume 1 12-01-23 A
1975/76 Car Volume 1 12-01-24 A
19177 Car Volume 1 12-01-25 B
1977 Truck Volume 1 12-01-22 c
1978 Car Volume 1 12-01-32 D
SV 1978 Truck volume 1 12-01-22 c
{ 1979 Car Volume 1 12-01-31 D
1980 Light Truck BCE* 12-01-20 E
1980 Medium/Heavy Truck BCE 12-01-20 E
Fairmont/Zephyr
1980 T-Bird/Cougard BCE 12-01-22 D
Pinto/Bobcat
Mustang/Capri
Granada/Monarch/
1980 Versailles BCE 12-01-23 D
Ford/Mercury
Lincoln Continental/
1980 Continental/Mark VI BCE 12-01-20 E
1981 Lincoln BCE 12-01-22 E
1981 Escort/Lynx BCE 12-01-27 F
1981 Light Truck BCE 12-01-18 E
: 1981 Medium/Heavy Truck BCE 12-01-24 E
13881 Courier BCE i ~_12-01-6 A
’ . 885222
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Lincoln Town/Mark VI
1982 Ford/Mercury BCE 12-01-22 E

Lincoln Continental

T-Bird/XR-7

Farrmont/Zephyr

Granada/Cougar
1982 Mustang/Capri BCE 12-01-25 E
1982 Escort/Lynx BCE 12-01-25 I
1982 ‘Light Truck BCE 12~01- H
1982 Medium/Truck . BCE 12-10-6 G
1982 Courier BCE 12-01-05 A
*BCE - Body, Chassis, Electrical
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* General Broke S;;rvice“

I e '
be inspected {or wear or damage.
9. On floaung caliper type disc
brakes the caliper assembly must be
i removed from the spindle prior to re.
' maval of the shoe and hning assem-
. bhes, . :
10. On flasting cahiper type diss
: brakes the calipers must not be inter-
changed from one $ide t6 the other.
When the caliper 1s nstalled on s
proper anchor plate and spindle, the
bleeder screw will paint to the rear ol
the vehiclke H a cahiper 1s 1nstalled on
the wrong side of the vehicle. it is ot
possible to bleed the system property.
1. Do not auempt 10 clean or
resiore ail or grease soaked brake hn-
ings. When contaminated lintngs are
found, brake hrings must be replaced
1n complete axle sets.:

y,o [N [ATIE |
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PRSI e el L

DRUM BRAKES

l-“l'l:mc;Ve ' Lhc u:heel from lh;
drum. and remove the drum as out-
lined 1n Part 12.02 °

B o s TS
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.
.

ol the brake

IS

2. Brush all.-dust [rom the backingj

* plates and intenor
drums,

cessive lining wear or shoe damage. If

<" % the rivet heads or il the shoes are
damaged, they must be replaced. Re-
place, any. latag that had bezn con-,
N taminated with ol grease or brake
. ** Muid, " Replace liming in axle seu.
Prior to replacement of lining. the
drum diameter should be checked 1o
dewrmine il oversize linings must be
installed.
4, Cheek (he condition of brake
: shoes, retracting springs. hold-dowa
' springs, and drum for signs of ov-
erheating. {f the shoes have a slight
blue coloring. indicaung overhecaung,

. it

- % JImspect'the brake shoes for ca-”

. the lining is worn within 1732 1nch of _

N /?70 G’ 540/ /"/ﬂ-nuz/ l/a // /
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replacement of the retracung and
hold-down springs 15 sirongly recom.
mended Oserheated springs tose their
pull 2nd could cause the new lining ta
wear prematurels. il they are not re.
placed. M he brake drums are heat
spotted, indicating a overheated con.
dition, thes shouid be replaced.

5 I the vehicle has 30.000 or mare
mi'es of aperation on the brake lin-
ings or signs of overhcaling are pres-
ent when rchiming brakes. the wheel
¢yhnders should be disassembled and
nspecied for wear and cniranes of
dirt into the cyhinder, The cvbinder
cups should be replaced. thus avoiding
luture problems

6. lnspeet all other brake parts and
replace any that are worn or dam-
aged,

7. laspect the brake drum and. W
necessary, refimsh, Refer to Part
12-02 lor refinishing.

BRAKE BOOSTER

" Check the booster operation as
noted in Pary 12.01. Power Brake
Funcuonal Test, Il the brake booster
1s damaged or inoperauive replace o
with' a new boaster The brake boost-
er is serviced only as an assembly.

e dv 8

Steel tubing is used throughout the

. brake sysiem with the exception of

the Miexible 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 differeanal valve after
blecding the sysem.

T SN LI L S S

BRAKE TUBING

Il 2 section of the brake tubing be-
comes deamuaged, the entire section
thould be replaccd with tubing of the
same lype. size, shape and length,
Coppet tubing should not be used in 2
hvdtaulic system. When bending
drake tubing to fit underbody or rear
axle conwurs, be carelul not to kink
ot crack the tube,

All brake tubing should be double
Nared properly 10 provide good leak-
prool connecuons Clean the brake Lot
tubing by flushing with clean brake
fluid belore installation. . ..

When connecting a tube 10 2 hoss,
tube connector, or brake cyhinder,
tghten the tube fituing nut 10 speai-
ficd torque with Milbar Tool 1112
144 or equivalent, , . . \

BRAKE HOSE

A lexible brake hase should be re-
- placed 1f it shows smigns of softening,
" cracking, or other damage.

When installing 3 new front brake
hose. posiion the hese to avoid con-
1act with other chassis paris. Place 3
ncw Copper gasket oser the hose fite
ung and thread the hose assembly
iow the [ront wheel cvlinder Engage

L

005224

* 1be opposite end of the hose to the

bracket on the frame. fastall the hor-
seshoc-type rewsining clip. and coa-
ncct the tube to the hose with the
tube fitting nut. . '

A rear brake hose should be in-
saalled so that it does not touch the
mulfler outlet pipe or shock ahsorber.
Thrsad the hose into the rear brale
tube conpector Engage the ront end
of the hose 1o \he bracket oa the
{rame. lastall the horseshoe-type re-
1aining chp, and connect the tube to
the hosc with the tube liting nut.

/2-0¢-0oF
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General Hydraulic Brake Service

12-01-29

6 Cleao 2l parts in clean isopropyt
slecohol, and inspect the parts lor
chipping. excassive wear or damage.
Whes using & master cylinder repuir
Kit, Install all the parts supplied.

7. Be sure chat all cecesses, opemings and
mtcrnal passages are open ind clexn,
Place all pany an 3 cican pan or

papet.

L laspect the master cylinder bore for
hgns of etching, punng, sconng or
rust If necessary to hone the master
eylinder borc to repair damage. do

3 sot exceed allowable doace

1 spesificuons.

Assembly

1. Dip all parts except the master
cylinder body 1n clean brake fluid
(ESA-M6C25-A) Ford Part No.
COAZ-19542-A or DOT-) equivalent.

2 Carclully insert the compicte
secandary piston and ceturn spang

. &ssembly in the masrer eylinder bore
{Fig. 23)

*3 Install the prmary piston assembly n 9,

the master cylinder bore

‘4 Depress the primary pision snd

install the snap ong in the cylinder
bore groove.

5. Insall the push rod, boot and retuncer
on the push rod. if 10 equipped. Install
the push rod assembly into the
primary piston. Make sure the
retsiner is properly sested and
holding the push rod securely.

6. Position the nner end of the push rod
boot (if 50 cauipped) 1n the master
cylinder body retaining groove.

7. Install the secondary piston stop bolt,
f used, with an O-nng «f screw 13 on
bortom outside of master cylinder
casung.

8. [nstall the dleed screw (if so
equipped). Install the gasket
(diaphragm) in the master cylinder
filler cover Position the gasket as
shows tn Fig 23 Make sure the
grsket i3 securely seated

Install the cover and gasket on the
master ¢ylinder 3nd secure the cover
1nto position with the retauner,

L1%-¢ X4

FIG 24 Removing Snop Ring—

Typical

DISC BRAKES

1. Remove the wheel and ure from the
‘e~ ' chubund rotoe- * ¢ T ev

2. Inspect brake shoes and lining for
i . wear, Uf the lining 18 wormn to within
b

shoe and lining assenhhies (complete

pproyriate -
3. Yisuail’ check the caliper. I€ the

caliper housing is leaking, it should be
: ceplaced, I a scal s leaking, the
E : caliper must be disassembled and new-

*« """ ibe bore, & new caliper hovuag 18

required.

Refer to Part 12.20 for &

. t +, votor resurfacing procedure. !
)

DISC BRAKE SERWCK
PRECAUTIONS S Tl
#Fe vt Y Qrease e any otber fordign matensd’
musz oc kept off the linings surfaces
of the rotor, and external surface of
the hub during servize operations. In
haodling the rotor and caliper
assemblies, svord deforn.ation of the
brake rotar and nir king or scratchug
of beake hnings.

2 If & caliper pision is removed for any
reasoa, the piston scal must be
replaced . -

1. Dunng removal and installauon of a

- rake

-t
DI S

** *" |/% toch of the choe, replace all (4) ~

 « axle set) on (rout or rear wheels as |

,+ szals installed. If 2 pistos 8 wazed g

CLEANING AND INSPECTION -

4, Front wheel bearing end play is
cecitical sand must be within

aptficavona. ot o - R

S. Be sure the vehicle s centered on the
boist before servicing any front end
componénts, tg'avoid bending or °
damaging the rotor splash shield on

full right or left wheel turns. 4

&' Riding of the brake pedal {common
on left-foat zpplications) must be
avoided during vehicle operation.

7. The wheel and tire must be removed
‘zparately from the brake rotor.
unitee drums brakes where the wheel,
tire smd'irum can be removed a3 &
unal,

L Do not attenpt tc clean oz restors ol
or grease-soaked braks linings. When
contaminated limngsare found, brake

Buings must de replaced i complete 5

axle setx

Tl s et R e i e B p e f Y T W damaged.

“ORUM BRAKES - - e

&

twes

). Rewsove the wheel (rom the drum,
and remove the dium a3 outlined in
Part 1202

L Use s indusmial type vacuum‘]
cleanet to repove all dust from
the Lackling ‘plates and interior of <= -
the brake drums.

J, Inspest the brake shoes for excessive
lining wear or shoe damage. If the
linuig ts worn withun 1/32 wnch of the
rivet heads or tf the shoes are
damaged, they must be replaced.

sets. Prior to replacement of lining,
the drum diameter should be checked
worderesTine that Ahe brake dram
braking surfacs diameter 15 within
spectfication I the braking surface
diameter exceeds specification, the .
drum must be replaced.

Cheek the candinon of brake shoes,
retracting springs, hold.down
springs, and drum for signs of
overhaating. If the shoes have 3 sught
blue ¢colonng, indicating overheating,
the retracting and hoid-down spangs
should be replaced. Overheated
springs lase their pull and could csuse
the new hining to wear prematurely,
il not replaced. If the brake drums are
beat spotted, indicstuing an overbeated
coudition, they should be replaced.
Inspect all other brake parts sad
replace any thai a4 -c:a or
Inspect the brake drum and, +f
necessary, refinish. The maximum
inside braking surface diameter is
showrt oa each brake drum (Fig. 23),
If the maximum 1nside braking
surface diameter shown on the drum
is sxceeded either by wear or
refinishing, the drum mus( be
replaced. Refer to Part 12.02 for
refinishing

BRAKE BOQSTER

Check the booster operation as nated

h e e e -

0885225

i, wheel assembly, exereise care not to

. liaterfere with and damage the cahiper
splash shizid or the bleeder screw
finng.

.

Replace sny hiaing that had been ’

coantaminsied with oil, grease or
brake flusd. Replace lning in axle

e

snder Power Brake Functional Test if
the brake booster s damaged or
DOPCTALIVE, teplace 1t with 2 new bocster.
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.¢ 8. Remove the linc and inspect the flare

- for cracks or poar flare form. If the
flate 15 not correct, cut u off and
, repeat the process,
The finished flare must be square
with the ime, free of cracks and have
& smooth mating surface to ensure a |
leakproof connecuon,

- Flaring a Line [Flaring-8ar Typs)
" Referto Figs. 15 and 17,

** 1, Cut off and straighten the required

* fength of line, (A line cutting tool wul
.. .simplily makiog a cleao and square
cut).

* #2, Square off the ends of the line with a
file, and chamfer the end of the hne
o be flared.
3. lInsert the line through its appropnate
ribbed hole in the bar assembly untd
*- the eadt of the line sticks out about as *

above the bar, or cven with the bar,
depending on the tool usad -

. Fit the adapror onto the line and stide

the bar into the yoke Lock the bar in
posiion with the hinc beneath the
yoke scraw,

.* Form the single ﬂare by nght:mng

the yoke screw securely.

Release the screw and remove the
adaptor .

. Form the double flare by u;hemn;

the yoke screw again, with second
adapior fitted, depending on the too!
used,

. Release the serew bar, and flared line

fnspect the flare for cracks or poor
fNare form, and repeat the process if
the flare 15 not correct.

- Repeat Steps 3 through § at th:

' opposite wheel cylinder.

" far 38 the thickness of the adaptor *

Cen ey et T D o, . e
Genem| Hydraulic Brake Servuce N b m._m 77 o
—n

1™

FIG. 17 Line Flaring (Flanng 50,
Typel -
BRAKE HOSE

Replace a Nexible brake hose |! e
shows signs of softening, cracking o
other damage.

When installing a new brake hrn_
position the hose 10 avoid conuact win -
other vehicle pants.

o

REMOVAL AND lNSTALLATlON e S e

BRAKE DRUM

All Vehicles thru 9000 Sorie:
Use the following service procedures
" ! for both hydraulic and air brakes. Since
the F-100 thru F-350, E-100-E-150 and
. Bronea rear drums, and the P-300 (froot
#nd rear) procedures ipply to hydraulic

;f( 11-

. " 7 .brakes only, they are eovered in Part {2+
.s\-mi' Swa :.‘-,lJ SR RPN
* ,FRONT BRAKE DRUM -

1. Raise the vehicle until the tire clears
the Noor and remove the whee! and
tire from the hub. Loosen the brake
shoe adjusting screw undl the shoes
no longer touch the brake drum.
Remove the grease cap and the gasket
(if equipped) from the hub.

2. Ou vehucles wmith 9,000 Ib froat axles
tnd hydraulic brakes remove the
locknut, locking ring, dimpled washer
and adjusting nut. On &l other axles,
remove the couter pta, adjusting aut
and flat washer (rom the spindle.

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

4

Remove the [ront wheel- zo~hub
retaining nuts (or rim and hire
attaching nuts). Remove the wheel

* {or rim and tire) from the hub and

drum.

Remove the brake drum r:uuncu and ,
attachisig bolls. scmvs or boits and -
Buts. o~

and repair ar replace if necessary. If
a new drum will be installed, be sure
1o reroove the protectve coating with
degreaser.

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

Place the brake drum 10 the hub and
install the retainers and retaining
holts, screws, or bolts and nuts.

. Install the hub and drum on the whed

spindle. Keep the hub centered on the
spindle 2o prevent damage to the
grease retainer or the spindle threads.

10. On vehicles with 9,000 Iy front axles

and bydraulic brakes install the outer

., Remove lh: buke qrum. from the .. ..,
* buk .

. Check tbe drum for d.ama;e or waar,

o et . e e
. . Cer e

- e

beanng cone and roller assembly, and - °
the bearing adjusting nut, On 4l
other axles, 1nstall the outer beanng
cone and roller and flat washer on 1he
spindle lastall the adjusting nut

T Install the wheel and tiré on'the hub o
Then install the elamps (if 3pplicable)
md the wheel stud nuu

e .';

XYy

12 While muung the whccl tighten the ™
adjusting nut to specificauon, Adjuw
wheel beanngs as described 1n Group
1.

13. On vebicles with 9000 Ib front asle
and hydraulic brakes, instsll the
dimpled washer with the dimpie
indcxed in one of the holes tn the
adjusting nut. Install the lecking nag
lock nut and ughten to specificanon
Bend the locking nn; over aflatof the

lock auL : - .

14, Install the gasket (il :qu:pped) snd
the grause cap, and tighten the vh
stud nuts to specification. Install the
hub cav (i equipped), and ad)ust ¢
brakes a3 desenbed i this Part

I

OVERHAUL

An industnal type vacuum clexner in
place of compressed air, 1s recommended
to rcmove any dust and dut present on
brake linings. pads, rotars and drums ect,
when performing whegl brake reparrs.
Al30, sny machining done an brake
linings or pads should be donc using
praoperly exhaust ventilated equipment

1977

BRAKE DRUM REFINISHING
£-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 18 thoroughly cleancd off the
drum after the operation.

A badly scored, rough, or out-of-

round drum should be ground or turned

«c/ﬁ 5-40, /70—'444/

Vol ¢

P /2 -0l-22

on & drum lathe. Do ngt remove 31y
more material from the drum than #
necessary o provide s smooth surfse of
the brake shoe contact. Brzke dium®
maximum braking surface diametef ¥
shown on cach brake drum (Fig. 19
Brake drums which exceed the manmua
braking surface dismeter shown on '7¢

¥ -

e a0 -
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General Hydraulic Brake Servies -

12-01.37

.installed. If o piston is seized in the bore, 6 new
HEEASERRRE “ coliper housing is required.. c,oe

Rafer 1o Part 12-20 for disc brake rotor
resurfacing preocadure. .

DISC BRAKE SERVICE PRECAUTIONS

. 1. Grease or ony other foreign material must be kept

off the finings surfaces of the rotor, and externol

surfoces of the hub during service operations. In
handling the rotor and coliper assemblies, avord
deformation of the brake rotor and nicking or
scratching of broke linings.

2.. If o caliper piston is remaved for any reason, the

© . = - piston seal must be replaced. .

3. During removol and instcllation of & ‘wheel

' assembly, exercise care not to interfere with ond

1 . .domage the caliper splash shield or the bizeder
screw fitting. :

4. Front wheel bearing end ploy is enticol and must

.. be within specifications.

*" 57 *Be sure the vehicle is centered on the hoisf bafore’
servicing ony front end components, to avoid
bending or damaging the rotar splash shield on full

, fight or left wheel turns.

8. 'Riding of the brake pedal (:Bmmcn on left-foot
applications) must be ovoided during vehicle
operation. . v . .

o7, The wheel and tire must be removed seporately
from the broke rotor, unlike drum brakes where the
wheel, tire and drum con be ramoved os 0 vait.
Do not aHempt to clean or restore oil or grease-. .
soaked broke linings. When contominated linings

- are found, broke linings must be replaced in

RN R
K

L

.

'
.

»

805227

SinEig,,

Ny . 2.7 complete axle sefs: -

9. " On Fairmont/Zephyr onfy,‘-ufwuy'x replace rubber °
cqliper insulators ond plastic sleeves when
replacing linings. Da not lubricate the slide pins.

ORUM BRAKES

1. Remave tha wheel from the drum, ond remove the
drum os outlined in Part 12-02,

2. Use an industrial vacuum cleaner to remove olf dust
from the backing plates ond interior of the broke
daryms. A

3. Inspect the broke shoes for excessive lining wear
or shoe damage. {f the fining it worn within 1/32
inch of the rivet heads or if the shoes are damaged,
they must be replaced. Replace any lining that has
been contaminated with cil, grease or brake fluid.
Replace lining in axle sets. Prior to replacement of

front whegls ond ot t
connection. N

lining, the drum diemeter should be checked to
determine that the brake drum braking surface
diameter is within specification. If the broking
surfocs diameter exceeds speaficotion, the drum
must be replaced.

Check the condition of brake shoes, retrocting
springs, hold-down springs, ond drum for signs of
overheating. If the shoes have o slight bive
colering, indicating overneating, the retracting and
held-dawn springs should be replaced.
Overheated springs lose thair pull and could
cause the new lining ta wear prematurely, if

1578 (or SHe, /‘h,..,‘/ vil 12207232

—————

not replaced. If the brake drums grq hagt
. spotted, indicating on overheated condition
they should be replaced. !

5. Inspect all other breke parts and replace any they

are worn or domnoged.

6. Inspect the brake drum and, if necessary, refinigh

The moximum inside braking surfoce diamats,
is shown on each brake drum (Fig. 33), ¢ the
maximuminside braking surface diameter shown on
the drum 13 eaceeded either by wear or refinishing
the drum must be replaced. Reler 1o Part 17.02 for
refinishing.

8RAKE BOOSTER ‘ T

Check the booster coerohion os noted unde.r Power

Broke Functionol Test, If the broke booster is damaged
or inoperative, replace 1t with o new booster, The
brake booster is serviced only as on aossambly,
including the check valve. :

BRAKE TUBING

Sy

If a section of the broke tubing becomes domaged,, .. .

the entire section should be replaced with tubing of ths
some lype, fize, shape ond length. Capper tubing
should not be used in o hydraulic system. Whan
bending brake tubing to fit underbody or rear axle
contours, be careful not to kink or crack the tube.

HYDRAULIC LINES

Double wall steel tubing is vied throughout the beake

system with the exception of the flexible hoses at the
h_e‘rc_a_r‘fxlo housing brake_lube

Always bleed the applicable primary or

All brake tubing should be double flared properly to

provide good leakproof connections. Clean the brake
tybing by flushing with clean broke fluid before
instollation.

When connecting o ube to g hose, tube connector,

or brake cylinder, tighten the tube fitting nut' to
- spegified torqua with Milbar Tool 1112-144 or
equivalent.

BRAKE HOSE

A flexible brake hose thould be reploced if it shows
signs of softening, cracking, o other damaga.

When installing @ new front brake hose, pasition the
hase to ovoid contact with other chassis parts, On all
vehicles except Foirmont/Lephyr, place o new copper

gaskat over the hose fithng and thread the hoe
assembly into the front wheel cylinder or coliper-
Fairmant/Zephyr front hote does not require a coppe!
gasket and is reusable. Engage the opposite end of the
hose to the bracket on the frome. The white stripe on

the hose should show no evidence of twisting. Install the
horseshoe-lype reraining clip, and connect the tube 10

the hase with the tube fitting nut.

- -
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iecondary brake system cfter primary or*
secondary brake system hase or line replacement.
Ceantralize the pressure differentiol valve after bleeding
the system.
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General Hydraulic Brake Service
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_OVERHAUL -

T Removal of dust and dirt from broke ossemblies
. should be done by using the Rotunda brake vacuum
. {model 34-0009) or Rotunda brake parts washer {model
- 450016} or an equivalent Beake assembly dust and dirt
should not be removed by either blowing off with an
air gun o¢ vocuuming with a standard industrial veeuum
cleaner because a heolth hazard from breathing in
asbestos dust may develop. Alse, any maochining done
an brake linings or pads should be dane uning properly
exhaust ventiloted equipment Also, any mochming
" done on broke linings ar pads should be done using
properly exhaust ventilated equipment,

BRAKE DRUM REFINISHING

Minor scores on g brake drum can be removed with
fine emery cloth, provided the emery 13 tharoughly
_ cleaned off the drum after the operation.

j i _A bodly scored, rough, or out-of-round drum should

monufacturers instructians.) Do no! remove ony moce
- material from the drum thon is necessary to provide o
' smooth surfoce for the broke shoe contoct. Brake drum
maximum braking surfoce diometer is shown on each

brake drum {Fig. 13). Broke drums which exceed the

maximum braking surtace diameter shown on the brake

-drum, either through weor or refinishing, must be

reploced. The moximum braoking surface diameter

rest s .« specificotion, which is shown on each brake drum (Fig.
13), ellows for @ 1.52mm {0.080 inch) mochining cut
over the original nominal drum diameter plus .762mm

i
o , discard digmeter.
. o ..

v v ~ .t

. % SRAKI BAUM < TYPICAL
. * . “ M

MAXIMUM DIAMETER
mes-1e

FIG. 13 Rear Brake Drvm Moximum Inside
Braking Surface Diameter Marking
Location~—E-100~-£-350, Bronce, and F-
100—F-330Q

FRONT DISC BRAKES

1. Remove the shae ond linings as described in Part
12.24 Disc Brokes—Llight ond Heavy Duty—
Sliding Coliper.

2. Measure the thickness of the brake lining. If the
hining thickness of any point on the assembly is less
thon .794mm |1/32 inch} obove the backing plate

- or nvets, o+ if the hning shows evidence ot brake

/9?‘: <'l"r rfuc/( J“.’ /“,‘q,“/

i be ground or turned on a drum lathe. (Refer to the lothe

10.030 inch) additional wear before reaching the drum-

—

fluid or eil comtamination that is cauting g brok,
pull, reploce all four shoe ond lining Gisembliq

3. To check rotor runaul, firs) elimingre the wheel

bearing end play by tighteninz the adjusting nyy
Then check to be sure the rotor can sull be rolqled:

4. Clamp e dial indicator to the spindle so the stylin

canlacts the rotor appreximately one inch fram the
ouler edge. Rotate the rotor and Iake an indicare,
reoding. If the reoding exceeds .254mm {0 01g
inch) toral lateral runout within o six inch rodiyy gq
the indicator, replace or re-turface the disc brgt,
rotor, The following requirements must by mel
when re-surfacing disc broke rotors.

Use o disc broke lothe to re-finish the disc brgk,
rotors. [Follow the manufacturers instructions.)

No more than .508mm [0 020 inch} of moienal
may be machined equally off coch surface |A and
B, Fig. 14). I} rator thickness falls below the
minimum shown an each roter, 1t must be replaced,

NP TE TSNS - vk ' ..y
+0 00 =0 508 (0000 INCH} .:I_l

34 3%nm 10.99 e
-0 00

MINIMUM OVEAALL Q.300nm 10020 InCu
THICKNESS

20 27mm 1) 180 1HON

]
| MINIMUUM DVERALL I
THICKNESS £

78 44mm

ey e
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'
N\ S
\\\\\\\\\\\\\\\ \\\\\\\\\“ a..:=,:
| #3014 1 @ AND §I
AND & % wove
L ABOVE 400 GV 14 X 2t C om0 i“‘-l\.\\g\%\“\:iﬁ

# 100 430074700 GVWR
TITH POWER BRAKER

T 30.20mem 11 190 INCHY.
. 22 ——t
Q300 IO INCNY -1 r—

MINIMUM OVERALL
THICKNELS
B atmwn {1 10 LIOW

B-100-150 {74 21 F.140 14 v 4) £ 100-150
AND BRONCO 5 75016 4 31, F 250 6500 CVIR

LEXEEPT 100 4A3A/AT00 CVYWA W T POWER BRAKES] N2003 18

FIG. 14 Disc Braka Rotor Service Limits

The finished braking surfoces of the rotor mus!
be flat ond poraliel within 0.025mm (0 001 -inchl:
lateral runout must not exceed 0.07dmm {0 003
inch) total indicatar reading, and the surfoce Finish
of the beaking surfoces must be 16 to B0 micre
inches.

When the runout check is finished, adjust the
beatings as described in Part 11-10, Whae!
Hubs and Bearings—Fron! (except Fron!
Wheel Drive) to prevent bearing failure.

5. Check the 1olor far sconng Remove minar $coles
with @ fine emery cloth. If the rotor is excessively
scored, re-Bnish or replace the rotor 1f necesscry:

delg ey, [/-c, //L-ol-Zu
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; icle i tered on hoist before ser- 4 k iti
g Ba sure vehicle is cen . Check condition ot brake shoes, retr .
vicing any front end components, 0 avoid ben- ing, holddown springs, and drum ;ofcs':gﬁ:?f
ding or damaging rotor splash shield on full overheating If shoes have a s.ght biue color-
nght ar left wheel tumns. ing, Indicating overheating, retracting and hold-
be down springs should De replaced
ot ¢ Ruding of brake pedal (comman on left-front ap- springs lase their pull and couid cauos‘;etrwr;?:uerg
& pncalipns) must De avoided cunng vehicie ing 10 wear prematutely, 1t not repiaced. it
) operation. brab::edlr:éns a;etheathsponed. Indicating an
or overhea conditian, they sh
1. The wheel and tire must be removed separataly Yy should be replaced
from the brake rotor, uniike drum brakes where 5. Refer to part 11-15, tor hub nut Lightening pro-
n, the wheel, tire and drum can be removed as a cedure.
A unil,
1t |
b 2 Do not attempt to clean or restore oll or grease-
soaked brake linings. When contaminated Jin-  Brake Booster
ings are found, brake linings must be replaced
N in complete axle sets and the rotor braking sur- Check booster operation as noted under Power
n | taces wiped clean. Brake Functional Test. If brake boostar 1s damaged
e | or Inoperative, replace it with a new booster, The
. not lubricate caliper shde pins. brakg booster 1s serviced only as an assembly, in-
¥ Do nol P A cluding the check valve,
: 10 Calipers must be Installed with bleed screws In
" anduist o2 <. an upward position for proper bleeding of air . Brake Tubing .. .
s {rom brake system. IR CT T T men et o
r o , . s 1t a section of brake tubing becomes damaged,
i } . Drum Brakes o toL *' the entire section should be replaced with tubing of
L A . Lo L T T e e T 2 the same type, size, shape and (ength. Copper tub-
. *1. Remove wheel, tire and drum assembly trom ing should not be used in a hydraulic system. When
GEa T Ugnindle. v -+ s e ept,, bending brake tubing to fit body contours, be
Lo LT el LT . we—mezy " caretul not to kink or crack tube, .

i@ ... 2 Use anndustrial vacuum cleaner lo remove all

© *' dyst from backing plates and interior of the

WARNING: Never inhale dust from brake linings.
Asbestos dust when inhaled can be injurious to 4
health. Do not blow out dust with an alr line. A
vacuum cleaner aquipped for this purpose, brush orJ

drake drums.

' Al - R

11g thould be carefully used to remove any dust.
Any dust should be contained in a sealed bag far
fupcsal.

v .
[ Y . «

3. Inspect brake shoes for excussive lining wea
or shoe damage. It lining lg 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
brakae fluid. Replace hining in axle sets. Prior to
replacement of lining, drum diameter should be
Checked to determine that brake drum braking
Surface diameter is within specificahons. It
braking surface diameter exceeds specifica-
tion, drum must be replaced.

.
l'}:’?h_____

-

Hydraulic Lines c. oLy S

* Double wall steel tubing is used throughaut the
brake system with the exception of the liexible
hoses at the Iront and rear wheels. -

Always bleed applicable primary or secondary
brake system aftec primary qgr secondary brake
system hose or line replacement. Cantralize
pressure ditferential valve atter bleeding system.

) Ali brake tubing should be praperly double flared

1o provids good leaknroal, conngctions. Clean
brake tubing by flushing with clean trake fluid
before installation .

805229

- D R L L TR

When connecting a tube 0 a hose, tube connec-
tar, or brake cylinder, tighten the tube litting nut to
specified torque with the D81L-600-A inch-pound
torque wrench.

LT N - Lo . [N N T R R LR AP Ry A I
S e PR IPL O . T i e P 1L FC RN S S L AR ae A R
- . . : . B
, IR e .‘ T T AL T, - B Y Ja e
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‘/ [P le o /2
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Droxe wrum

14~ 1v=0

! & yMOVAL AND INSTALLATION

e following opply 1o vehicles equipped with either
o¢ o hydraulic Droxes.
wARNING: Never inhale dust from brlesg linings.
Acbestos dust when inhaled can be m|§:ri9u; 1o
aosith. Do not blow out dust with an air line. A
yocvum cleaner equipped for this purpose, brush
o rog should be carefully used 99 remove any
anl. Any dust shauld be contained in a sealed bag
boe ditposal.

CAST SPOKE WHEELS

aprovsi

+  Roise the vehicle until the tire clears the floor and
istall sofety stands, Remove the hire and nm
onembly by removing the clamps ond nut.

3 Remove the cast spoke wheel ond drum assembly
from the frant or rear axle.

3 Remove the drum from the cost spoke wheel by
semoving the nuts, bolts ond washers,

4 Check the drum for damage or wear and repair or
reploce if necessary. if @ new drum will be instolled,
remave the protective coahing with o degreaser.

4. _NOTE: Replace the drum with the same type ond
' “$yite. Failure to do sa will affect vehicle
performance. Replace cast drums with cost drums,
Reploce centrifuse drums only with centrifuse
:"“. dm - PR T .

. e ae o
.« ¢ e vwm 4

=T e

atsllation

ey

t "= the nuts o 299-352 N-m (220-260 f1-lbs).
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, e~

"'? PE T L TN PR
.. . " .
.
e s o : IMMOARD . R
L3 N ]
. . - ’- otk . -
. R LA TS R O]

e

s
. - -
[P Y
H

1. 6 Broke Drum Mountings

$R AT W centrifuse drums.
B 004, "Kasemble the drum to the cast spoke spidér, Tighten * . ™"

I T et

. ’
. o Loewee o’ L I
h

* - LX) >,
veq et —eldien u-!..'_.-,..a‘ Sl [ racaa OME

2. Assemble the cast spoke spider and drum Gisembly
ta the front or rear axle. Adjust the wheel bearngs
and the axle shaft installahan, if necessary, per the
appropriate Section in Group 1}

3. Install the Hre and wheel assembly on the cagt
spake wheel. Refer to Section 11-01, Wheels, Rims
ond Tires for the procedure.

4. Tighten the fron! and rear wheel clamps 10 289-352
N-m {220-260 fi-lbs).

DISC WHEELS—OUTBOARD MOUNTED
DRUMS

Aemoval

1. Raise the vehicle until the tire cleors the flaor and
install safety stonds. Remove the nuts retamning the
tre and wheel ossembly to the hub {Fig. &).

2. Remove the drum from the hub,

3. Check the drum for damage or wear and repoir or
replace a3 necessary. If o new drum is installed, be
sure to remave the prateclive coating with
degreaser. .

NQTE: Replace drums with drums of the same type

Failure to do so will affect vehicle trock and’
performance. Replace cast drums only with cast
drums. Replace centrifuse drums only with

0805230

RN 9 .r‘~ LIAEY S o Y

. Check whee! grease seals for leakage. !f the hub
*'1s removed from fhe axle, install new wheel grease

* secls, T “ene
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Y
Insert the fine through its appropricte nbbed hole 8. Rclease the srew bor, ond flored line,
: in the bar ossembly unnl the end of the line sticks flare for cracks or poor Hare farm, and ,l.’:::; ;::
! out obou! :; for as the I:nc:ne;s ofdthe addcprer process if the flare is not correct.
ar, or even with the bar, depending an
;.b:::o'lh:sed. P 9 9. Regect Steps 3 through 6 ot the cpposite wheel
. . . cylinder.
L Fit the adapter onto the line and slide the bar into
the yoka. Lock the bar 1n position with the line
beneath the yoke screw BRAKE HOSE
4 Form the single flare by tightening the yoke screw
securely. Replace o flexible broke hose if it shows signs of
Release the screw ond remove the odaplor. softening, cracking or ather domage
7 Form the double flare by tighening the yoke screw When instolling a new broke hese, position the hose
ogoin, with second adaptar fitted, depending on to avoid contact with other vehicle parts
the tool used,
. OVERHAUL _
. (3]
WARNING: Never inhale dust from brake %
limngs. Asbestos dust when inholed con be SRAXE DAUN « TYPICAL oo}
injurious to health. Do not blow out dust with en \S)
. .oir line. A vacuum cleaner equipped for this
purpose, brush or rag shoula be corefully used to
PR A . remove any dust. Any dust should be contained
) in o sealed bog for dispesal. ’ -
{ Removol of dust and dirt from brake assemblies
de ?;-', “ > thould.be done by using the Rotunda brake vacuym .
] Imodel 34-0009) or Rotunda brake parts washer [model T
s1. f% .. . .t50014) or on equivalent. Brake assembly dust and dirt
SE0dh e shauld not be remaved by either blowing off with an. g SOovlonfan v o
|- " el gun or vacuuming with o stendard industrial vecuum ‘ MAXii Ciawg i & a et
1%’ * “cleaner Because o health hazard from breathing in ] . ety en e mmESEH
oibestos dust may develop. Also, any machining done : o .
on broke linings or pads should be done using properly | FIG. 13 Rear Brake Drum Maximum Inside
¥+ .F~¥ - ethoust ventilated equipment. Alsa, any machining Broking Surface Diameter Marking
+.od. B done on broke linings of pads shauld be done using Location—E-100—~£-350, Bronco, and F-
peagerly exhaust ventilated equipment. * e JOOTTFJSO P AR S12
TR S ."'%KE DRUM REFINISHING - . 2," "Measure the thickness of the brake lining. if the
N .. Minor scares on a brake drum can be remaved with fining thickness at any point on the ossembly is less
NN " fine emery clath, provided the emery is thoroughly thor.i 794mm l'l/32. n?ch] above the backing plate
. +§. . . deaned off the drum after the operanon, or rivels, or it the !nmqg shows.evvden.ce of brake
' * A bod! ¢ p .. fluid or oil contamination that is cousing o broke
3 be adly scored, rougn, or out-of-reund drum chou'w pu", '°PI°“ afl four shoe ond lining assemblies.
| ground or tumed an o drum lathe. {Refer 1o the lothe - ..
~«7 wmanufactucaey inttructians) Qa nat cemave any mare 3. To cl:\eck rotor runout, first efiminute the wheel
matericl from the drum than is necessary to provide o bearing end ploy by tightening the odjusting nut
s 4}. -+ «» wmoath surface for the brake shoe contaet. Broke drum Then check to be sure the rator can still be rotated.
\

I 3
-

maximum braking surface diameter is thawn on each
Yoke drum (Fig. 13). Broke drums which exczed the
mazimum braking surface diometer shown on the brake

. dwm, either through wear or refinishing, must be
"P’Dfed. The maximum braking surface diameter

F . Weaficotion, which is shown on each brake drum {Fig.
13, aflows for ¢ 1.52mm [0.060 inch) machining cut

over the original nominal drum diameter plus .7462mm
10.030 inch) additional wear before reaching the drum-
L o dicard diameter. ..

FRONT DISC BRAKES IR
F - . 1. .Remove the shae and finings g1 described in Section .
12-24 Disc Brakes—Light and Heavy Duty—
! Sliding Caliper,

s v K TR

'/

Sldhat

Clomp a did indicator 1o the spindie so the srylus
contacts the rotor approximately one inch from the
outer cdga. Rotate the rotor and take on indicator
teading. If the reading exceeds .254mm (0.010
inch} totol fateral runcut within ¢ six inch radius an
the indicator, replace or re-surface the disc broke
rotor. The following requirements must be met
when re-surfocing disc broke rotars.

. Usa a disc brake lathe 1o re-finish the disc brake
. rotors. (Follow the manufacturers instructions.)

No more than .508mm {0.020 inch) of material
‘ may be mochined cqually off each surface (A and
8, Fig. 14} {f rotar thicknecas folls below the
minimum shown an aach rotar, it muit be replaced.

4.

GEa  Ligar Tk Sy AT 8507k TR Lieiai-)S
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120125 GENERAL HYDRAULIC BRAKE SERVICE 12.01.25
P
o
RADNUS
. . 1AMM ¢ 29
BLAT WASMER WUs NUT 10818 2 on
14801338 $2t NBQY714.5Y00
TIGHTEN NUT 70 243 171 Nv e
(160,00 L0-FTT 4PTER HUR 15 $EATED atrRox.
USING SPECIAL MUB INSTALLER TOOL
TALP 1104 A 0O NOT USE IMPACT
WRENCH FOR REMOVAL OR INSTAL
LATION OF HUB NUT AFTER NUT IS
TORQUED CEFORM NUT COLLAR INTO
SL0T OF DRIVESMAFT USING TOOL AS (M
DICATID IN THiS AIGURL ThE NUT MUST
NOT SPUY QR CRACK WiEN STAKED 15
NUT IS SPAIT OR CRACKED AFTEA STAK
NG, T MUST B& REMOVED aND o
REPUACED WITH KEW, UKUSED NuT, g
[y
THE STAKING TOOL CAN g
- - £ FABRICATED #AOM AN
EXISTED HARDENED
- . CHISEL, THE CORRECT
RADIJS OM THE CHISTL TiP
WILL PREVENT IMPROPER
NOTY STAKING, OO NOT AT-
AEMOVING OF MQVING A TEMPT TO STAKE WiTH A
MUB NUT AFTEA STAKING SMARP EDGED TOOL,
REQUIRES TME NUT B
R uvucsb WITH A NEW . ., . FABRICATE TOOL
: bl Tt e R TR R T R R Ca RDICT TR T oL SR
:"'-‘ JE . R » e = -:"‘\- s .,"' 20w vene &0t ':‘._». IR Y e st e ue, - N W37
" FlG 11 Hub Nut lnstallatlon e R i 0 Wy e et -
‘e R et AT e o’ I G AR
1 N . s ’ """:":‘ -.".“- R AR T .
. .o ~' . Lo LR R R P PR Z.v.ﬁ’.-.;n
Refer to Section 11-12, Front Hubs for nut  Drum Brakes e 0T T
thtening procedure. . :
A «~n:y 221, Remove wheel and tire assembly and drum
. - 5. Be sure vehicle is centered on hoist before assembly trom splndle ’
servicing any lront end components, to avoid e RV .
: bending or damaging rotor spiash shield on full 2. Remove drum assembly from spmdle. Use an
right or feft wheel turns. . industrial vacuum cleaner to remove all dust |
; R . . from backing plates and interior of the brake
: 6. Riding of brake pedal (common on left-front - drums. © WL e S e .
HETE applications) must be avoided. : a

-WARNING: Dust and dirt conditions presenten |

7. The wheel and tire musi ue remove separately 7 whee! brake assemblies and rotors and drums, may
{rom the brake rotor, unlike drum brakes whera § contain asbestos iders that can rapresent a poten. .
the wheel, tire and drum can be removed as a tlal health hazard when made airborne by cleaning

l. ) - unlt, . enL e - with campressed ai. {

. ot . oo, Tewt, M, et . R

8. Do not attempt to clean or resiore oil or grease- All wheel brake assemblies should therefore be
soaked brake finings. When contaminated lin. cleaned only with a vacuum cleaner suitable for .
Ings are found, brake linings must be replaced | use with asbestos fibers, This type of vacuum -
In complele axle sats and the rator braking sur- cleaner is available through the Rotunda Dealar

taces wiped clean. Equipment Cataiog. Dust and dirt rom the vacuum
F  ¢leaner should be disposed of in a manner that
9. Do not lubricate caliper slide pins. *  pravants dust exposure.
3 10, Calipers must be installed with bleed screws in Any service dong on braks linlngs pads, rotars

. . an upward position lor proper bleeding of awr and drums, should e dona using properly axnaust
‘ from braka sysiem,. . venhlated squipment.
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General Brake Service
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12-01.08

be insoected for wear or damage

9. On floaung caliper type disc
brakes. the cahper assembly must be
removed {rom the spindic prior 1o re-
moval of the shoc and Iiming assem-
bhes.

10. On floating caliper type disc
brakes the calipers must not be inter.
changed from onc side to the other
When the caliper 15 mstalled on 14
proper aachor plate and spindle, the
bleeder screw will point to the rear of
the vehacle, If a cahper 18 instalied on
the wrong side of the vehicle. 1t 13 nat
possible to bleed the system properly

{l. Do not attemp to clean or
resiore ol or grease soaked brake lin-
ings. When contaminated linings ate
found. braks limings must be replaced
1n compleie axle ses.

DRUM BRAKES

1. Remove the wheel from the
drum, and remove the drum as out-

‘lined 1n Part 12-02,

1. Brush all dust from the backing
plates and nterior of the brake
drums.

3 lInspect the brake shoes for ex-
cesstve limng wear or shoe damage If
the hining 1s worn within 1/32 inch of
the nvet heads or il the shoes are
damaged. they must be replaced. Re-
place any lining that had .been coo.
taminated with ol grease ‘or brake
Owd, Replace lining in axie sels.
Prior to replaccment of limng. the
drum diameter should be checked to
determine 1f oversize linings must be
installed, . .

4. Check the conditon of brake
shoes. retracung springs, hold-down
springs, and drum for signs of ov-
erheating, Il the sthoes have a slight
hlur. coloring, indicating overheaung,

replacenent of the retracung ane
hold-down springs 1s strangly recom-
mended Overhested springs loee taewr
pull and could cause the new fining to
wear prematurely, il thev are not re.
placed. Il the brake drums are heat
spatted, indicating 2 orethested con.
diton, they should be repluced.

5. U the vehicle has 30 000 or more
miles of aperation on the brake hn-
ings or ugns of overncating are pres-
ent when reliming brakes, the wheel
eylinders should be disassembled and
inspected [3r wear and entrance of
dirt 1ato the cylinder, The cyhnder
cups should oe replaced. thus avoiding
{future problems

6 lnspect 21l other brake paris and
replace any that are worn or dam-
aged

7. {nspect the brake drum and, il
necessary, refimsh, Refer to  Part
1202 lor refimshing

BRAKE BOOSTER

Check the booster operation as
noted i Part [2.01 Power Brale
Functional Test. If the brake booster
1s damagsd or noperauve replace it
with a new booster The brake boost.
er is serviced only as an assemdly.

HYDRAULIC UNES -

Steel tubing is used throughout the
brake system with the exccpton of

*the flexiblz hoses at the front wheels

and at the rear axle housing brake
tube connection,

Alwsys bleed the applicable pri.
mary or secundary brake system siter
primary or sccondsry brike svstem
hose or line replacement, Centralize
the pressure diffsrential valve alter
bleeding the system,

BRAKE TUBING

Il 3 secuan of ths brake tubing be.
comes damaged. the enure sechion
shouid be replaced with tubing of the
same lype. sie shape and length.
Copper tubing should not be used in 2
hydraulic system  When bending
brake tubing 1o fit underbody or rear
3xle contours, be careful not to tink
or crack the wbe

All brake tubing should be double
flared properly to provide good leak-
prool connecuons Clean the brake
tubing by flushing with clean brake
fluid belore snsiallation, ’

When connecting 2 tube L0 3 hose
\ube conmnector 3r brake cylinder,
ughten the tube fiting nut to tpear-
fied torque with Milbar Tool }112-
144 or equivalent

BRAKE HOSE

A Mexible brake hose should be re-
placed [ 1t shows signs of soltening,
cracking. or other damage.

When installing a new front Brake
hese, position the hose 1o aveaid con-
tact with other caassis parts. Placc a .
new copper gaskst over the hose [it-
ting and thread the hose assembly
into the {ront wheel cylinder. Engage
the opposite end of the hose to the
bracket on the frame. Install the hor-
seshoe-type retawning chp, and cone
nect the tube to the hose with the
tube fitting nut.

A rear brake huse should be ia-
stalled so that it does not touch the
muffler outlet pipe or shock absorber.,
Thread the hose iato the rear brake
tube connceror. Engage the front end
of the hose te the bracket on the
Irame. lastall the horseshoe-type re-
tameng clip, and connect the tube to
the hosc with the tube fitung nut,

-

805233

j—

Y M amaat i o g 2 =

PROOUCED BY FORD



i

- 12-0%29

.

1 vy va
+.-‘.«.:v.-

—— - ———

General Hydraulic Brake Service

. e mem————— ae . - -

12-01-29

6. Clean 1ll parts in clean isopropyl

alcobol, and inapect the parts for
chipping, excesuive waar or damage.
@hen unag a waster cylisder repmir
kit, install all the perts sapplied.

Be surc that all recesses, openings and
interoa) passages arz open and clean.
Place all parts on a clcan pan or

paper

Inspect the master cylinder bore for
signs of ctchuing, pitung, scoring or
rust. If necessary to booc the master
cylinder bore 10 repsw damage, do
not excced allowable bhone

specificadions.

Assembly

1

bA

Dip all parts except the master
cylinder body in clean brake fluid
(ESA-M6C25-A) Ford Part No
CEAZ-19542-A or DOT-] equivalent
Carefully insert the complate
secondary piston and retumn spring
asscmbly 1 the master cylinder bore
(Fig. 23).

*3  Install the primary piston sssembly in

the master cybinder bore,

"4, Depresy the primary piston and

- 5.

instafl the snap nng in the cylinder
bore groove.

Instail the push rod, boot and retuner
on the push red, if so equipped. lnstall
the push rod assembiy into the
primary piston, Make sure the
retainer is properly seated and
holding the push rod securely.

6. Positian the inner end of the push rod

1

boot (il s0 equipped) in the master
cylinder body retaining groove.

Install the secondary piston stop bolt,
if used, with an O-nng if screw 11 on
bottom outside of master cyflinder

_casting.

Install the bleed serew (if 10
equipped). Install the gasket
(diaphragm) in the master cylinder
filler cover, Position the gasket as
shown wn Fig 23. Make sure the
gasket is securely seated.

9 lInstall the cover and gasket on the
master cylinder and securs the cover
into position wath the retaner

Snan Rimg Plieey

INAP RING

WigLe

FIG. 24 Removing Snap Ring—
Typical

CLEANING AND INSPECTION

4.

DISC BRAKES

1.

2

Remove the wheel and tire (rom the
hub and rotor.
Inspect brake shocs and lining for
wenr, If the lining 18 worn to within
{/¥ fnch of the shoe, replace all (4)
thoe and lining assemblics (complete
axlc sct) on (ront or rear wheels as
appropnate.
Visually cheek the caliper, If the
caliper housing 13 leaking, it should be
replaced. If 3 scal is leaking, the
liper must be d bled and new
seals installed. If a piston 18 seized 10
the bore, 3 new caliper housing 11
required,
Refer to Part 12-20 for dise oraix

DISC BRAKE SERVICE

PRECAUTIONS ° . !
Lz Grexse or any ather forcign materiat

must be kept off the linings surfaces

* of the rotor, and external syrfaces of

the hub dunng servics operauons. la
bandling the rotor and caliper
sssemblies, avoud deformauon of the
braks rotor and mcking or scratching
of brake linings.

[l » caliper piston 13 removed for any

reason, the puton sul must be

replaced. .

During removal md mannauon of 2
whee] assembly, exereise care not o
mterfere with and damage the caliper
splash shield or the blesder screw
fitung.

S.

Front wheel bearing end play 1s
critical and must be within
specifications.

Be sure the vehicle is centered on the
hoist before :emcm; any front end
components, to avold bending or
damaging the rotor splash shicld oa
full nght or left whee! cumns.

6. Riding of the brake pedal (common

1.

on left-foot applications) must be
avoided during vehiele operation,
The wheel and tire must be removed
scparalely from the brake rotor,
unltke drum brakes where the wheel,
ure and drum can be removed as a
unit.

8. Do oot artempt to clean or restore oil

. Fotor rerar{acing PeoceddItL. v, so eus Lo

DRUM l!AKES Ve
1. Remove the wheel from the drum.

or prease-soaked brake linings. When
‘sontaminated linings are found, brake
linings must be replaced 1n :cmpleu:
ule uu.

. .

and remove the Amm as outhined 1n
Part 12-02.

Use an wnoustnal type vacuum
cleaner to remove all dust from
the backing plites and interior of
the brake drums.

. Inspect the brake shoes for excessive

lining wear or shoe damage. If the
lining &8 worn within 1/32 nch of the
rivet heads or if the shoes are
damaged, they must be replaced.
Replace any lining thet hag beea
contaminated with oil, greaze or
brake Nuid. Replace lining in sxie

.-.—.,ﬁ;«.:;!,-g.‘#
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sets. Pror to replacement of lining,
the drum diameter shou!d be checked
to determine that the brake drum
braking surface diameter 15 within
spectfication. 1f the braking surface
diameter exceeds specification, the
drum must be replaced.

4. Check the conditian of brake shoes,

retracting springs, hold-down
springs, and drum lor signs of
overhaating. If the shoes have a shght
blue colonng, ndicating overheating,
the retracting and hold-down sprngs
should be replaccd. Qverhested
springs lose their pull and could csuse
the new lining to wear prematurely,
if oot repisced. If the brake drums are
heat spot.ed, indiczting an ~ve-bested
condition, they should be replaced.
laspect all other brake parts and
replace any that are worn or
damaged.: R . ..
Jdaspect the bmke drum and, if
Wecessary, refinish, The maximum
inside braking surface diameter is
shown on each brake drum (Fig. 23),
If the maximum (aside braking
surface diamcter shown on the drum
13 e¢xceeded either by wear or
refimishing, the drum must be
replaced. Refer 1o Part 12-02 for
refimshuing.

L

BRAKE BOOSTER

Check the booster operation as noted
under Power Brake Functional Tast. I
the brak: booster is damaged or
moperative, replace it with a new booster,
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General Hydroulic Brake Service

S Lt Db, PR

" for both bydraglic and air brakes. Sincs

8. Remove the line and inspect the Nare
for cracks or poor Nare form If the
Nare 1s not correet, cut it off and
repeat the process,

The finished flare must be square
with the hne, free of cracks and have
a smooth mating surface to ensure 3
leakproof connection

Flaring a Line {Flaring-Bar Type}
Refer to Figs. 15 and |7

{. Cut off and straighten the required
length of line. {A hine cutting 1ol will
simpltfy making 8 clean and square
cut),

2. Squarc off the ends of the lnc with a
file, and chamfer the end of the hne
to be Nared.

3. Iasert the ine througﬁ ILs sppropnate

nbbed hole in the bar assembly until
the end of the line sucks out about as

far as the thickness of the adaptor”

above the bar, or even with the bar,
dependung on the tool used. © -

4 Fit the adapior onto the line and slide
the bar into the yoke. Lock the bar in
position with the hine beneath the
yoke serew

5. Form the single flare by tghtening
the yoke screw securely,

6 Release the screw and remove the
sdaptor

7 Form the doubie flare by ughening
the yoke screw again, with secand
adaptor fitted, depending on the tool
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 not correct,

9. Repeat Steps 3 through 6 at the
opposite whee! eylinder

. M . - -

m
FIG. 17 Line Floring (Flaring 8ar
Type}
BRAKE HOSE

Replace a Nexible brake hose if ¢
shows signs of softening. cracking ce

other damage. -

When nstalling a new brake hone,
position the hose to avord contact auy =~
other vehicle parts.

..

REMOVAL AND INSTALLATION . "

BRAKE DRUM

All Vahicles thru 9000 Series °*
Use the following service procedurcs
the F-100 thru F-350, E.100-E.350 and
Bronco rear drums, and the P-500 (frant —..
and rear) procedures apply to bydraulic
brakes only, they are covered 1n Part 12

-

AR 4N . . ‘a'-c~ . W,

rnom' BRAKE DRUM

I. Rase the vehicle until the tire clears
the flcor and remove the wheel and
tire fram the bub. Loosen the brake |
shoe adjusting screw unni the shoes
no Jonger touch the brake drum
Remove the grease cap and the gasket
(if equipped) from the bub.

2. On vehicles with 9,000 Ib front axles
-nd hydraulic-brakes remnrve the . |
locknut, locking ring, dirnpled washer
and adjusting out. On all other axies,
remove the cotier pin, adjustng aut
and Nat washer from the spundle.

3. Remove the outer beanng cone and
roller assembly. Pull the bub and
drum assembly off the whed! spindle.

On e

4. Remove the front wheel-to-hub
retatning nuts (or rim and tire
attaching nuts). Remove the wheel
(or rm and tire} from the hub and”’
drum.

3. Remove the brake drum retainers and |

**” attaching bolts, screws or bolts and

nuts.

Remove the bnk: drum &om she

Bub, N

7 'Check the drum for damage or wear,
and repaur or replace if necessary. If

a new drum will be installed, be sure

to remove the protective coating with
degreaser.

Iostall new grease retainer sesls
whenever s whee and bub ls removed.

8. Place the brake drum to the bub and
instal) the retainers and retaining

+ +bolts, seravy, or he'*e and no

9 Install the hub and drum on the wheel
spindie. Keep the hub centered ua the
spindle to prevent damage to the
grease retainer or the spindle thresds,

10 On vehicles with 9,000 b froat axles
and hydraulic brakes install the outer

beanng cone and roller assembly, and
the bearing adjusting nut. On i
other azles, install the outer banog
cone and roller and Mat washer on the
spindle. Install the adjusting auL

“1. Inseall the whccl and tirs on the huh
Then install the clamps (if :.pplmble;
.+ and the wheel stud nuu. .

.
:

12. While rotating the wh::l nghtm the .
adjusung nut to specification. Ad 1\m
wheel be.:nngs as deseribed G—oup
L

13 On vehicles with 9000 1% front uk
and hydraulic brakes, install the
dimpled washer with the dimple
indexed 1n one of the holes in the
adjusung aut. Install the lockung nng
lock nut and tighten to speaficanon
Rend the locking ning over a fNlat ofthe
lock nut.

14. Install the gasket (if :qulppcd) and
the grease cap, and tighten the whed
stud nues (o specification. Install the
hub cap (if equipped), and adjust e
brakes as described in thus Part

e

OVERHAUL

An industnal type vacuum claaner n
place of compressed air, ts recommended
to remove any dust and durt present oa
brake linings, pads, rotors and drums ect,
when performing whes! brake repairs,
Als0, any machiniag done on brake
limings or pads should be done using
properly exhaust ventdaled equipment,

-— v g

— e —t p v— -

BRAKE DRUM REFINISHING
E-100—~E-350, ~100-~F-150, U+100
Minor scores on a brake drum can be
removed with fine emery cloth, provided
the emery is thorpughly cleaned off the
drum after the operation
A badly scored, rough, or out-of-

round drum should be ground or turned _ _

on s drum lathe. Do not remove 387
mose matenal from the drum than 8
pecassary to provide a smoath surfacz of
the brake shoc contact. Brake dru®
maximum braking surface diameter *
shown on cach brake drum (Fig 9%
Brake drumi which cxcecd the maumuh
braking surface diameter shown on the

frvwee—D BY FORD

.
.
.

8a5235 "

N



126193 %

installed. If g piston is seized in the bore, 0 new
+ - cahper housing is required. -- . . - .

Refer to Part 12-20 for disc brake rotor
tesurfacing procadure. * .

DISC BRAKE SERVICE PRECAUTIONS

1. Grease or any other foreign materigl must be kep!
oft the linings surfoces of the rotor, ond externol,
surfaces of the hub during service operations. In
handling the rotor and calper assemblies, avoid
deformchon of the brake rotor and nicking or

* seratching of brake linings. - + - .

2.7 It o coliper piston is remaved for any reason, the

piston secl must be reploced., . .

3. During ramoval and installction of a wheel
assembly, exercise core not to interfere with and
domage the caliper splash shield or the bleeder

screw fitling. ¥ " - I

4, Front wheel beoring end play 1$ critical ond must
be within spectfications,

5. Be sure the vehicle is centered on the Haist before
servicing ony fron! end components, 1o ovoid
bending or domaging the rotor splash shield on full
right or left wheel tumns. .

8. Riding of the brake pedal {common an left-foot
applications} must be avoided during vehicle
operation,

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

8. Do not attempt to clean or rdstore oil or grecses...-

soaked brake linings. When contaminated linings
are found, brake linings must be replaced in
_camplete’ axie sets. .
9.  On Fairmont/Zephyr anly, clways reolace rubber
caliper insulators and plastic slaeves when
replacing linings. Do not lubricata the slide pins.

DRUM BRAKES

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

2. Use an industrial vacuum cleaner to remove all dust
from the bucking plates and interior of the brok
drums, LTt

3. Inspect the brake shoes for excessive fining wear
or shoe damage. If the fining is worn within 1/32
inch of the rivet heads or if the shoes are domaged,
they must be replaced. Replace any lining thot has
been contaminated with gil, grease or brake fluid,
Replace lining in axle set. 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
mus} be replaced.

4. Check the condition of brake shoes, retracting
springs, hald-down springs, and drum for signs of
overheating. f the shoes have o slight blue
coloring, indicating overheating, the ratracting and
hold-down springs shauld be replaced.
Ovsrheated springs losa their pull ond could
couse the new liming to wear prematurely, if

7 Y General Hydraulic Broke Servich= -« e tn e - o L 12-01.3y . %
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not replaced. If the brake drums ars heey
spotted, indicating an ovarhected.:ondm,"
they should be replacad. oot

5. inspect all other broke ports and replace any they
ore worn or damaged.

8. lnspect the brake drum and, if necessary, refinish
The moximum inside braking surface dicmeh;
ic shown on each brake drum (Fig. 33). if the
maximum inside braking surface diameter shownon . -
the drum is exceeded either by wear or refinishing
the drum mus! be replaced Refer 1o Part 12-07 fo
refinishing.

BRAKE BOOSTER ~

Check the booster operation as nated under Power
Brake Functional Test. If the brake booster is domoged °
or inoperalive, replace it with o new booster The
brake booster is serviced only os an assembly,
including the check valve. - %

BRAKE TUBING

if o saction of the brake tubing becomes Comaged, " . .
tha entire section should be reploced with tubing of the
same Yype, tize, shape ond length, Copper tubing
should not be used in a hydraulic system. When
bending brake tubing to fit underbody or rear axla .. |
contours, be coraful nat te kink or crack the tube. )

HYDRAULIC LINES

Double wall steel tubing 15 used throughout the broke - -~
system with the axception of the flexible hoses at the

whe

L}

.

3

’

,front wheels pnd at the rear axle housing brake tube
- - Ao N o va e ......_~,.--"~-, (23

PRRRLIS{S

connection,

Always bloed the applicoble primary or
secondary brake system after primary or
secondary broke system hose or line replacamant, -+
Centralize the pressure differential valve after bleeding
the system.

All brake tubing should be double flared properly to
provide good leakproof cannections. Cizon the brake
tubing by flushing with clean brake fluid befare
installation.

When connecting a tube to a hose, ube connecter,
or broke cylinder, tighten the tube fitting nut to
specified lorque With Miibzs Tool 1112-144 of
equivolent. .

BRAKE HOSE

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

When installing @ new front broke hose, position the
hose to cvoid canfact with other chassis parts. On all
vehicles except Foitmant/Zephyr, place a new copper
gasket aver the hose hirting and thread the hose
assembly into the front wheel cyfinder or cahper.
Fawrmant/Zephyr front hase does not require o coppef
gasket and is reusable. Engage the opposite end of the
hose to the brocket on the frome. The white stripe on
the hose should show na evidence of twisting, Install the
horseshoe-type retaining clip, and connect the tuba !0
the hosa with the lube fitting nut.

885236 .
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OVERHAUL

Removal of dust and dirt from broke assemblies
should be done by using the Rotunda brake vacuum
{model 34-000%} or Rotundo brake ports washer [model
650014} or an equivalent. Brake assembly dust ond dirt
shauld not be removed by either blowing off with an
gir gun or vocuuming with o stondard tndustnal vacuum
cleaner becouse o health haxord from breathing n
asbestos dust moy develop Aiso, any machining done
on brake linings or pads should be done using properly
exhoust ventilated equipment. Alsa, any machming
done on brake linings or peds should be done using
properly exhaust ventiloted equipment,

BRAKE DRUM REFINISHING

pinat scacer an a brake drum con be removed with

fine emery cloth, provided the emery 13 thoroughly

cleaned off the drum ofter the aperotion.

A bodly scored, rough, or out-of-round drum should
be ground or turned on o drum lathe. (Refer to the lathe
menufacturers instructions.) Do not remove ony mare
material from the drum thon 11 necessary to provide a
smoolth surface for the broke shoe contact, Brake drum
maximum broking surfoce diameter it shown on eoch
broke drum {Fig. 13). Brake drums which exceed the
maximum braking surface diameter shawn an the broke
drum, either Yhrough wear or refinishing, must be
replaced. The maximum braking surface diometer
specification, which is shown on each brake drum (Fig
13), allows for a 1.52mm {0.080 inch) machining cut
over the otiginal nominal drum diameter plus .762mm
{0.030 inch} additional weor before recching the drum-
discard diameter, - .

? BRAKE OALM - TYPICAL
o . .

MARIMUM DIAMETER
Higse-18

FiG. 13 Reor Brake Drum Maximum inside
Braking Surtace Diameter Marking
Locotion—E-100—£-350, Bronco, and F-
100—F-350

FRONT DISC BRAKES

1. Remove the shoe and linings os described in Port
12-24 Disc Brakes—Llight and Heavy Duty—
Shding Caliper.

2. Measure the thickness of the brake hning. If the
lining thickness at any point on the assembly is les
than .794mm {1/32 inch) above the backing plate
or rivets, or if the lining shows evidence of brake

Generol Hydraulic Broke Service 12-.01.39
—_
fluid or oit contominahan that is causing a braty -

pull, replace all four shoe ond lining assembliey

3. To check rotar runour, first elimingte the wheet

beanng end play by tghtemng the adjusting ay
Then check to be sure the rotor con shill be rototed

4 Clamp g dial indicator to the spindle 30 the ity

contacts the rotor oppraximately one inch from the
outer edge Rotate the rotor and toke an indicote,
reading. I the reading exceedt 254mm (0 D1
inch| total lateral runow! within a six inch radivs an
the indicator, replace ar re-suriace the disc brak,
rotor, The following requirements must be myy
when re-surfocing disc brake rotors.

Use o disc brake lothe to re-finish the disc brog,
totors (Follow the manufacturers instructions.)

No mare thon .508mm {0.020 inch} of matengl
moy be mochined equally off each surface (A ong
8, Fig. 14). If rotor thickness talls below ik,
mmimur_n shown an eoch rator, it must be replaced,

31 Thwm 11 28 INCM} j
0 00 w0 50Bmm (€ 020 INCHI

MINIMUM OVERALL
THICKNESS
23 9Tmm |1 180 INCH)

14 39mm (3 98 INCyy
Q00

A.508mm (0.920 INC e

THICKNESS
78 adm
1t 179 INCHb

MiNUN ov(m“ﬁ f

2
o

iz
Pzl

-1
A
Qutasive
D

NG

:uhn (1 190 inCrit % 100 1600/4700 GVITR
by (0,020 INCH) I l WITH POWER BRARES

885237

F.25Q 14 X a) ANOD F 230
ASOVE 6800 GVW (4 X 2] € T90-13Q

MINIMUMN OVERALL
THICKNESS
% samen 11 120 INCH}

e Y

. \;'
|
_— Q\\\\.‘\\\‘\ \\\\\\\\\w

o <
FI001SG T3 s 21 190 (4 2 4 E-100-150
AND BAONCE # 25014 0 3} P 230 4900 CVWA

(EXCEPT 5 100 s600/400 GYWA WITH SOWER BAAKLS] HIS-10

F1G. 14 Disc Brake Rotar Service Limits

The finished broking surfaces of the rotor must
be flat and parallel within 0.025mm {0.00 1-inch};
laters! runout must not exceed 0.074mm (0.003
inch) totol indicator reading, ond the surfoce finish
of the broking surfaces must be 16 to 80 miro
inchas.

When the runeut chack is finished, odjust the
bearings as dascribed in Part 11-10, Wheel
Hubs ond Bearings-—Front (except Fran!
Wheel Drive) to prevent bearing failure.

§. Check the ratar far scoring. Remove minor 3cored
with @ fine emery cloth. if the rotor is excessively
scored, re-finish or reploce the rotor «f necessary-

PRODUCED BY FORD
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GENERAL HYDRAULIC BRAKE SERVICE
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¢ Basure vehicie Is centered on hoist before ser-
neing any front end companents, to avoid ben-
ding of damaging rotor splash shield on full
right o left wheel turns

fuding of brake pedal {common an [eft-front ap-
phications) must be avoided during vehicle

operation.

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

ynit.

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

9 Do not Jubricate callper slide pins.

10 Calipers must be installed with bleed screws in
an upward pasition for proper bleeding ot air
trom brake system. "

Orum Brakes . C e
1. Remave wheel, tire and drum assembly from
" spindle. * .8 .

.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.
Ksbestos dus{ when inhaled can be Injurlous to
Mealih, Do not blow out dust with an air line. A
,vecuum cleaner equipped for this purposs, brush or
g should be carsfully used to remave any dust.
Any dust should be contained In a sealed bag for
dlsposal. .

3. inspect brake shoes for excessive lining wear
or shoe damags. It lining Is damaged or worn
within 1/32 inch of the rivet heads on riveted lin-
Ings or within 0.06Q Inch of the shoe on bonded
linings, they must repiaced. Replace any lining
that has been contaminated with oil, grease, or
brake fluld. Replace lining in axle sets. Prior to
replacement ot lining, drum diameter shouid be
thecked to determine Ihat braks drum braking
Surface diameter is within specifications. It
braklng surface diameter exceeds specitica:
tlon, drum must be replaced.

ewm i Ty o W e et -

——

4. Check condition of brake shoes, retracting spr-
ing, holddown springs, and drum tor signs of
overheating. Il shoes have a slight blue color-
ing, indicating overheating, retracting and holig-
down springs should be replaced. Overheated
3prings lose their pull and could cause new iin-
Ing to wear prematurely, 1t not replaced. |t
brake drums are heat spoited, indicating an
overheated condition, they shoulid be replacsd.

5. Refer to part 11-15, for hub nut hghtening pro-
cedure.

Brake Booster

Check booster operation as noted under Power
Brake Functional Test, It brake boosteris damaged
or Incperative, replace it with a new booster The
brake boaoster is serviced only as an assembly, in-
cluding the check vaive.

Brake Tubing

it 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 it body contours, be

« --carsful not ta kink or crack tube. .

Hydraulic Lines

Doubie wall steel tubing is used throughout the
" brake system with the exception of the flexible
hoses at the front and rear wheaels,

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

All brake tubing should be properly double flared
to provide good warproof cannections Clean
brake tubing by flushing with clean brake fluid
before instaliation.

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

605238
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Broke Drum

12-10-4

" EMOVAL AND INSTALLATION

e Iollowing apply to vehicles equipped with either
¢ or hydraulic brakes.
w AINING: Never inhaole dust from brake linings.
Ashaslos dust when inhaled can be injurious to
weeith. Do nat blow out dust with an air lina. A
ronvumn cleansr equipped for this purpose, brush

o reg thould be carefully used lo remove any
ant. Any dust should be contained in a sealed bag
[ dispotal.

CAST SPOKE WHEELS

Aenovsl
Roise the vehicle until the tire clears the floor and
.astoll sofety stands. Remove the tire ond rm
ausembly by removing the clamps and nut,

7 Remove the cast spake wheel ond drum assembly
from the front or rear axle.

} Remove the drum from the cast spoke wheel by
temoving the nuts, bolts and washers,

¢« Check the drum for domage or weor and repair or
reploce «f necessary If a new drum will be installed,
remove the protective coating with a degreaser,
NOTE: Replacs the drum with the some type and

wers t "yize Failure to do-so will affect vehicle

performance. Replace cast drums with cast drums.

Replace centnfuse drums only with centrifuse
s B > vdeums, S A A TR
N metallation ..
¥ - 1. Asserble the drurn 1o the cast spoke spider. Tighten
bep the auts to 299-352 N-m (220-260 f-lbs).
S R R
.
4}
1rl
[
4

v« Tas.centrifuse drums.*

2. Assemble the cast spoke spider and drum assembly
to the front or rear oxle. Adjust the wheel bearings
ond the axle shaft installation, if necessary, per the
appropriate Section in Group 11 .

3. Install the tre ond wheel assemaly on the cast
spoke wheel. Refer to Section 11.01, Wheels, Rims
ond Tires for the proczdure.

4. Tighten the frent and rear wheel clamps to 299.352
N-m (220-260Q fr-lbs).

DISC WHEELS—OUTBOARD MOUNTED
DRUMS

Ramoval

1. Raise the vehicls unhl the lire clears the floor and
instoll safery stands. Remove the nuts retaining the
tire ond wheel cssembly 1o the hub {Fig. &)

2. Remove the drum from the hub.

Check the drum for damaege or wear and reparr or
replace os necessary. If o new drum is installed, be
sure to remove the protective coaling with
degreaser. - :
NOTE; Replace drums with drums of the same type.
Failure to do so will affect vehicle ‘track and
performance. Replace cost drums only with cast
drums. Replace centrifuse drums only with

Al cem an
* - L

Check wheel grease seals for leakage. If the hub
isremoved from the axle, install new wheel grease
seols. .

065239
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General Hydraulic 8rake Service

12-01-19

11-0!-19
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insert the line through its appropriote ribbed hole

in the bor assembly unfil the end of the line sticks

out about os far as the thickness of the adopter

abave the bar, or even with the bar, depending on

the tool used.

£it the adapter onto the line and slide the bar into

the yoke Lock the bar in position with the line

beneath the yoke screw.

s Farm the single flare by hghteming the yoke screw
securely.

s Release the screw and remave the adaptor.

1

7. Farm the double flare by tighening the yoke screw
ogain, with second acdaptor fitted, depending on
the tool used.

8. Release the screw bar, and flared line Inspect the
fiare for cracks or poor flare form, and tepeat the
process if the flare 13 not correct.

9. Repeat Steps 3 through & at the opposite wheel
cyhinder,

BRAKE HOSE

Replace a flexible broke hose if it shows signs of
softening, cracking or other damage.

When installing a new brake hase, position the hose
lo avord contact with other vehicle ports,

OVERHAUL

WARNING: Nevar inhale dust from brake
linings. Asbestos dust when inhaled can be
wiurious 1o heolth. Do not blow out dust with an
sl line. A vacuum cleansr equipped for this
purpase, brush or rag should be carefully used to

‘.. remove any dusf. Any dust should be conhinod'

o saaled bag for disposal.

Removal of dust and dirt from broke ossemblies
.. twould be done by using the Rotunde broke vacuum
" 1model 34-0009) or Rotunda brake parts washer {model
430016} or an equivalent. Brake assembly dust and dirt
swuld not be removed by either blowing off with on
arr gun or vacuuming with a standard industrial vacuum
tltaner because o health hozard from breathing in
atbestas dust may develop, Also, ony machining done
on broke linings or pods should be done using properly
ethaust ventllated equipment. Also, any machining
done on brake linings or pads should be done using
proparty exhaust ventilated equipment.

BRAKE.DRUM REFINISHING

Minor scores on g brake drum can be removed with -

fine emery cloth, provided the emery Is thoroughly
theaned off the drum after the operation.

A badly scored, rough, or out-of-rouna drum should
be ground or turned on a drum lathe. [Refer 10 the lathe
manufacturers instructions) Do nat remove any more
material from the drum than is necessary 1o provide a
snoath surface for the braka shoe contact. Brake drum
*azimum braking surface diometer is shown on each
brake drum (Fig. 13). Brake drums which exceed the
aximum braking surface diameter shown on the brake
drum_ either theough wear ac refinishing, must be
'*placed. The maximum braking surface diometer
wecification, which is shown on eoch brake drum (Fig.
13), ollows for @ 1.52mm (0.060 inch} machming cut
over the original nominal drum diometer plus .762mm
10 030 inch) additional wear befare reaching the drum-
dward diomeler.

fRONT DISC RRAKES

L. Remove the shae and linings as described in Section
12.24 Disc 8rakes—Light and Heavy Duty—
Sliding Caliper.

&ﬁ BRAKE DAUM - TYPICAL

.” . ‘. . v
MAXIMUM DIAME T) R
: ' . [T TSTY

FIG. 13 Rear Broke Drum Maximum Inside
Braking Surfacs Diameter Marking
Location—E-100—E&-350, Bronco, and F-

. . 100—F-350 bewt L

.

2. Meosure the thickness of the brake lining. If the
lining thickness ot any point on the assembly is less
than ,794mm (1/32 inch) above the backing plate
or rivets, or if the lining shows evidence of broke
fluid or cil contamination that it cousing g brake
pull, zeplace off four shoe and lining assemblies.

3. To check rolor runout, first elir.ni.r‘mte the wheel
bearing end play by tightening the adjusting nut.
Then check to be sure the rotor can still be rototed.

4, Clamp a dial indicator to the spindle so the stylus

contacts the rotor approximately one inch fram the
outer edge. Rotate the rolor and take an indicator
reading. ¥ the reading eateeds ,254mm (0.030
inch) total loteral runout within a six inch radius on
the indicator, replace or re-surfoce the dise brake
rotor. The following requirements must be ma?
when re-surfacing disc broke rotors.

Use o disc.brake lathe 1o re-finish the disc brake
rotars. (Follow the manufacturers instruchions.)

No more than .508mm (Q.020 inch} of material
may be machined equally off each surface (A and
8, Fig. 14). if raotor thickness falls below the
minimum shqwn on each rotor, it must be reploced.

085240
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{2.01.25 GENERAL HYDRAULIC BRAKE SERVICE 12.01-25
P
I
rapIuS
1EMM 3 38
08 N
FLAT WASKER A Nyt y Len
INBGYIJ8 82 N8G1Y14 $100
k23
TIGHTEN NUT TO 243 371N
1180:200 L0 FT1 ASTER MUB IS SEATED Aprrox
USING SPECIAL MUR INSTALLER TOGL
T81P-1104 A QO NOT USE 1MPACT
WRAENCH SOR AEMQVAL 08 iNSTAL
LATION OF UG NUT ASTER NUT IS
TOROVED DEFOAM NUT COLLAR INTOD
SLOT OF DAIVESHART USING TOGL AS IN.
OICATED N THIS FIGURE Twé NUT MUST
NQT $PLIT OA CRACK WHEN STAKLID 15
NUT IS SPUT OR CRACKED ASTER STAR.
ING (T MUST 3E RGMOVED AnD ey
¢ REMACSD WITH NEW, UNUSED NUT APPADX
THE STARING TOQ\ CAN
B¢ PABAICATEQ FROM AN
EXISTEQ HARDENED
CHISEL TME CORRECY
RADIVS ON THE CHSEL TP
WilL PAEVENT MrROPER ‘
NOTE STAKING Q0 NOT AT
ALMOVING OR MOVING A TEMPT TO STAKE WITH A
NUB NUT 2FTEA STAKING SHARP EDTED TOOL
NEQUIALS THE NUT BE
k' REPLAGED WITH A NEW FABRICATE TOOL
wt ve - ., . wa o, ASasave
3
' tr: - t . ’ . - . N
Y. . - » . . L T TN P A . el W3teY A
LY TR
S0 FIG. 11 Hub Nutdnstallation  © o e v v e e e e v
1 . e . . e o et LRI ,‘\.-..---._v
. S PR . P . tL SN L e e -

Refer to Saction 11-12, Front Hubs for nut  Drum Brakes '
llghtening procedure

“F- . 1. Remove wheel and lire assembly and drum
5. Be sure vehicle Is centered on hoisr belore assambly from splndle
servicing any tront end components, to avoid .
bending or damaging rotor splash shieid on tull 2 Remove drum assembly from sprndle Use an
tight or feft wheel turns. Industrial vacuum cleaner to remove all gust
" . . . from backing piates and interlor of the brake
F** 6. Riding ‘'of brake pedal {common on left-front - drums, B LR
L applications) must be avoided. ' .
WARNING: Dust and dirt conditions present on
7. The wheel and tire must be removed separately wheal brake assamblies and rolors and drums, may
from the brake rator, unlixe drum brakes whare contaln asbestos fibers that can represent a potun:
the wheel, tire and drum can be removed as a tial health hazard when made airborne by clearung
. unit e e s . wuh compussed ai.
8. Do not attampt to clean or restore oll ar greasa- Al wheel braka assambnes should mera!ore be
soaked brake linings. When contaminated lin. cleanad only with 8 vacuum cleaner suntable for

Ings are found, brake iinings must be replaced use with asbestos libers, This type of vacuum
in complete axie sets and the rotor braking sur- claaner is available through the Rotunda Dealer

taces wiped cilean. Equipment Catalog. Dust and dirt irom the vacuum
cleanar should be disposed of in a manner that
9. Do not lubricate caliper shde pins. prevents dust exposurs.

Lr 1Q. Calipers must be Installed with bleed screws in Any sarvice done on brake linings, pads, rotors

an upward position lor proper bleeding of air and drums, should be dong using properly exhaust
from brake system. “vantilated equipment. - - .

-~ . L o~ e e s e . N - Coee . \ .
s T L 05241
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EXHIBIT

' : LIBERVTY
MUTUAL

21040 Greenfield Ruad, Ditroit, Michifan 48237 « Tel. (313) 666-2525

Deccmber 29, 1975

*Feid Czzler Novelopment
L-2laichip Frosidonts

Fer-oae_ta ivhestas Dust

(.="2 Uri s, rods and clutch assemblics are cwl2 of oshestos, which has lang
tovv oo wdaad as awsterdal pircducteg a botard ta tha Lealth of tloce vho {n-
Joheais it dn ereecsiva gmzunts over a 1eeg (-ifndl of tiza. Luring tha last
Vot l, over, attentton g Lo fert o on thoe dovelopaaat of cancer of
U2 Tae end athar bedy arcas follauling cijuture to azkestos dust.

fa alert ennecening the patential hcalth Lac~rd for perecns exposcd to acbostos
Cad) G eurvicing of watesr velifele Lecla wi Frlntch 22cenblics vas {ssucid by
- 1.0 A hstituts for tocupatien=1 S00 fy ac L lieatth en fugust 8, 1975,

Py bad Paca cases of reve rooelhzlie) £+ o2 ta por.aons vhio waire erpluysd
fudo o v lug Bedle cevvietng, 0L v i eof cancze 1o the mz L. awe
i U Yevg e stacach cewnis 1 4o WL 0 o0 ths i e general populaca.
Pobtcoretey of 632 aelestas vavlers Sond thed 32 (1 out of 20) Lad dizd of
(e Ot 6ioeonear,  Rebactes aleg catens Treup eanairy and an ashicstos varher
L2 oo s 15 U tices wore Vikely to ool Ty cannge,

102 YUl cxtent of achastos-related discase in tiel2 servicing porsonnol 45 not

[o. g Lzgzaed this grcup has novesr befora tern eocizmatically studicd, Exccsslive
Couboceazent, ctions cracered at opzvetiens, vl vs blo-eut of cute-zbile dita
Lozis zeee S Vies, gricaing of uscd truel Mrate Yinings, Lavalling of nou tvuck

Lo " Madee s, and avcing of nowr auto Liata Yotigz, togathor ulth mzzothal il

.3 16 {2 8cns so coployed, affirmis Lhe neuessity for eficetively canliolling

' .
w2 CaprIsul e,

L roszent v dao not have caonplete {nformaticn on heut much exposure, {f any, can
Y tolecated; and so 1t 1s foportant to eliminale crposures whenover posiille and . .
fulaize thazouhich cannot be climinatdd.. Wécuimcnded practices are 1istcd balew,

Vzar_Respiratng:

1. During Lrake scrvicing, an air purifyinn reapirator, cfthor sinale use or uith
repleccchio particulate filicrs{s), as apl ol by the Natfendl fustitute for

Cocepatfuesl Safety and 'zalth C10SH shendd To vovn during a1l prnced 133

ctzi Ll ulth the vooval of tha ohrals ool hueladlng eeass. bly. Uacfe] can-

:;Z.f>v sone @ il Qlule b cevvicing, such a ruspliatar clepld b wean dm tng a2acval add

-2

clezntiy ef tha cluteh, pescure rlete avd bauslag acsesbly and duclug in-
stallaifon of the nzu clutch asscubly. 1his should alse {nclude any arcing or

riveting operations., -
8028a@3 ) Q

HOME DEFlcry, nion

2 LIDIRTY HI'TUAL INGURANCE COMPANY o LIDEITY MIITUAL FIRE INSPIRANGT (0MPANY o Lk RTY LIFE ASBURANCE CNMPANY OF BOSTU!

EQUAL UPTURTUN ITY LMLV LI
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INDUSTRIAL HYGIENE AUDIT OF OHIO TRUCK PLANT
6 -8 June 1983

An industrial hygiene audit was conducted at Ohio Truck Plant on June 6-8, 1983.
The purpose of this audit was to eveluate environmental conditions, work practices,
and processes in the plant that could adversely affect employee health or con-
tribute to worker discomfort. Mrs. Nancy Lutz, Plant Safety Engineer, very
cooperatively assisted during this audit.

Elements of the audit included appraisal of genersl plant and process ventilation,
chemical handling practices, air quality, hearing conservation, respiratory
protection, corrosive chemical vision conservation practices, illumination, skin
protection practices, sanitation, and heat stress protection.

Overall, the plant's industrial hygiene programs are excellent. Noteworthy are
the local exhaust ventilation systems and control of employee exposures to air-
borne contaminants. Exposures to overspray mist and solvent vapors 1in paint
booths were controlled as was exposure to fine-wire welding fume and gases.

Deficiencies in some industrial hygiene programs were noted, however, and should
receive attention.

Ventilation

Whereas overall plant ventilation is excellent, a slight negative pressure
condition exists. While insignificant during warm months when large doors are
open, this could be a problem during winter leading to breathing zone air quality
problems. Plant engineering should assure provision of gufficient makeup air to
balance all supply and exbaust systems to within ten percent of each other.

Sodium hydroxide mist was extremely irritating to eyes and respiratory tract on
the catwalk in the Caustic Building. The two side draft local exhaust systems
were inoperative at the lye tank. These should be repaired and the caustic tank
enclosure immediately designated & respiratory protection area. All employees

in this enclosure must wear respirators approved for alkaline mists and must be
included in a comprehensive respiratory protection program in compliance with

OSHA standards and Company guidelines. The enclosure must be appropriately posted.

Asbestos/Silica

Sand blasting of brake drums at the Trailer Maintenance Building presents potential
exposures to airborne asbestos fiber and respirable silica dust. Steel shot or
glass beads should be considered as substitutes for silica to eliminate risk of
silicosis. An air-supplied abrasive blasting helwet must be provided to control
c.posure to asluetos fiber and dust. A vacuum sweeper approved for asbestos
fiber should be purchased to remove residusl asbestos from truck trailer brake
drums before new brake shoes are installed. This vacuum sweeper should be made
available to maintenance personnel who repair and install new brakes in the hi-lo
and fork truck vehicle maintenance arsa. Employees must be instructed not to

use compressed air wands to blow residual asbestos dust and fiber off brake shoes
and drums. Wet methods, vacuuming, respiratory protection, and ventilation must
be used to control exposure to asbestos. Brake maintenance employses should be
on the asbestos medical surveillance program.

Illumination

I1lumination was marginally acceptable in gseveral areas in the north end of the
plant. Much daytime illumination in this area comes from skylights. Illumination
is considerably less on the night shift. Steps should be initiated %o clean and

maintain existing lighting fixtures and to consider installation of additional
luninaires.
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Ohio Truck Plant -2 - 6~-8 June 1983

The area behind the lye tanks in the Caustic Building was poorly 1lluminated.
Slgca there are tripping hazards here and employees must periodically enter
this area of corrosive and slippery chemicals, better illumination is indicated.

Sanitation

Overall plent sanitation and hygiene is excellent. No deficiencies other than
minor housekeeping were noted in cafeterias, food preparation areas, canteens,
locker rooms, and washrooms/toilets. The nuisance odor condition associated
with cigarette butts, food, waste, and oil discarded into trenches around
production equipment should be addressed by a periodic maintenance cleaning
schedule. At the least, this condition is visually unaesthetic and 1s an
employee concern as expressed by the UAW Health and Safety Representative.

The food storage refrigerator in the Power House should be relocated away from
the chemical storage area. Free-standing water in the Trailer Maintenance
Building should be controlled to eliminate a slipping hazard and harborage for
mosquito and insect larvae. Flying insects in the plant were not a problem,
and we see no compelling need for installation of more electronic bug killers.

Hearing Conservation

There was inconsistent use of hearing protectors in designated hearing conserva-
tion areas. All employees must consistently wear approved muffs or plugs at
these locations. A variety of protectors should be made available including an
approved earmuff and at least two types of earplugs. The Power House generator
area should be designated & hearing conservation area and appropriately posted.
Some metal finishers at F-26, for example, were not wearing protection. They
must constently use hearing protection equipment. The paint pot block house
mugt be made a mandatory hedring conservation area and so posted. Although
exposures are brief in this area, the noise intensity is extreme and poses a
risk of noise-induced hearing loss. GCensrally, hearing conservation areas
should be more clearly posted and designated.

Respiratory Protection

Employees use appropriate and approved respirators for air contaminants to which
they are exposed; however, a serious deficiency exists because many co not use
both straps on the half mask respirators. This prevents an effective face-to-
mask seal. This should be corrected by management enforcement and education
and training sessions. The paint residue removal area at the Caustic Building
lye tanks must be designated as "Respiratory Protection Required". Written
programs must be established for all respiratory protection areas in compliance
with OSHA standards. Paint sprayers leave their respirators on work surfaces
adjacent to the booths. This must be corrected by providing an hygienic storage
ar~a for each ;ainter's respirator. - ‘ - -

Vigion Conservation

Employees use inappropriate eye protection when handling or working near corro-
sive chemicals. Eye protection of choice is the chemical splash goggle which
is superior to a face shield for vision conservation. Employees must be
instructed to wear goggles where splashing of corrosive chemicals could occur.
These areas should be so designated. The chemical eyewash fountain and shower
in the Caustic Building must be relocated on the catwalk midway between both
lye tanks. Consideration should be given to installing an emergency eyewash
fountain near BB-21, A-22 or A-21. It must be emphasized that eyewash fountains
are secondary to consistent use of splash goggles in vision conservation areas.
Employees who handle strong acids, alkalies, oxidizers, corrosion inhibitors,
microbiocides, and scale removers must wear splash goggles. We see little need
for face shields in chemical handling areas at Ohio Truck Plant.

012742
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Air Quality

Other than caustic mist at the lye tanks, no obvious air quality problems were
noticed. It is advisable, however, to document exposures to solvent vapors in
the paint kitchen. Arrangements will be made to have plant personnel conduct
this monitoring this winter when doors are closed. Air sampling is also recom-
mended to document solvent vapor exposures of maintenance employses who clean
paint sludge filters in the basement at C~37.

Skin Protection

There is no evidence of excessive dermatitis at Chio Truck Plant in spite of
potential contact with a wide variety of dermal irritents and sensitizers.
Several paint sprayers complained, however, that even two pairs of green gloves
do not prevent paint from penetrating through to their skin. As a result, they
wash their hands with paint thinner at the end of the ghift. They believe that
white cotton gloves which had been provided to them previously are superior to
the present gloves. The plant should select a glove to assure that painters

do not have to resort to the uge of solvents to clean their hands. Non-silicone
based barrier creams should also be considered. Although the solvent they use
is not appreciably skin absorbed, it can dissolve protective oils and lipids
from the skin and pave the way for an industrial dermatosis.

Chemical Storage

Greater attention by means of educating and training 1lift truck operators is
required to assure that incompatible chemicals are not stored together. For
example, drums of concentrated sulfuric acid were stored next to drums of aqueous
ammonia. Drums of sodium nitrite, a strong oxidizer, were stored mext to readily
oxidizable materials. Inadvertent drum rupture as might occur during a fire or

from impaling by or dropping from & fork truck could produce a chemical emission
emsrgency.

Ergonomics
The BAO ergonomics task force should consider the potential for chronic hand/
wrist musculoskeletal and neurological trauma in sealer application employees.

Heat Stress
No significant heat stressful work environmental conditions were observed.

The Industrial Hygiene Services Section will, as requested, assist in implementing
these recommended industrial hygiene programs at Ohio Truck Plant.

lz' ) Ma@éa,

Ro Wabeke, Supervisor
Industrial Hygiene & Toxicology Department
Employee Health Services

jb
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