WAENINGS IN SHOPF MaNUaALS
(Ashestos 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 year to year and within the various shop manuals

issued in any ¢iven vear, samples of each type of warning (or lack
thersof) are attached as exhibits A through I. Reference will be

made to a particular exhibit and the languaga contained therein.

1870 Car Volume 1 12-01-08 A
1974 Car Volume 1 l2-01-12 A
1575 Car : Volume 1 r12-0l1-23 -
1575/746 Car Volume 1 12-01-24 A
1877 Car Volume 1 12-01-29 B
1377 Truck Volume 1 l2-01-22 c
1978 Car Volume 1 12-01-32 D
1978 Truck Volume 1 l2-01-22 C
18785 Car Velume 1 12-0L-31 D
1380 Light Truck BCE* 1z2-01-20 E
1980 Medium/Heavy Truck BCE 12-01-20 B
Fairmont/Zephyr
1980 T-Bird/Cougarf BECE 12-01-22 D
Pinto/Bobcat
Mustang/Capri
Granada/Monarch/
1989 Versailles BCE 1l2-01-28 D
Ford/Mercury
Lincoln Continental/
1980 Continental/Mark VI BCE 12-01-20 E
1981 Lincoln BCE 12-01-22 E
1881 Escort/Lynx BCE 12-01-27 P
1981 Light Truck BCE 12-01-18 E
1981 Medium/Heavy Truck BCE 12-01-24 E
1881 Courier BCE __12-01-6 A
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. WARNINGS IN SEQF MANUALS
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1382

lg982
1382
1382
1982
1582

Lincoln Town/Mark VI
Ford/Mercury

Linceln Continental
T=Bird/XR-7
Fairmont/Zephyr
Granada/Cougar
Mustang/Capri
Escort/Lynx

 Light Truck
Mediwum/Truck

Courier

*BCE - Body, Chassis, Electrical

-

BCE

BECE
BCE
BCE
BCE

BCE

12-01-22 E

12-01-25 E

12-01-25 I

12-01- g

12-10-6 G

12-01-05 A
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" General Brake Service

12-01.08

be inspecied [or wear ar damage

9. On floaung cahper tvpe disc
brakes, the cadliper assembly must be
removed from he spindle priar 10 re-
thoval of the shoe and liming assem-
bises.

18, On floating caliper wpe disc
brakes the cahpers must not be nter-
chanped {rom ane side lo the ather
Vhen the cailper 15 snstalied on s
proper anchor plate and spindle, the
biezder screw will point to the rear of
the vefuck [( a caliper 15 installed on
the wrong side of the vehicle. 11 15 pat
passible to bletd 1he system properly.

Il. Do not auempt 10 clean ar
restare ol or grease soahed brake ha-
ings. When comtaminaled hmings are
found, brake lrings must be replaced
in complete axle sots .

- A
Lt S . . . -

DRUM BRAKES

at Tat oA

L. Remave the wheel from the
drum, and remove the drum as out- |
lined s Part (2-02

-

3

H

piates pnd inenor of the brake

drums.

“¢  J:-TImspect the brake shoes for ex-
cessive ining weat or shoe damage If
e houtig 15 worn within 1732 mch of

" the nvet heads or if the shoes are
damaped, they must be replaced Re-
place, any bmopg that had been .com-
tamnated with oil, grease or brake
flwd, " Repiace [mmg in axle sets.
Prior to replacement of hnung, the
arum diameter should be checked o
dewrmune if oversize imings must be
installed,

4. Check the condwon of brake
shocs, retracung springs. hold-down
spnngs. and drum far signs of ov-
craeating I the shoes have a shight
blue coionng, indicaung overheatng,

" 1970 (eor 540: S

e - w At on [N

L Brush zll dust from 1he ba.ckmg]

. - H
B R

repfacement of the retracting and
hold-down springs 15 strongly recom-
mended Cherheated springs lose their
pull and could cause the oew [ming to
wear prematurely, of they are not re.
placed. 1f the brake drums are heat
spotted, indicating a overbeated con.
dinon, thes should be replaced.

5 f the vehicte has 30 000 or more
miles of operation on the brake line
ings or signs of overhealng arz pres-
ent when relintng brakes, the wheel
cyhinders should te disassambled and
wspected for wear and entrance of
dirt mta the cyhnder The cylinder
cups shouid be replacsd. thus aveuding
future prablets.

6. inspert all other brake parts and
replace any that are warn or dam-
aged A

7. Inspect the brake drum and, o
necessary, refimsh  Refer to Part
12-02 for refinishung

ey e

BRAKE BOOSTER

- AP L

" Check the boosier operation as
noed 1n Part 12-01 Pawer Brake
Funcuons! Test. If the brake booster
15 damaged ¢r moperative replacs it
with a new boastet The brake heost.
er is serviced oniy as an assembly.

~ F3
Tpe E

HYDRAULIC LIMES” -

Steel wbing 15 used throughout the
brake system with the excepuon of
the {lexible hoses at the front whesis
and at the rear axle housing. brake
tube coanscuon

Alwavs bleed the appheable pn-
msary or secondary brake system after
primary or secondary brake system
hose or line replacement. Centralize
the pressure differenual valve after
blceding the system.

.n.fc/ I/QZ( ’ﬂ /2 ..aj-df

et an . [ ¥

BRAKE TUBING

e e
;

11 2 section of the brike tubing be-
comes damuged, the entire sechion
should be replaced with tubing of the -
same Iyps, 522, shape and length,
Copper tsbing should not be used 1 s
hydrauhic sysiem. Whep beading
brake tubing to fit underbody ar rcar
axle comlours, be careful not to knk
or crack the whe, :

All brake tubing shouid be double
flared properly 1o provide good leak-
progl connecuons. Clean the brake -
tubing by fiushing with zi=an brake
flnd defore instatiation,

When connceting a tube 1o a hose,
twbe connector, or brake cyhnder.
ughten the wube filung nut 10 speci-
fied torgue with Milbar Toal L112-
[44 or equivaicnt,

. L

BRAKE HOSE

' t . -,

A flexible brake hose should be re-

_ -placed M 1 shows signs of sofwesing,

cracking, aor other damage,

When 1nstaling 3 new front brake
hose. posivon lhe hose to avoud con-
wact with other chasss pars Place 4
pcw 2opper gaskst over the hose fit-
tmg and ihread 1he hose assembly
into the {tont wheel cvlinder. Enyage

005224

‘ the opposite end of th: hosz to the

beackzt on the [rame lInstal]l the hor-
seshoc-type retaamng chp, and con-
mcst the whe to the hose with the
tube fitung nut,

A rear braks hase should be in-
stalled so that 1t does not touch the
muflier cutlet pipe or shock absorber
Thread the hose inte the rear brale
tube connector Engage the framt end
of the hose to the brackel on the
framec Insiall the horseshoe-typs re-
tmng ciip, and conneet the tube 10
the hose with the tube fitting nut.
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i0

-3 Instai] the prmary piston assembly m
the master cyhnder bore,

Depress the primary piston and
mstail the snap ring is the cylinder

& Clean 21l parts in clean wsopropyl
alzohol, and inspeot the parts for
chipping, excsmve wear or damage, "4
When naing a master cylindec repmr
idt, lestall al) the paros suppled, barz groove

7. Besure that all recesses, opemings and 5. Insta]l the push rod, boot and retamer
intcrnal passages are open and clean | an the push rod, if 5o squipped. [nstall
Place 2ll parts on 2 ciean pan or the push rod assembly inta the
papcT. primary prston. Make sore the

E Inspect the master cylmder bore for retainer 15 properly sested 2nd
mgnhs of elching, pitung, sconng or holding the push rod secursty,
must. I pecsssary io hone the mastst ¢ Poginon the inner end of the push rod
cylinder bore (o repatr damage. do koot (if so equipped) n the master
paot sxceced aliowabie hone cylinder body retaining groove.
spectficanons. T Install the secondary pisten stop bolt,

Assambly if used, with an O-nng o screw 13 on

1, Dhp all parts exeept the master bottom outside of master cylinder
cylinder body in clean brake flnd casting
(ESA-M&C25-A} Ford Part No. § [nscall the pleed screw (1f so
CEAZ-19542-A or DOT-} =quivalent, equipped) [nsiall the gasket

?

Install the cover and gasket an the
master cylinder and secure (e cover
mto patinan with the retasner

Snam Ring Aliwes

3 2. Carefuily 1nsert the complete (diaphragm) in the master cyhnder
F secondary piston and return Spnng ftiler cover Position the gasker as e
1 . #ssombly in the masrer eyhinder bare shown i Fig 23 Make sore the AG. 24 Removing Snap Ring—
fTiz 23} gasket iz secursly seated. Typweal
3
3 CLEANING AND INSPECTION ; . - .
[ DISC BRAKES "4. Fromt wheel bearing end play 13 sets. Prior to replacement of hmng,
1. Remave the wheel and ure fram the eritical and must be within the drum diameter should be checked
F-.« « . hub and Totor- .. - «spemfications. v o0 =~ = toedetermine thar the brake drum
2. Inspect brake shoss and hnmg for 3 Besurethe velucie it centered on the braiking surface diametes t5 withm
1 wear, If the lining 15 worn 1o within boust befare scrvicing any front ead spectfication If the braking surface
i F " - 18 toch of the rhos, replace all (4) compontnts, 1o’ avord bending or dtameter exceeds specification, the
shoe and limng zssemhiies (complate damagng the rowor splach shicld on drum must be replaced.
ko azle set) or frout or roa; wh:eis as . foll mght or feft whee! wms. 4 Check the condinon of brake shoes, |
! . spyrosiate. & Ruding of the brake pesal {common retracting springs, hold-down
3. Yisualls check the cahiper, K the on left-foat applicanions) must be springs. and drum for signs of
ealiper housing 1s icaking, t shoukd be avouded during vehicle operation. overheating. lf the shoes have 3 sught
X repleced. IF 2 scal us lesking, the The whesl and tire must be remaoved blue colanng, tndicanng overhealing,
| caliper must be disassembled and cews ~=parately from the brake roter, the retracung and hoid-down spnings
h seals mstalled. If 2 pistow is azed - unlter druss brakes where the wheel, sheuld be replaced Overbeated
. * the bore, & ncw caliper hov-ng 18 bre pad irum can be removed a3 a sprungs fose thew pull and could cause
requered. i the new Nining o wenr premarureiv,
Refer ta Part 1220 for ¢ - raks & Do not attempt t¢ clean or restare ail if not replaced. If the brake drums are
rotor resurfacng procedore, _  of grease.soakod brake boungs. When beat spotted, indicating an overheated
) a coutsmunated iningsare found, braks condition, they should be replaced.
Ve u - Bmings must ba replaced 1n complete 5, Inspect all other brake parts and
DISC BRAKE ssg\ch“' axie satx replace any that are wora or
T Pl 3 ’muﬁons ALY LI .'. P A T T T TIR S I T L L B e mgﬂ_ -
; ' L Grease e any other (orogn matznal “RUM BRAKES come b }‘MPE:K lh: i-?;a:: Td;um and, if
musz oe kept off the imngs surfaces I. Retaove the wheel from the drum, i::i:a aﬁ:k,:g ;:,.f.u ;::,::?,u::
of the rotor, and external surfaces of an ] remove the dium as outlined b b brake 4 Fig 2
the hub duning service Operaian. In st Part 1202 Fine matimum 1nsde beaking
baodling the rotor ind caliper{ 2 Use an wndusmal type vacuum surfact diameter shown on the druri
assemblies, avoud defornaation of the cleaner to repove all dust from 18 exceeded either by wear ot
1_‘ . :?:;::‘E;::;_mr King or cTatsng 2: ;’r:ikl? plates and mntznor of refimishing, the drum must be
2. If & caltper ptston 18 removed for any ). Inspect 1;: mbnk: shoes for excessive :;\:tl::*:i.:l:fcr ta Part 12:02 for
y , reasom, the piston seal must be hning wear or shoe damage. Il the .
O S replaced. - -+ Enmg ts worn withun 1/32 inch of the ' oo
X Dunng removal and installanen of a nm:!t Beads or if the shoes arz  BRAKE BOOSTER
., ¢ wheel assembly, excroise care not to damaged, they most be repiaced. Cheek, the bedsier pperanon as noted
1. interfere with and damage the caliper Replace any fining that had been  ander Power Brake Functional Test If
' splash shield or the bleeder screw contaminsted with ail, grease or  the brake boosier 1s damaged or
fiting. brake fimd, Replace limng 1n axle  woperauve, replace it with 2 new bocster.
S5 ST A "/f?? {-Gﬁ- J'Zf, /‘/D-!Ua/ V-‘G/ & ‘/p-(‘ZTOf.-J? .
—— L. R
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General Hydroulic Brake Servica

‘8. Remove the'line and mspect the flare .
for cracks or poor flars form If the
flare 18 not carrect, cut o off and
repeat the process,

The finished flare must be square
with the Iime, free of cracks and have
a smooth maung surface to ensurte &
leakprool connection

- - Flanng 8 Line [Flaring-Bar Type|

Refer 10 Figs, 15 and 17

! - - - - »

[ o' ' '+ 4, Cit off and straighten the requared

w= > * {enpth of hne (A hae cutting ool will

simmpbly making a clean and square
cut).

* =2 Square off the ends of the hoe with «
file, and chamfer the end of the Lne
to be flared.

3. lnsert the line throuph its appropnate
ribbed baole m the bar assembly unal

= the end of the {ine sticks out 2bout as

L L

e b

“how ke -

- Tor 15 the thickness of the adaptor - °

above the bar, or even with the bar,
depending on the ool used. -

4 Fit the adaptor onto the ling and stide
the bar e the yoke Lock the burin
pesition with the line beneath the
yoke serew

3 Form the single flare by hghienmg
the yoke screw securely.
6 Reiease the scrow and remove the
 adapior :
7 Form the double flare by tighemng
the yoke screw again, with second
¢« adsptor fitted, depending on the too]
nsed,

8 Release the screw bar, and flared iine
inspeet the flare for cracks or poor
flare form, and repeat the process
the flare 15 oot comrect

2 Repeat Steps 3 through 6 st the
opposite wheel eybinder. -~

’ LT r 3

FjG 17 Line Flaring (Fionng Ber _ .
Trpe)
BRAKE MOSE

Replace a flexible braks hose +f o
shows signs of safltemng, erazking or
other damage.

When installing 2 new brake hme

posiion the hase to avoud coneact w2

other vehele pars.

BRAKE DRUM
All Vahicles thru 9000 Serias
Use the following service procedures

«*" for both hydraukie and mr brakes. Sincs

the F-100 thru F-350, E-100-E-150 and

Bronca rear drums, and the P-500 (Froal
"7 3nd rear) procadurcs apply to hydraubc

brakes only, they are covered wn Part 12-
,'._.'.024 - _".1., I -

: "+ FRONT BRAKE DRUM

1. Ramse the vehicle unnl the bre clears
the ficor and remove the whes! and
wire from the hub Loosen the brake
shoe adjusting screw until the shoes
no longer touch the brake drum.
Remove the grease cap and the gasket
(if equipped) from the bub.

2. On vehucles with 9,000 1b froat axies
and bydrauhe brakes, remove the
locknut, focking ring, dumpled washer
and adjusting nut. Cn all other zxles,
remove the cotter pin, adjusting out
and flat washer from the spindle

1. Remove the outer beanng cone and
roller asscmbly Pull the hub and
drum assembiy off the whzel spudie

0a5226

ar oy

-

4, Remove the front wheesl-to-hub
retaining nuts (or rim and tire
attaching nuts] Remove the whesl

" {or rim and tire) [rom the hub and
drum

% Remove the brake drum retnnersszad |

“attachiig balty, sciews or balts and -
- nuts, & *

6§, Remove the brake drum. from the -

hub. S '

7 Cheek the drum for damage ar wear,

and repaur or replace i necessary If

3 new drum will be nstatied, be sure

1o remove the protecuve coating with
degreaser,

Instal]l new greage retaiper seals

whenever 1 wheel and hud 15 removed.

8. Place the brake drum 10 the bub and
install the retainers and retaining
bolts, serews, or bolts and nuts,

9 lnstzll the hub and drom on the whesl
spndle. Keep the hub ceatered on the
spindle to prevent damage to the
grease retainer or the spindle threads.

0. On vehicles with 9,000 b fromt axbet
and hydraudic brakes instail the outer

- , -
. - N

- - 4

beanng cone and roller assembiy, and -
the bearing adjusting aur On i)l
other azles, install the outer beanng
cone and roller and flat washer on rbe
spindie. {nstall the adjesting aut

4 {nstall the wheel ang m?.-: on th b,
Then mstall the clamps (f applicabier
and the whesl stud nuts., |

P

12 While ratating the wheel, trghten the *
adjusung nut 10 specification Adpust
whes] beanngs as desenbed in Group
.

13 On vehicles with 9000 b front sale
and hydraulic brakes, mnstall the
dimpled washer with the dimpie
mndexsd 1n one of the hales in the
adjusting nut. Install the jecking nog
lock nut z2nd nghten 10 spefication
Bend the locking ring over a flat ol the
lock nut.

14 Install the gasket {if cquipped) and
the grease cap, and tighten the whed
stud puts 10 speoiication, Install the
hub cap {if equipped), and adjust e
brakes as described an this Part.

—

dma 7

OVERHAUL

An industrial type vacuwn claner m ! BRAKE DRUM REFINISHING

place of compressed air, is recommended
o rmove any dust snd dut prsent on
trake limngs, pads, rotors and drums ect,
when performing wheel brake repur
Also, any machiming doae on brake 4

§ E~100-—E-35(0, F-100—F-350, U-100
Minor scores on 4 brake dvum can be
removed wath fine emery cloch, provided
the emery & theroughly cleaned off the
drum after the operation,
A badly scored, rough, or gut-ol-

! lrings or pads shouid be done using
property exhaust ventilated cquipment ]

round drum should be ground or terned

on 1 drum lathe. Do not remove 0¥
more material from the drum than W
necetsacy 10 pravide 2 smooth surfscs [oF
the brake shoe contzet Brake dram
meximum braking surface dameter 4
shown on cach brake drum (Fig 19}
Brake drums which ricesd the mazinis2
braking surface diameter shown on ihe

FPROQDUCED BY FOROD
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General Hydroulic Brake Setvics - - s

_instolled. \f a piston is seized 10 the bore, o new
* caoliper housing is required. .. . .-

Refer to Part 12-20 for disc broke reotfar
tesisrfacing procedure. |, - . )

DISC BRAKE SERVICE PRECAUTIONS

1.- Greose or any other foreign material must be kept
off the linings surfacas of the rofor, and =xternal
surfoces of the hub dunng service operafions in
handling the roter ond coliper ossembiies, ovoid
deformation of the brake roter and nicking or
scratching of brake linings.

2. 1 a cohiper piston is removed for any reason, the

:-, piston seal must be replaced. L

4. During removel ond insteliction of g wheel
assembly, exercise care not to interfere with ond

. _damoge the caliper splash shield or the bleader
screw fithng,

4, Front wheel beartng end play is ¢ritical and must
be within spezifications.

‘Be sure’ the vehicle it tentered on the hoisfbafare
servicing any front end compaonents, te ovaid
bending or demaging the rotor splash shield an fuil

_ right or left wheel turns.

‘6; Riding of the brake pedal (comman on 'ieft-foot

appiicatiaons) must be aveided during vehicle
operation. ¢ ' .

7, .The wheel ond fire must be remaved separately
from the brake rotor, unlike drum brakes where the
wheel, tire and drum con ba remeved os o unit.

sooked broke hinings. When confomingted hnings
are found, Grake linings must be repleced in
complete axie safs, ~ . ' : -

cgliper insulators ond plastic slesves when
replacing linings. Do not ubricate the slide pins.
DRUM BRAKES

1. Remove the wheel frem the drum, ond remave the
drum as outlined in Part 12-02,

2. Use an industrie! vacuum cleaner to remove cli dust g

From the bocking plates and interior of the brakse
drums,

3. lnspect the broke shoes for axcessive lining wear
ar shoe damage. If the fining 15 worn within 1/32
inch of the rivet heads ar if the shoes ore damaged,
they must be replaced, Repiace any linmg that has
been contaminaied with oil, grease or braoke fluid,
Reploce lining in oxie sats. Prior to repiocement of
fining, the drum diometer shouid be checked te
determine that the broks drum breking surfaze
diameter i1 within specification. If the braking
surface dicmetsr exceeds specification, the drum
must be replocad.

4, Check the condition of broke thoes, retrocting
springs, hold-down springs, and drum for signs of
overheating. 1 the shues hgve a slight bive
colonng, mdicating overneating, the retrecting and
hold-down springs sthould be repiaced.
Overheajed springs losa their pull and eould
couse the new lining 1o wear prematurely, if

/97f Gr fa{i:, /7/64.44/ .VE/ re 7 FL-0f- 32

Do nof.attempl fo clean or restore ol or grease-, . -

9, On Fairmont/Zephyr only, always reploce rubber

g,

not repiaced. (f the brake drumy ure haat

wpotted, indicating an overheatsd =Dnﬁiﬁon,

they should be replacad,

5. Inspect olf other broke parts and regloce any that
are worn or damaged. . . .

&. Inspect the broke drum and, if necessory, refingh
The moximum inside braking surfoce diometer
is shown an each brake drum (Fig. 33). i tha
maximum inside braking surface diametar shown o
the drum s exceeded aither by wear ar refinishing
the drum must Be replaced. Refer 1a Port 12-07 for
refinishing,

.

BRAKE BOOSTER _ "

Chack the booster operation a5 noted under Fower
Brake Functional Test if the broke boosier 15 domaged
or incperative, replace it with & new booster. The
brake beoster is serviced only as an assembly,
including the check vaive. :

BRAKE TUBING

If o section of the brake tubimg bacomes damaged,.
the antire section should be replaced with tubing of the
same type, size, shape and length. Copper tubing
should not ba used in a hydraulic system. Whan
bending brake tubing to fit underbody or rear axie
cantours, be careful not to kink or :rccz the tube.

HYDRAULIC LINES -

" Double wall steel tubing is used throughout the beake
system with the exception of the flaxible hoses at the
front whesis and ot the rear axle housing broke tube
connection. T 7 ° B A T

Alwaoys bleed the applicabla primary or
secondary brake system after primary er”
sacondary broke system hase or line replacement.
Centralize the pressure differential valve after bleeding

the system.

All brake tubing should be double flared propetly to
provide good leckproof connections. Clean the brake
tubing by flushing with clean brake fluid before
instaliation.

‘When canpecting o fube to o hase, tube connector,
ar brake cylinder, tighten the tube Ffitting nut to
specified torque with Milbor Tool 1112-144 or

egquivalend.

BRAKE HOSE

A flexible brake hose shouid be reploced if st shows
signs of soffening, cracking, or other damoge.

When instaling @ new frant brake hose, pasition the
hase to avaid contact with sther chasus parts. On all
vehicles except Foirmant/Zephyt, placs a new copper
gasket aver the hose fithng ond thread the hois
ossembly into the front wheel cylinder or caiiper.
Fairmont/Zephyr front hose does not require o copper
gasket and is reusable. Engage the apposite end of the
hose to the bracket on the frame. The white stnpe an
the hose should show no evidencs of twisting Install the
horseshas-type rataining dlip, ond connect the tube to
the hase with the tube fithng nut.

T
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Ramoval of dust and dirt fram broke assemblies

N &50014) or on equivalent Erake assembly Sus) ond dirt
should not be removed by either hlowing off with on
air gun or vocuuming with @ standard industnal vocuum
cleaner becouse o heolth hozard from breathing in
asbastas dust may develop. Also, any mochining done
on brake limngs or pods should be done using properly
e exhaust ventilated equipment Alsg, any machiming
: done on broke himings or pads should be done using
properly exhaust ventlated equipmant

BRAKE DRUM REFINISHING

b Minar scores en o brake drum can be removed with
| fine emery clcth, pravided the zmery 15 thoroughiy
L _cleanad off the drum ofter the operatian,

& badly scared, rough, or out-afsround drum should
i be ground or turred on o drum iathe {Refer to the Jothe
manufacturess mstruchons.) Do rot remave ony more
matenot from the drum than s necessary to provide o
' smoath surfoce for the hroke shoe contoct. Broks drum
meaximum broking sorface diometer 11 shown an eoch
broke drum [(Fig 13). 8roke drums which exceed the
moximum breking surface diameter shown an the braks
drym, etther \hrough weor or refintshing, must be
teplaced. The maximum braking surface digmaler
specihcation, which ¢ shown on each breke drum (Fig.
13}, aflows for @ 1.52mm (0 040 inch) machiming cut
over the orginal nomnal drum diameter plus 742mm
(0039 inch] additono} wear before reaching the drum-
discard diametar. i

-

. M BAAXE DAUM ~ TYMIEAL

)

M AAX ML DA ME TER
MIRSE1E
FIG. 13 Rear Broks Drum Maximum Inside
Braking Surface Diameter Marking
Locatian—E-100—E-35J, Brongo, and F-
100—F-350

FRONT DI5C BRAKES

1. Remove the shos ond limngs os described in Port
12-24 Disc Brakes—Ligh! ond Heavy Duty—
Sliding Caliper.

2. Megsure the thickness of the broke lining., ) the
Tining thickness ot any point on the gisembly s less
than 794mm {1/32 nchj abave the backing plaie

. ar avets, o~ # the lining shows evidence of broke

f?fc {'f“r ffﬁc/{ J“n‘, j’*ﬁﬂq‘/

/should be done by using the Rotundd broke vacoum
. |mode} 34-0009) ar Rotunda breke parts washer (model -

12-01-20 Geanerol Hydraulic Broke Service 12-01.2g" "+~
—
ey . fluid or oil contamination that is cousing o broky {:

pull, replaca all four shoe and hining assembliag.

3. To check rator runout, first eliminate the whe !
hearing and play by hghtenimg the odjustiag nu:
Then check fa be sure the rotor can still be rovayay

4. Clamp a diol indicator to the spindle so the yiyly
cantacts the retar opproximately one inch from the
outer edge Rotate the ratar and take an 1ndicarg,
recding If the reading exceads .254mm {0 01p
inch) total loteral runout within @ six inch radiys ua
the indicator, replace or re-surface the disc bray,
rotar, The faifowing requirements must be mey
when re-surfacing disc braks roters, -

Use a disc brake lathe 1o re~firush the dise brgks
roters. [Follaw the manufacturers instruehaons,)

Mo mare than 3508mm (0 020 inch] of mateng| "
may be machined equally off each surfage (A gnd
B, Fig. 14} If rator thickness folls below the
minimum shown on eoch rotar, It must be replocsd

’ - - I -
31 T%mum (1,28 (NCHY :j . .
.00 ~ 8 S08evers 10100
NS 24 Blrren (2,58 (i
7 100
WINIGALM BYVERALL B.508mmy (0.070 teem

TRICKHESS
B 47 11 180 INGHY

A »
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AND SRDNED F 25014 2 23 F TS0 G0 Svwil
IEXGEPT #1002 JADQNIT00 GYWR Wi TH POWER RRAKES!

HINeS. G

F1G. 14 Disc Brake Rotor Servics Limits

The finished broking wrioces of the rotor mus!
be flat ond paralls] within 0.025mm {G 001-inchl,
laters) nmowt must nat exceed O 07 Hmm {0003
inch] total mdicotor reading, and the surfoce finish
of the brokwng surfoces must be 16 1o 80 auern
inches.

When the runout check is finished, adjus! the
bearings as described in Part 11-10, Whea!
Hubs ond Bearings—Front (except Frant
Wheel Deive) to prevent bearing farivre.

5. Check the rolor far scoring. Remaove minar scoref
with a fime emery clath, If the rotor i3 excessively
scored, re-finih or raploce the rotor of aecessary.

chg f{“?u f‘/"c‘. "/L-c-’-?.a
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w2 ! p AT 1201 GENERAL HYDRAULIC BRAXE SERVICE 12.01.27
‘ Wy A
' . 5 Be sura vehiclas centered on hoist before ser 4, Check condition of brake shoes, ratracting spr-
vicing any front end components, ta avoid den- ing, holddown springs, and drum for signs of
ding or damaging rotar splash shield on full overheating. If shoes have a slight blue colar-
nghlormftwhaelnuns. ing, Indicating overheating, ratracting and hold-
be down springs should be repiacad, Gverheated
of § Riding of brake pedal (commeon an left-frong ap springs lose therr pull and could cause naw (in-
b plications) must be avoided during vehicla ing o wear pramaturely, if not replaced If
ot operation. braks drums are heat spotted, indicating an
or overheated conditian, they should be replaced.
! and tire must be remaved separately
1 The whee
trom the brake rotor, unlike drum brakes where 3 Refer to part 11-15, for hubd nut tighteming pro-
n, the whee!, tirg and drum can be removed as a cedure,
2t unit.
o
b & Do not attempt ta clean or restore olf or grease-
soaked brake (inings. When contagunated lin-  Brake Booster
i ings are found, brake linings must be replaced Check booster operation as nated under Power
i ’ in compiate a:?fe‘ sets and the rotor braking sur- Brake Functional Test Hf brake booster is damaged
h i faces wiped clean or Inopearatlve, replacs it with a new booster. The
ol k ster 1s serviced only as an assembly, In-
i § Oo not lubricate caliper shde pins. EISd:angc;ﬁetcheck ralye Y Y
' 50 Calipers must be installed with bleed screws in .
" weduet + . - an upward pasition for proper bleeding of air . :Brak_e‘Tubtng O =3
L from brake system. i . it a section of brake tubing becomes damaged, (N
7 *  the entire seciion should be replaced with tubingof &
fl* e -D""m Brakes Loes Lt Te s eva ke same type, siZe, shape and fength Coppertub- &
. ing should not be used in a fiydrauhc system. When
S 5 . 1- Remove wheel, fire and ,d rum asvsgr,nt_sly fr{gm. ., bending brake tubing to fit body contours, be
T . spindle. A -—7 careful not to kink or crack tube. . ,
" . 7 use anindustnal vacuum cleaner to remove al) . S .
dust from backing plates and interior of the Hydrautic Lines
. i brake drums. . . - Double wall steef tubing 1s usad throughoul the
: ) . k with the exceptisn of the flexible
i WARNING: Never inhale dust from brake linings. 3 ggiees ;{s;;een}mm and rear wgeals. .
. Asbestos dust when inhaled can be mjunous to 4
heaith. Do not bBlow oul dust with an arr lina. A
. h Always bleed applicable primary or secondary -
racuum clsaner equinped for this purposa, brush or brake gys:em aﬁgr prmary or secandary brake -
-1, ‘8¢ should be carefully used “.’ remove any dust, systemm hose or line replacement. Centraize 7
‘ ) :3;;’::: should be contained in a sealed bag for‘;l pressure differential valve after bleeding system. %
' ' ' ) "' All brake tubing should be praperly double flared -
3 ln:c.p ect brake shoes for excessive lining wear to provide gocc? leakproof copnneyctmns. Clean I
orshoe damage. It fining 1s damaged or worn braks tubing by flushung with clean brake fiud )
within 1/32 Inch of the rivet heads on nveted ln- hetore mstallation.
:nqs or withun Q 060 inch of the shoe on bonded I
lnings, they must reptaced. Renlace any hining
. When connecting & tube 10 a3 hose, tube conneg-
that has been cantaminated with oll, grease, or tor, or brake cyhnder, tighten the tube htting nut to
] ' brake fluid. Replace hning In axle sets. Prior to : ; -
specilied torque with the DE1L-600-A nch-pound
teplacement of imng, drum diameter should be \orque wrench
’ checked to determnine that brake drum braking :
surface diameter 15 within specificabons. If T T,
braking surface diameter exceeds specifica- . N .
tom, drum must be replaced. | ST T T e
3 - PR - - . .- - . .
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G geMOVAL AND INSTALLATION

Ine following apply to vehicles equipped with either
or O h,dmuﬁc brokes.
wARNING: Never inhale dust from br‘uise linings,
Asbesios dust when inhagled can be injurious 18
sesith. Do not blow out dust with an air line. A
wcwum cleaner equipped for this purpose, brush
o rag thauld be corefully used to remeve any
dost. Any dust should be contained in a sealed bag

bou ditposol
CAST SPOKE WHEELS

Rpnovsi

1 Raite the vehicle until the tire ciears the floor and
nstell safety stands. Remove the hre ond nm
suembly by remowving the clamps and nut,

7 femove the cast spoke wheal and drum assembly
frem the front or rear axle

3 femove the drum from the cast spoke wheel by
temoving the nufs, bolts ond woshers.

4 Check the drum for damage or wear and repair ar
reploce if necessary If o new drum will be installed,

jl . remave Lhe profeciive coahing with o degreasar

. & NOTE Reploce the drum with the same type and

=¥’ e Yshzes Farlure to do se will offect vehicle-

performance. Reploce cast drums with cast drums.

Replace centrifuse drums only with centrifusa

) 0‘;'{-:': r" "‘.x*" Hruma. = P A L

L DL o Y

. 3 s hu‘:lltu'on i . .. .
v B 00 "Asemble the drum to the cast spoke spider. Tighten
: YT ihe nuts to 299-352_ N m {220-260 fi-lbs), .

A1)
1

3. § Mrake Drum Mauniings

RS R o e e

2. Assemble the cost spoke spider and drum assembly
ta the front of rear oxle. Adjust the wheel bearings
and the axle shaft installation, necessary, par the
appropnate Sechon m Geoup 11,

J. lnstall the hre and wheel assembly on the cagt
spoke wheel, Refer to Section 11-01, Wheels, Rims
and Tires for the procadure.

4. Tighten the front and rear wheel clamps 1o 299.252
N-m {220-250 #t-lbs).

DI5C WHEELS—OUTBOARD MOUNTED
DRUMS

Ramoval

1. Rame the vehicle unhl the tire clears the flsor ond
install safety stands Remave the nuts retaining the
tire and wheel assembly o the hub {Fig. &)

2. Remove the drum from the hub.

Check the drum far damage or wear and repurr or
replace gs necessary. |f a new drum 1s instolled, be
sure to remaove the protective coghing with
degreaser.

NOTE. Replace drums with drums of the same type.
Failure ta do sa will offect vehicle track and
performance. Replace cast drums oniy with cast
drums. Replace cantrifuse drums anly with

- - -

1~ cantrifuse drums. AN .

Lo

pg523a

L2t -
. by
w T T

:  Check wheel grease seals for leakoge. If the hub

7Y Tk removed from the axle, install new whee grense
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General Hydraulic 8rake Servics

12.01-19

’ he line through its cppropriote nbbed hole
> -';s:{-: Lar assembly untl rhg end of the line sticks

vt obout az for as the thickness of the aodapter

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

the lool used.

Fil the adapter anto the line and shde the bar inte

the yoke, lock the bear in position with the hne

pancoth the yoke serew

5. form the single flars by tightening the yoke screw

1ecure|y.
p Release the screw and rernove the odaptor,

7 form the double flare by tighening the voke screw
agoin, with second adaptar fitted, depending on
the tool used.

B. Release the srew bar, and fiared fine. inspect the
flare for cracks or poor flare form, and repeqt the
process if the flare s not correct,

9. Repeat Sreps 3 through 6 at the oppasite wheal
eylinder,

¢

BRAKE HOSE

Replace g flexble broke hose if it shows tigns of
softening, cracking or other damage

When installing o new brake haose, position the hase
to ovord contact with other vehicls parts.

OVERHAUL

WARNING: Nevar inhale dust from brake
linings. Asbestos dust when inhaled can be
wjurious fo heolth. Da not biow out dust with an
. .ait line. A vocuum cieaner equipped for this

B

: purpose, brush or rog shoula be carefully used ta
E... remove any dust. Any dust sheuid be contmined
in o sealed bag for disposal.

: femoval of dust and dirt from brake assemblies
J.. = 3 should be done by using the Rotunda brake vocuum
' {modal 34-000%) &r Retundg brake parts washer [model
¥ £50016) or an equivalent. Broke assembly dust and dirt
%+ | should nof be removed by erther blowing off with an
. & gun of vacuuming with a stondard industnal vacyum
t°  “deaner because o health hazard from breathing

sibestos dust moy develop Aliso, any machining done

on brake imngs or pads shauld be done using properly
- axhaust ventilated equipment. Alse, any machining
done on broke limings of pods should be dane using
propery exhaust venhicted equipment.

BRAKE DRUM REFINISHING

. Minor scores on g broke drum can be removed with
fine emery cloth, provided the emery s thoroughly

3. . kdﬁdned otf the drum ofter the operation.
3 A badly scored, rough, or out-af-round drum shouw
be ground or tumed on o drum lathe. [Refer to the igthe
- * wmanufacturers instruchons.) Da not remove any more

melenal from the drum than is necessaty to provide a
L+ -- wmooth surfage for the broke shoe contoct. Broke drum
waximum braking surface diameter s shown on each
boke drum {Fig. 13), Brake drums which azceed the
mazimum braking surfoce dicmetsr shawn on the broke
dtum, either through wear or refinishing, must be
rplaced. The maximum broking surfoce digmeter
Bacification, which is shown on eoch brake drum (Fig.
13, allows for a 1 52mm {0.060 inch) machming cut
ever the onginal nommnal drum diomater plus .742mm
10.030 inch} addinanal wear befare reaching the drum-
meard diometer. -

i
;- By, 4w

FRONT DisC BRAKES

E . 1. Remove the shoe and finings as dascribed in Saction
12-24 Disc Brakes—Light and Reavy Duty—
Sliding Caliper.

K I \ Ak

aa5231

"
? BRAXE BRAUK — TYMCAL

h,

N\
- " - i 0y
-
H Y N . . .o N
‘.l PR : e L . ] - -
’ MAXIMUM DIAMETI B -, "

.

. - ; . s HIESBOY

FIG. 13 Rear Brake Drum Maximum Ir;side

)y Braking Surface Giameter Muarking

Location—E- 100—E-350, Bronca, and F-
. + . Y00—F-350

Y " . - >,

_ 2, "Measure the Huckness of the brake fining. If the

lining thickness at any paint on the assembiy ts less
than .794mm {1/32 inch] above the backing plate
or tivets, or if the fining shaws evidence of broke
fluid or oil contaminahion that 15 causing o brake
pull, replage all four shoe and hnng zssembhes.

3. To check rotor runout, first elimingte the wheal
bearing end play by tightening the adjusting nuf.
Then check o be sure the rotar can shil be retated,

4. Clamp o did indicator 1o the spindie so the stylus
contacts the reter approximately one inch frem the
outer edge. Rotate the rotor and toke on wndicotor
reading. |f the reading exczeds .254mm (0.010
inch) total lateral runcut within @ six inch rodius on
the indicator, repioce or re-surface the disc broke
rator. The fellawing requirements must be mat
when re-surfacing disc brake rotors.

lJse a dise broke lathe ta re-finish the disc brake

o0 . rofors. {Follow the manufocturers instructions.)
L

No mors than .508mm {0 020 nch} of material
may be mochined equally off each surface (A ana
B, Fig. 14L M rotor thickness fells below the
minimum shown on each ratar, 1t must be replaced.

UiGa - Lyar TRk S ALY 84S R Sandi=) S
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RADIS ;
. - 15MM 2z 15
IG8IN 2 01
£L4T WASHER Ml NUT
(MBOT 338 52 NADT 71A.S100
TIGHTEN NST 70 243 221 N m f
1180-200 LB-FT3 AFTER NUB |5 SAATED
USING SPECLAL HUB INSTALLER TOOL
TBAF A (044, JO NAT USE (MPACT
WRENSH DR REMOVAL OR (NSTAL
LATION OF HUB NUT AFTER NUT IS
TARCUED DEFQRM NUT COLLAR INTO %
SLOT QF BRIVESHAFT USING TODL A5 K.
DICATED 1N THIS FISURR. THE NUT MUST
NQOT SPUT CA CAACK WHEN 5TARED F &
NUT IS5 5PUT OR CAACKED AFTER STAX
NI AT MUST BE AEMOVED AND R o
REPLACED WITH NEW UNUSED WUT APPROX ga
Ly]
THE STAKING TOOL TAM g
8 PABRICATED FROM AN
EXISTED HARGENED
LMESEL, THE CORREST
DS ON THE CHISEL TIR =
WILL PREVENT IMPROFER '
HOTE STALING. OO NQT AT L [
AEMDVING OR MVING & TEMFT D STAKE WiTH &
KUl NUT AFTER STAKING EHAAP EDGED TROL.
REQIUIRES THE NUT BE
REPLACED WITH A KEW . FABAICATE TOOL
" [T324 - - hd T Y M '-:‘- he ’:*-.’-r- =k .‘: _“.":"-- .I‘HA‘SQYE.. [T - -
- ' . - L] -.- - 3 .
U S e TNt e e Y T ML sy TiAe fp o me 2 = It T
FIG. 11 Hub Nut Installatlon IO ST T SNy T ek 0y s wr e e o
™oz ow LN -~ Ty

. T

- v - ) )

Refer to Section 11-12, Front Hubs for nut
Lightening pracedure

-n ' - 1 r

5, Bae sure vehucle iz centersd on hotst before
servieing any front end components, to avoid
bendlng or damaqing rotar splash shieid on fuil
right or left wheel turns.

6. Alding of brake pedal (commen on left-front |
applications} must be avoided. -

7. The wheel and fire must be removed separately
from the braks rotor, uniike drum brakes whare
the wheal, tire and drum can be remaved as a

upit. . i,

¢ o

8. Bo not attempl to ¢lean or restore oil or grease-
spaked brake {inings. When contaminatad hin-
lngs are found, brake linings must De replaced
In complete axle sels and the rotor braking sur-
taces wiped clean.

0

9. Do not lubricate caliper shde pins.

10Q. Calipers must be installed with bleed screws In
an upward position for proper bieeding of air
from brake system.

.
. oh . - et ' .

. /% é;—?-:l 5;;;,—-—/@;,‘ E /’t

with compressed air. i
" 1

ey Auaii ! &’ovf;

Crum Brakes -

- 4, Rempve wheel and tire assembly and drum
assembly from spindle,

2. Aemove drum assembly from spindia Use an
industirial vacuum cleaner to remave ali dust |
from backing plates and inisrior of the brake .
drums, .. e e ks e 4.

- WARNING: Dust and dirt conditions presant on a

wheel brake assembles and rotors and drums, may

contain asbesios fibers that can represent a poten-
tial health hazard whan made arrbome by ¢laaning

)

All wheal brake assemblies shouid thereiore be
cleanaed only wilh a vacuum cleaner suitabie for
use with asbestos flbers. This type of vacuum
cleaner is avaifablea through the Rolunda Oealer
Equipment Cataleg. Dust and dirt irom the vacuum
clganar should ba disposed of m a manner that
pravents dust exposura,

Any searvice dona on brake linings, pads, rotors
and drums, shouid be dane using properiy axhaust
ventilated equipment.

- - 1 N
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General Brake Service

12-01-08

be insoected for wear or damage

9. On fioaung cahper type disc
brakes. the cahper assembly must be
removed (rom the spindle prior 1o re.
moval af the shoe and hiamng zssem-
plies

10. On floating celiper type disc
brakes the cajipers must nat be Imer-
changed [(rom ane stde 10 the other
When the cahper 15 installed on s
praper anchor place and spndle, the
bleeder screw will point ta the rzar of
1he vehicle If a cahiper 15 installed on
the wrong side of the vehicle, 1815 nol
possible to bieed the sysiem properly

1. Do not auempt to clean or
restore o ar grease soaked brake hn-
imgs When contaminated hmings are
found, brake hnings must be replaced
1n compleis gxle seis.

DRUM BRAKES

I. Remove the wheel from the
drum, aod Pcmave the drum as out-
lined 1n Part 12-02

2. Brush all dust from the backing
platas and ntzrier of the brake
drums

3" ’Inspect the brake shoes for ex-
eessive hmng wear or shoe damage If
the lming 15 worn within /32 inch of
the nvet heads or if the shoes are
damaged, they must be replacsd Re-
place any lmng that had besn coo-
taminated with ol grease or brake
flurd  Replace Qtming n axle sews
Prnior 16 replaczment of hmng. the
drum diameter shouid be checked 10
determine M oversize linngs must be
installed.

4, Check the condios of brake
shoes, reurscing springs, hold-down
springs, and drum for signs of ov-
erheatung If the shoes have a shgh
bluc colorng, indicating overhzating,

a

replacament of the revrzoung  ana
hold-down spnings 1s strangly recom-
mended Overheated spnngs lpse tnew
full ind couid cavse the new hrung to
wear prematurely, if they are nar re.
placed, 1f the brake drums are hest
spotted, indicating a overhessed con-
dition, thev should he replaced.

5. 1f \he vehicle has 30 00D or more
miles of operation on the brake hn-
mgs ar signs of overnzaunmg are pres-
ant when rehining brakes, the wheel
eylinders should be disassembled and
inspected far wear and entrance of
dirt wnto the cylinder The cylinger
cups should pe replaced. thus avouding
{uture problems

6 1Inspect zll alher brake parts and
replace any tha: are worn or dam-
aged

T Inspect the brake drum aad, if
necessary, refimsh  Refer 10 Pan
1202 for refimishing

1
~a

BRAKE BODSTER

Check the boosier operation as
pated tn Part 12-DI Powsr Braks
Funcuonal Test. [f the brake booster
15 damaged of noperauve replace o
with a new booster The brake boost-
er iy serviced only as an assembly

HYDRAULIC LINES

Steel wbing 15 ysed throughout the
braks systam with the excspuon of
the Mlexibla hoses at the front whesls
and at the rear axle housing hrake
tube connecuon

Always bleed the applicable pr.
mary or secondary brake yvsters aiter
pnmary or secondary brake svsrem
hose or line replacement. Centralizs
the pressure differcooal valve after
bleeding the sysiem

BRAKE TUBING

if a sectian of the brake twbing be-
comes damaged, the enure secuon
should be replaced with twbing of the
same 1ype. size, shape and length.
Copper tubing should not de used in 2
hrdrauhe system. When bending
brake wbing ta fit underbody or rear
axle conwours, be careful not ta tunk
or crack the whe

All brake wbing should be doyble
fiared properly to provide good leak-
proof connections Clean the brake
tubing by (lushing with <lean brake
fluid before instaliztion

When connecung a tubs 1o a hosa,
tube connector, of brake oyhnder,
ughten the tube fiting nut to spea-
fied torque with Milbar Tool 1112-
{44 or cquivalent. .

BRAKE HOSE

A flexible brake hose should be re.
placed 1f it shows signs of softeming,
cracking, ot other damage.

When nstalling a new front Brake
hose, positton the hose to avord con-
tact with other chastis parts Place 2
new copper gaskst over the hose fit-
ung and thread the hose assembly
into the front wheel sylhinder, Engage
the opposite end of the hose to the
bracket on the [rame Instail the hor-
szshoe-1ype tetamng ciip, and cofs
nect the tube fo the hese with the
tube [itung nat.

A rear brake hose should be -
stalled so that 1t does nat toush the
muffler outiet pipe or shack absarber
Thread the hose 1nta the rear brake
tube connecior Engage the front end
of the hose t© the bracket on the
frame Install the horseshos-type re-
tarming cip, and connmct the tube to
the hose with the tube ficizg nut.

085233
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Clean nll parts uy clean tsopropyl
siechol, and \nspect the parts for
chupping, cacsssve wear of damage
When naing & master cylinder repmr
kit, inveall all the prrts sapplied

Be sure that all recesses, opengs 2nd
micrnal pastages are open and cle=an.
Place all parts an a clean pan or

paper
Inspect the master cylmder bore for
higns of ewching, pithsg, sconng of
rust. i necessary to hone the maszer
cylinder bore lo repawr damage, do
not esxceed allowabie hone

specfications. .

Assembiy

L

Dip all parts except the master
cylinder body in clean brake flud
{ESA-M&6C25-A) Ford Part No
CEAZ-19542-A or DOT-] equtvalent.
Carefully insert the compiets
secondary piston and return spring
assembly 1in the master cyhnder bore

(Fig 13

[nseal] the primary piston assembly
the master eylinder bare,

Depress the primary piston and
instalf the snap ning in the cylinder
bore greave.

Install the push rod, boot and retuner
on the push rod, i 20 equrpped. Install
the push rod assembly 1mro the
primary pistor Make sure the
retainer is properly seated and
hoiding the pusk rod secorely,
Position the mner end of the push rod
boot (1f 50 equipped) wn the master
cylindar bodly retaiting groove.

. Instsi] the secondary miston stop boit,

if used, with an O-nng of serew 18 on
botiom outside of masier syhinder
casung.

Install the bleed screw (if so
equipped) lastall the gasket
(diaphragm) in the master cylinder
filler cover, Position the gasket as
shown 1n Fig 13 Make zure the
gasket 1 securely seated,

§ [nstall the cover and gaskst on the
master cyhnder and secure the cover
Into position Wwith the retasner

Svem Ring Pliws

Rig-C

AG. 24 Remaoving Snap Ring—
Typicat

805234

CLEANING AND INSPECTION

DISC BRAKES

I

Remove the whezl and ore from the
bub and rotor.

Insperct brake shoes and himing for
wear If the lining s worn to within
1/% Tach of the shoe, replace all (4)
shoe and Unng assembhes (complete
axle set) on fromt or rear wheels ax
mppropnate.

Visually check the caliper 1If the
caliper housing 1s kaalang, it should be
replaced. If 1 seal 1s leaking, the
taltper must be dizassembied and new
seals mstalled. I 0 pision is serzed 1
the bore, 4 ncw caliper housing 1
requured.

Refer to Part 12-20 for diac brake

bl -

DISC BRAKE SERVICE

PRECAUTIONS - - ! -
1 =1, rese ot 30y other forougsy matenal-

must be kept off the hmngs surfaces

* of the rotor, and extermnal surfacss of

the hub durtng sarvics operanons. in
handiing the rotor and caliper
aswemnblies, avord deformanon of the
brake rotor and mcking or scratching
of brake iings.

If » caliper paston 18 removed for any
reason, the piston seal must be
replaced,

. Dumnng remaoval and mataflation of a

wheel assembly, exercise care not 1o
mterfers with aod damage the caliper
splash shicld or the bleeder screw
fittng.

4.

5

6

T

«_ rotor resurfacing procedi®e. v e o L9

DRUM-BRAKES. . . .-

1

2

kN

Front wheel bearing cnd play 1s
critical and must be within
specifications.
Ba sure the vehucle s contersd on the
batst before servicing any front end
components, to avoud bending or
damaging the rotor splash shieid on
full nght or left whes! tumns.
Rading of the brake pedal (common
on left-foot applications} must be
avoded during veincle operation.
The whes! and ore must be remaoved
separatzly from the brake rotor,
unlike drum brakes where the wheel,
tire and drum can be removed a3 a
unit.
. D not attempt to clean or restars o
or jrezsc-soaked brake inings. When
contamunated linings are found, brake
brungs must be replaced mmpl:x.-:
axies sets

Remove the whee! from the drum,
and remave the drim as outbned 1n
Parr 12-02.

Use an moaustnal type vacuum
cizaner to remove all dust from
the backmg plates and interior of
the brake drums.

Inspect the braks shos=s for exesssive
limag wear or shoe damage. I the
bmung s worn wachun 1/32 ineh of the
rivet heads or if the shoes are
demaged, they must be replaced.
Repiacs any hining that haa been
contaminated with o, greasze or
beake Muid. Repiace lining in azie

. " a

_'P-ns-.;-\lu.-u-&wﬁ

sets, Prior to replacement of hnung,
the drum diameter should be checked
to determine that the braks drum
braking surface diameter 15 within
specificatton. If the beaking surfzes
diameter exceeds specificauon, the
drum must be replaced,

4 Check the conditian of brake shoes,
rEtraciing springs, hold-down
springs, and drum for signs of
overheating. If the shoes have a2 shght
blue colonng, ndicaring overheating,
the retracting and hold-down springs
thould be replaced Overheated
xpringy lose thewr puil and could canse
the new (imng to wear prematuraly,
if not replaced. I the hrake drums are
heat xpotted, indicating an overheated
coadihon, they shouid be replaced.

4. Inspect all other brake parts and
replace any that are worn or

« - dazmaged. . .o

& lnsptnt the brake drum and, f
necossary, fefinsh The maximom
inside braking surface dizmeter s
shown oo each brake drum (Fig. 23k
If the maximum inside braking
surface diameter shown on the drum
13 exceeded sither by wear or
refirishing, the drum must be
replaced Refer to Part 12-02 for
refinshung.

-

BRAKE BOOSTER

Cheek the booster operation as noted
under Power Brake Functional Test If
the brak: booster 13 damaged or
maperative, replace it with a new boasier

I L DT N I T
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General Hydroulic Broke Service

8, Remove the line and irapeet the flare
for cracks or poor flare ferm If the
flare 13 not correct, cut 1t off and

. repaat the process,
The finished flare must be square
with the line, free of cracks and have
4 smoath mating surface to ensure 3
leakproof connection, :

Ftaring a Line (Flaring-Bar Type}
Refer 10 Figs. 15 and 17

1 Cut off and struighten the required
iength of hne (A lne cutting too] will
simpitfy making a clean and square
cut}

Square off 'the ends of the ne with x
file, and chamier the end of the line
to be flared,

' 3 Insert the linc through s appropnate

nbbed hole in the bar assembly wanl
the end of the hne sticks out about 21

far as the thickness of the adaptor
above the bar, or even With the Bar,
depending on the toof used. © -

4 Fu the adaptor pnto the line and slde
the bar 1ato the yakse Lock the bar in
positien with the [ine beneath the
yoke sarew

5 Form the single Rare by Lightening
the yoke screw securely

6 Reciease the screw and remove the
adaptor

7 Form the double flare by tghening
the yoke screw again, with second
adap1or fitted, depending on the oof
uszd.

B Relense the screw bar, and flared Iine.
inspect the flare for cracks or poor
Nare form, and repeat the procass if
the flare 15 not correct.

9 Repeat Steps 3 through & at the
oppostie whesl cyhinder

.
s

-

M

_ e -
FIG 17 Line Flanng (Flanng Bar
Type)
BRAKE HOSE

Replace a flexible brake bosa «f »
snows s1gns of softening, cracking or
other damage

When installing a new brake hoe,

'™

posiion the hese to avoid contact sy ~ - <

other velucle parts.

BRAKE DRUM . .

All Vehicies thru 9000 Senex
Use the followang service proczdurs

for both hydraghe and air brakes. Sinee

the F-10Q thry F-35Q, E-100-E-330 and

Bronen rear drums, and the P-500 (fromt .« ™.

and rear) procedures zpply to hydmauiie

brakes only, they are covered n Pagt t2- ©

PRI I

o . ey e

FRONT BRAKE DRUM K

1. Rase the vehicle unnl the tre clears
the floor and remove the wheef and
ure [rom the hub. Loosen the brake
shoc adjusung screw unnl the shoem
no longer touch the brake drum
Remove the grease cap and the gaskst
(of equipped) from the hub.
O veincles with 9,000 [b fromt axies
and hydraulic brakes, remave the
locknut, Iocking ring, dimpled washer
and adjusting nut. Cm all other axles,
ranove the cotter pin, adjusng nut
and {lat washer from the spindle.
3 Remove the outer bearmg cone and
roller assembly. Pull the hub and
drum assembly off the whesi spndle

PR

'REMOVAL AND INSTALLATION . . L

4 Remove the {ront wheel-to-hub
rataimng nuts (or rim and tire
attaching nuts) Remove the wheel

=~ (or rm and twe) from the hub and’

s

drum.
Remove the brake drum cetamers and

Tuts,

6. Remove the brake drum from the, .

7 Check the drum for damage or wear,

and repasr or replace if necessary If

& new drum will be imstalled, be sure

to ramove the pratective coanng with
degroaser

Instsll new gresss retainer sesls

whencver 3 wheel and hub ia removed.

&  Place the brake drum to the hub and
insiall the retainers and retasning
bolts, screws, or bolts and nutx

9 Instzll the hub and drum on the whee!
spindle, Keep the hub centered ua the
spundle to prevent damage to the

- grease retziner or the spindie thresds,

10 Om velucles with 9,000 [b frout axjes
and hydraulie brakes nstall the euter

attaching bolts, screws or bolts and 1t

¢

Far oo w . - - ! .

beanng cone and rolier assembly, and
the bearing adjusung nut. On ;i
other azles, install the outer bearmg
cone and roller and flat washer on the
spndle. Instal] the adjusting nue

Then install the clamps (if appheable)
and the whee] srud auts |

12. While rotauing the wheel, nghten the
ad justihg nut to speaification. Adpus
wheel beanings as deseribed tn Group
11

3 On vehicles with 9000 Ib fromt axke
and hydraulic brakes, install the
dimpled washer with the dimple
indezed 1 one of the holes 1n the
adjustng nut Install 1he locking nng
Iock nut and ghten ta spectficanon
Bend the iocking nng over a flatal the
lock nur,

14 Insuall the gasket (if equipped) and
the greass cap, and nghten the whed
atud nuts to specification. Insudl e
hub c2p (if squipped), and adjust the
trake2 as described 1 this Part

U]

OVERHAUL

An industrial type vacuum cleaner
place of compressed air, 13 recommended
to remove any dust and dirt present on
brake lnings, pads, rotors and drums =t
when performing wheel brake repairs.
Alse, any machiming done on brake
Limings or pads should be dome using
properly exhaust ventlated equisment

e e m g mR TR s W weae

BRAKE DRUM REFINISHING
E-100—E-350, F-100—F-350, U-1D0
Minar scores on & brake drum can be
removed with fine emery cloth, provided
the smery 15 tharaugkly cleaned off the
drum after the operation.
A badly scored, rough, or cat-of-

round drum should be ground or tumed _ _

' 885235

on & drum lathe Do not remave 137
mote matenal from the drum than B
pecessary to pravide & smooth susfacs fox
the brake shoe contact. Brake dre®
maxmum braking surface disoreter ®
shown on each brake drum (Fig 19+
Brake drums which exceed the maxmu®
braking surface diameter shown on (B

e BY FORD
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Install the wheel and ure on the fub: >
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installed |f @ piston i3 seized in the bors, o new
caliper-hausing iy reguired. -- .
Refar to Parl 12-20 for disc braks rotar

resurfacing procedura,

DISC BRAKE SERVICE PRECAUTIONS

1,

Grease or any other foreign material must be kap!
off the limings surfoces af the roter, and external
surfaces of the hub dunng service operations In
handhng the roter and caliper astemblias, ovaird
deformation of fhe brake ratar and micking or
scratching of brake fiungs. -+ - - -

" if o caliper pistan 13 remaved for eny reason, the

piston seat must be replaced.. . . .
During removal and instcliation of o wheel
gssembly, exercise care aot to nterfera with and
damage the caliper splash shield or the bieeder
serew fithing, ' 7" = o

Front wheel bearing end play is critical and must
be within specificahons.

Be wure the vehicle 15 centered on the Howul before
tervicing ony front end compenents, to avord
bending or damaging the roter splash shieid on full
right ar left whaeel rurns.

Riding of the broke pedal (rommon on left-foot
apphcations) must be avoided during vehicle
cperation.

The wheel and tirs must be removed separaely
from the Broke rotor, unlike drum briskes where the
wheel, hre and drum can be remaved as o unil,

Do not attempt to clean or restore-sil ot grease., ..frant wheels and at the rear axle housing :brgk

sonked broke finmgs., When contaminated linings
ore found, brake linings must be reploced in
complete axle sats.

On Foirmant/Zephyr only, always repiace rubber
cabper insulators and plastic sieeves when
replacing imings. Do nat lubricate the slide pins.

DRUM BRAKES

1.

2,

4,

Remave the wheel fram the drum, and remove the
drum os suthned in Port 12-02,

Use an industnial yocuum deaner to remove all dust
from the bocking piates and interior of the broke
drums. .
inspect tha broke shaes for axcessive lining wear
or shoe domage. If the ining 11 worn within 1/32
inch of tha rnivet heads or if the shoes are damaged,
thay must ba replaced. Replaca any lining that has
bean contaminated with oil, grease ar brake fluid.
Replace fining in axie sets. Fnar to replacement of
tining, the drum diometar should ba thecked to
determine that the broke drum braking surfoca
diameter is within specification, f the braking
surfoce diometer exceeds specification, the drum
mus! be replaced,

Check the conditian of brake shoes, ratracting
sponge, hoid-down springs, and drum for signs of
gverheating, If the shaes have o slight blue
coloring, indicoting averheating, the retrocting and
hgold-down springs shauld be replaced,
Overheated springs losa their pull and could
czuse the new lining te wear prematurely, if

et T g higg v v el 57 Generol Fydraulic Broke Servica~ o cTow s - < 12-00-1, .
“' -

net replaced. If the broke drums ars heat
spotted, indicating an sverheated tonditigy
tHey should be replaced. S t.

5. Inspect all other brake parts and replogs any that
are worn or damaged

4. Inspect the broke drum and, if necessary, refinigy
The maximum inside braking surface diametsr
it shewn on each brake drum (Fig. 33). If the
maximum inside brakmg surface diameter shown ap .
the drum 15 exceeded esther by wear or refinishing
the drum must be replacad Refer to Part 12-02 for
refimishing.

BRAKE BOOSTER

Check the booster operation os noted under Power
Brake Funchonal Test If the brake booster is domaged
or inoperotive, reploce 1t with © new booster The
hrake booster is serviced only a3 an assembly,
including the check vaive. -

BRAKE TUBING

i a.sechan of the brake tubing becomes damaged,, . . ;
the entire section should be raplaced with tubing of the :
same type, size, shape and length. Coppar tubing
should not be used in o hydroulic system. When
bending braks tubing te fit underbody or reor axle. ..
coniours, be careful not to kink or crack the tube,

HYDRAULIT LINES

Dauble wall steel tubing is used throughout the brake = %
system with the exception of the flaxible hoses at the
e tube

S we e
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connection. °

Alwoys blead the acpplicable primary or
secondary braoke system aftar primary or
secondary broke system hose or line repiacament, ---
Centrgiize the prassure differential valve atter bleeding
the system.

All broke tubing should be double Fored propearly te
provide good legkproaf connections Cleon the brake
tubing by flushing with clean brake fluid before
installation.

When connecting g tube to a hose, tube connecter,
or brake cylinder, highten the tube fithing aut to
specified torgue with Midbar Tool 1112.144 or
equivalent. .

BRAKE HOSE

A flaxible broke hose should be replaced If it shows
signs of soffening, cracking, or othar damaga.

When installing o new front brake hose, position the
hoss to aveid contact with ather chassis parts. On all
vehicles except Farmont/Zephyr, place o new copper
gosket gver the hose fitting and threod the hose
assembly inta the front wheel cylinder or calipen
Faitmont/Zephyr front hose does not require ¢ copper
guzket and is reusable, Engage the opposite end of the
hose to the hrucket an the frams. The white strips on
the hose should show no evidenca of twistfing. Instail the
horseshoe-rype retaining clip, and connect thy tube 10
the hose with the tube fitting nut.

885236 .
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General Hydroulic Brake Service

. 12-01.20

'
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EXA

12-01.24 -

OVERHAUL flud or oil confamination thet is cousing g broke :
. pull, replace all four shoe and hining cssembhie, :
Removal of dust and dirt from broke ossemblies To check roter runaut, first ehminate the wheet
should be done by using the Rotunda brake vacuum bearing end piay by tightening the adjushng fuy
{modei 34-000%) or Rotunda brake parts washer (modsl Then check to be sure the rotor can still be roloted
&450018) or an egurvalent Brake assembly dust and dirt Clamp o dioi indicoior 1o the spindis so the Shyhyy
should not be removed by either blowing off with an zontacts the rotor cppraximataly ane inch from thy
air gun or vacuuming with a stondoerd industnal vacuum outer edge Rotate the rator and take an indicary,
cleanar because g hedlth hozard from breathing reading, i the reading exceeds .254mm {0 1)
ashestas dust moy develop Also, any machining done inch) total laterai runout within o six inch radius g
an brake linings or pads should be done using propery the indicator, repiace ar re~surface the disc brak,
exhoust ventilated equipment. Also, any machining rator. The following requirements must be mey
done on brake linngs or pads should be dane using when ra-surfacing disez brake rotars.
properly exhaust ventilated equipment. Use o d1|sic bra:e lcthei?u re-finish the disc braky .
rotors. {Foliow the manuiacturers instructions.)
BRAKE DRUM REFINISHING No mare than 508mm {0.020 inch) of matenal
Minor scores an o brake drum con be removed with may be machined equally off each surfoce [A and
fine emery cloth, provided the emery is thoroughly B, Frg. 14} If rotor thickness falls below the
claaned off the drum after the gperatian. minimum shown on esch rotor, it must be replaced.
A badly scored, rough, or out-af-raund drum should 3 Mo (4 25 INCH} _—:L} r__ . .
be ground or furned on o :Srug lathe. {Rafer to the lathe 800 =0 508mm (G 470 IKCH} 20 29emm 10,98 g
manufocturers nstructions.} Oa not remove any maore Z @ og
metencl from the drum than 15 necessary to pr:wda a R e L.508mm (0930 s
smoath :ur;uce for the hrake shoe cantu;t. Brake drur: = grmm (1180 INCH
moximum braking surfece diameter 13 shown on eac " . 2~ 4
brake drum (Fig.g'iS] Brake drums which exceed the &.\Z/"”W‘”// “’"'““ﬁé&%@%ﬁ T
moximum braking surface diameter shawn on the broke =:i==: n ~
drum, either through wear or refinishing, must be "&% CO\'}
replaced The muaximum broking surfoce diomatsr \\ o
specification, which 1s shown en each brake drym (Fig \\“\\ R Tan]
13), allows for o 1.52mm (0.060 inch] mochining cut S ®

gver the ongmnal neminal drum diameter plus .7462mm
{0.030 nchi additonal wear before reaching the drum-
discard digmeter, -

&m? BRAKE DAUM ~ TYMEAL,

M

J -
M’ MAKLALA DAMET2R

Hisas-ia

FiG. 13 Rear Brake Drum Maximum Inside

Braking Surface Diameter Marking
Loeation—E-100—-E-350, Bronco, and F-
100—F-350

FRONT DISC BRAKES

1.

'

Remove the shoe ond linings o3 described in Port
12-24 Disc Brakes—Light and Heavy Duty—
Sliding Caliger.

Meaasurs the thickness of the broke lining. if the
fining thickness 1 any paint on the assembly 18 less
than .7%4dmm [1/32 inch) ahyve the backing piate
ar rivefs, or if the ming shows evidence of brake

F TS0 14 X 4) AND F 750
ABOVE BEDI GVW 4 X 2} E T50-250

30 mm 11 180 INCH)|
oo -—l
B 508nm QI20 INCHI -—-| r-

MINYHUM DVERALL
THICKNESS
78 &amm (1 120 INCH|

F 100 4600/47D0 CWYR
WITH FOWER BRAKES

100 7

N
.
irw\\\ NS5

s P 100156 TNa 71 2150 W v 44 E 100180
AND BROMED F 250 14 1 21 F 250 8200 GVWR
IEXCEPT R 100 $40C/4700 GYVWA WMITH POWER BRAKES) HIOES 16

FIG. 14 Disc Broke Roter Service Limits

The finished broking surfaces of the rotar must
be figt and parallel within 0.025mm (0 001-inchi;
latersi runout must not exceed 0.07émm (0.003
wnch) tatal indicator reading, and the surface finsh
of the braking surfaces must be 16 to 80 micre
inches.

When the runout chack is finished, adjust the
bearings ns described in Part 11-10, Whaeel
Hubs ond Baarings—Front {axcept Front
Whaesl Drive) to prevent bearing failure.
Check the roter for scorng. Remove minor scores
with g fine emery cloth. If the rotar is excessively
scared, re-finish or replace the rotor o necessary-
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GENERAL HYDRAULIC BRAKE SERVICE

12.01-27

128 ; JART 12.01
— mp—
¢ Be sure vehicla is centered on hoist before ser-
wcing any front end components, to avaid ben-
ding or damaglng rotor spiash shield on fuil
right or left wheel turns.

t:; g Ruding of brake pedal (common on left-front ap-

ar plicatrons) must be avoded dunng vehicle

ey oparation.

tor

7 The wheel and tire must be removed separately
rom the braka rotor, unlike drum brakes whera

n he wheel, tire and drum can be removed as a

01 unit.

"

- & Do not attempt to clean or restore aif or grease-
soaked brake linings. When contaminated lin-
ings are found, brake limings must be raplaced

8l in complets axie sets and tha rotor braking sur-

th faces wiped clean

er
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$ Do not lubricate callper slide pins.

10 Cailpers must be installed with bleed screws in
_-an upward positran for proper blesding of air
from braka system.

Drum Brakes e T e e
1. Rernove wheal, tire and drum assembly from
" spindie. ) ' . "

-

2 Use an Industrial vacuum ¢gleaner to ramove all
dust from backing plates and Interior of the
brake drums.

WARNING: Never inhale dust lrom brake linings.
Ksbestos dust when inhaled can be Injurious to
halin. Do not blow out dust with an air kna. A
wcuum cleaner equipped for this purpase, brush or
fag should be carefully used to ramove any dust,
Any dust should be contained in a sealed bag lor
disposal. -

3. inspect brake shoes for excessive lining wear
or shog damage. if lining is damaged or worn
within 1/22 inch of the nvet heads on riveted lin
Ings ar within 4.060 Inch of the shoe on bonded
linings, thay must replaced. Replace any limhg
that has been contaminated with oil, graase, ar
brake Huid. Raplace lining in axle sets. Prior to
feplacement of kining, drum diameter should be
checked o determine that brake drum braking
surface diameter Is within specifications. if
braking surface diameter exceeds specifica-
lion, drum must be replaced.

4. Check condition of brake shoes, retracting spr-
ing, holddown springs, and drum for signs of
avarheating. If shoes have a shght blue eoior-
ing, indicating overheating, retragting and hold-
down springs should be replaced. Overheated
springs iose thelr pul! and coufd cause new lin-
Ing to wear prematurely, ¥ not replaced. ¥
brake drums are heat spotied, tndicating an
overheated condition, they should be replaced.

5. Refer to part 11-15, far hub nut tightening pro-
cedure.

Braks Booster

Check boostar operation as noted under Power
8rake Functional Test [f brake boasters damaged
or inoperative, replace it with a new booster. The
brake booster 1s serviced only as an assembty, in-
cluding the check valva,

Brake Tubing .
Nt - ., "-'i":-' . L.

it a section of brake tublng becomes damaged,
the antire section should be replaced with tubing of

- the same type, size, shape and leangth Copper tub-

ing should not be used in a hydrauhic system. When
banding brake tubing to fit body contours, be

=" -caretul not to kink or crack tube. -

Hydraulic Lines . .

Double walt stesl tubing 1s used throughout the
brake system with the exception of the flexible
hoses at the front and rear wheets.

Always bleed apphicable primary or secondary
brake system alter pnmary or secondary brake
system hose or ling replacament. Centralize
pressure differential vaive after bleeding system.

All brake tubwng should bs properiy doubie flared
to provide good leakproaf connections. Clean
braks tubing by flushing with clean brake flnd
before instatlation.

When connecting a tube 10 a hose, tube connec-
tor, or brake cylinder, tighten the tube hitling nut to
speclfied torgue with the D81L-800-A inch-pound
torque wrench,

pB5238
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Brake Drum

12-10-6

12.10-8
12108

EMOVAL AND INSTALLATION

|
Ihe fcllowing apply to vehicles equipped with sither
- hydroulic brakes.
wARNING: Never inhale dust from brake linings.
asvaiion dust when inhaled can be injurious to
sweith. Da not blaw out dust with an air lina. A
m clsoner equipped for this purposa, brush
rag should be carefully used to remove any
- . Any dust sheuld be confained in a sealed bog

Fo) iup“ﬂl-
cAST SPOKE WHEELS

Aesrucrral i
faue the vehicle until the hre ciears the floor and
.aitoll safety stands, Remove the tire and rim
assembly by removing the clamps ard nut.

1 Remove the cast spoke wheel and drum assembly
from the front or rear axle

1 Remove the drum from the tost spoke wheel by
remaoving the nuts, bolts ond washers.

4 Check the drum for domage or wear and repair or
replace If necessary  If a new drum will be instailed,
remove the protective coating with o degreaser,
NOTE: Replace the drum with the same typa and

*yize. ‘Foilure to do sa will affect vahicle
pecfarmance. Raplace cost drums wifh cast drums.
Repluce centrifuse drums only with centrifuse

. * Yy
f - 7

ingtallation . N
L Asgemble the drum ta the cast spoke spider. Tighten
the nuls Yo 29%9-352 N m [220-240 ft-lbs).

- "~

-

7?42 gentrifuse drums

2. Assemble the cast spoke spider and drum assembiy
to the front or rear axle Adjust the wheel bearings
and the axie shaft installaton, if necessory, per the
opprognate Section in Graup 1)

3. lnstall the tire and wheel ossembly on the cast
spoke wheel, Refer to Section 11-01, Wheaels, Rims
and Tires for the procedure,

4. Tightan the front and rear whesl clamps to 299.352
N m {220-240 ft-ibs).

DISC WHEELS—OUTBOARD MOUNTED
DRUMS

Remaval

}  Raise the vehicle unid the tire clears the floar and

instoll safety stonds. Remove the nuts retaining the
tire and wheel assembly ta the hub {Fig &)

Remove the drum from the hub.

IS

Check the drum for damoge or wear and reparr or
teploce os necessary if o new drum is instclled, be
sure to remove the protective coating with
degreaser.

MNOTE, Replace drums with drums of the same type,
Folture to do sa will offect vehicle track and
performance. Replacs cost drums only with cost
drums. Reploce ceninfuse drums anly with
- = > ety

Check wheel grease seals for leakoge |f the hub
i€ rémoved from the axlz, instoll new wheel grease
seafs, ‘ .

FPRODUCED BY FORD
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General Hydroulic Brake Service

12-01-19

12-01-19
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tha line through ity oppropriate nbbed hole
: ::s;:; bar assembly until #hepend af the line sticks
out chout a3 far o3 the thickness of the adapter
gheve the bar, or even with the bar, depending en
the fool used.
Fit the odapter onto the line and shde the bar into
the yoke lack the bor in pasition with the line
peneath the yoke screw.
3 form the singie fiare by tightening the yoke screw
securely.
Release the screw ond remove the adopter,

7 Form the double flare by tigheming the yoke screw
again, with second edaptor fitted, depending on
the tool used.

8. Releass the sorew bar, and flared fine. Inspect the
fiare for cracks or pear flare form, and repeat the
pracess if the flare s not carrect,

9. Repeat Steps 3 through & ot the opposite whesel
cylinder,

BRAKE HOSE

Reploce a flexsble brake hose i# it shows signs of
softeming, cracking or other domoge.

When installing o new brake hese, position fhe hase
o avord contact with oither vehicle parts.

tonma

OVERHAUL

WARNING: Never inhale dust from brake
linings. Asbestos dust when inbaled can be
witnous to heaith. Do not blow out dust with an
sir line. A vacuum cleaner equipped far this
purposa, brush or rag shauld be carefully used ta

.remove ony dust. Any dust should be contained

w a sealed bog for disposal.

Removal of dust and dirt from broke assemblies
sheuld be done by using the Rotenda brake vacuum
fmodel 34-0009) or Rotunda brake parts washer (moded
£50016) or an equivaient. Brake assembly dust and dirt
v#ould not bhe removed by esther blowing off with an
i gun or vacuuming with @ standard industnial vacuum
tleaner becouse a health haxard from breathing in
wibestos dust may deveiop. Also, ony machining dane
on broke linings or pads should be done using property
ethaust v:nh\utedpequnpment. Alsa, any mochming
done on brake linings or pods should be done using
groperdy exhaust ventilated equipment.

ERAKE DRUM REFINISHING

Minor scares on o brake drum cas be removed with -

fine emery cloth, provided the emery Is tharoughly
ceaned off the drum after the operaton,

A badly scored, rough, or out-gf-round drum should
be ground or tumed on a drum lathe. (Refer 1o the othe
monuiacturers nstructions) Do not remove any more
malerial fram the drum than s necessary to grovide o
wnoath surface for the beoke shoe contact. Brake drum
raumum braoking surfacs diameter is thown on =qch
beoke drum (Fig. 13). Brake drums which exceed the
maxmum braking surface diameter shown on the brake
drum, either through wear ar refinishing, must be
taplaced. The maximum braking surface diamatar
weufication, which is shown an =2ach broke drum (Fig.
13), allows for g 1.52mm {0.060 inch} machimng cut
ever the anginal nominal drum diameter plus 7é2mm
[0 830 inch) additional wear before reaching the drum-
dward diameter.

" FRONT DISC BRAKES

L. Remove the shoe and finings as described in Section
12.24 Dise Brokes—-Llight ond Heavy Duty—
Sliding Caliper.

? BRANE DRUM -~ TYPICAL

-

-
Y em T

HINGEE-18

F1G. 13 Rear Braks Drum Maximum inside
Braking Surface Diameter Marking
Locatior—E&-100-~E-35Q, Bronco, and F-

. 100-—F-350 . .o .

2. Meosure tha thickness of the broke ining If the

[ining thickness at any point on the assembly is less
than .794mm {1/32 inch] above the backing plate
or nivets, or if the lining shows evnidence of brake
fluid or cil contamnation that 1s cousing o broks
pull, repioce all four shoe and lining assamblies.

3. Tao check rstor runout, first eliminate the wheel

beonng end play by hghtening the adjusting nut.
Then check ta ba sure the rotor can siili be rotated.

4, Clomp g dial indicator 1o the spindle so the stylus

confacts the retor approximately one inch fram the
auter edge. Rotate the ratar and toke on indicater
reading. i the reading exceeds .254mm {0 010
inch) totol loteral runowt within @ six inch redius on
the indicotor, replace or re-surface the disc broke
rotor, The following requiraments must be met
whan re-surfocing disc brake rotors.

Use a disc broke lathe ta re-finish the disc broke
rotors, {Foliow the manufacturers instructians,|

Ma more than .508mm (O 020 inch] of materfal
may be machined equaily off each surface [A and
B, Fig. 14} 1f rotar thickness folis below the
minimum shown an each rotor, it must be repicced.

285248
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GENERAL HYDRAULIC BRAKE SERVICE

12.01.25
oot

12-01 25 R S EE— Ra
AsDIS
tEMM & I8
. 108N = 01
FLAT WASHER HUA NUT
tNBO1 338 32k NAQ1714 5100
TGHTEN NUT TQ 243271 N m ,.:;;m
[180+200 LA-FT) AFTER MUB IS SEATED
USING SPESIAL HUB INSTALLER TOO
TRIP 11044 00 NOT USE IMPACT
WRENCH FCOA AEMOVAL OA INSTAL
LATICN OF HUB NUT AFTER ANUT IS
TORQUED DEFORM NUT COLLAR INTD
SILAT GF GAINEIMART USING TROL AS 1M~
DICATED IN TH!S FIGURE THE NUT MUST
AT SPUT OR CAACK WHEN 5TAKED IF
NUT IS SPUIT OR CRACKED AFTER STAK-
ING 1T MUST 88 REMOVED AND LR
REPLACED WITH NEW UNUSED NUT APFRDY
THE STAKING TOCL CAN
BE FABRICATED FADM 4N
QXS TED HAAQENED
CHISEL. THE CORRECT
RADIUS O THE CHISEL Tip
WILL PREVENT IMPAOPER !
NOTE ETAKING DO NOT &t |
REMOVING OR MOVING A TEMFT TO STAKE WiTH A
HUR NUT ASTER STAKING BHARF SDUAD YOOL
REQUIAES THE NUT BE
REPLACED 'WIiTH A NEW FABRICATE TOOL
wuT 4 ' - - . A5 ABDVE
- ' - y
- . e 4o . e T R LT S ) fa - e e HIt132 A
*FIG. 11 Hub Nut Installation - ~ etk P e e 4 R s
- - - ! <, - - A i A 4

- - . ' -

Refar to Sectian 11-12, Front Hubs faor nut

tightening procedurs.

5. Be-sure vehicie |s centerad on hoist befors
servicing any front end caompanants, to avod
bending or damaging rotar splash shield an full
nght or left wheel tums.

6. Riding of brake pedai (corr:mon on left-frant
applications) must be avoided.

7. The wheel and tire must be removed separately
trom the brake rotor, unllke drum brakes whete
the wheel, tire and drum can be removed as a

unit,

8. Do not attempt to clean or restore ol or grease-
soakad brake linings. When cantaminated hin-
ings ara found, brake hinings must be replaced
in complete axle sets and the rotor braking sur-

taces wiped clean.

- P s e - N

9, Do not lubricates caliper slide pmns.,

14, Cailpers must be instalied with bleed screws in
an upward position lor proper bleeding of ar
from brake systam.

-
e e e

Drum Brakes —
1. Remave wheel and lire assembly and drum
assgmbly from spindie.

2. Remova drum assembly fram sp;ndle'. Use an
industrial vacuum cleaner 1o remove all dust
from backing piates and intenor of ihe braka

drums. 5 .. . .

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

Tos s [

All wheel brake assemblies should thereiors be

ciganed only with a vacuum cleaner suitabie ifor

usa with asbastos flbers. This type of vacuum

clieaner is avaiable through the Rotunda Deater

Equipment Cataleg, Dust and dirt from the vacuum

cleansr should be disposed of in a manner that

prevenis dust exposura.

Any service done on brake linings, pads, rotors

and drums, should ba done usmg pmperly exhaust

ventiiated equipman!.

* L} Loy - -

j 985241

PRODUCED BY FORD

>

w'

S - indaan e LT FTRRS WP

-

At mmman aen

-



