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inter Office

May 29, 1981

Mr, M, H. Bamburg

cc Mr. G. G. Clickard \/
Mr, E. J. Riley

Subject: EPA/OSEA Asbestos Exposure Program for Brake Mechanics

Ref: 1. EPA letter of 4/27/81
2. A. B. M, Houston lstter of 5/21/81

We have reviewad tha EPA letter and attachments and also Mr., Houston!s
letter and offer ths following commenta:

1. The Training and Publications Dept. has published warnings in
the brake section of the Car and Truck Shop Mamuals regarding
the health hazard of sir blowing asbestos dust and recommended
the use of proper equipment for dust removal. Copies of this
information are attached for your usae.

2. The Training and Publications Dept. has had no twrake iraining
programs in recent years becsuse thera has been no new tech-
nology on brake service requirementa. Accordingly, we have
not puhlished training information on asbestos dangers and
handiing procedures.
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Genera! Hydraulic Brake Service

12-01.20

REMOVAL AND INSTALLATION

‘RAKE DRUM
- YEHICLES THRU 9000 SERIES

Use the following service procedures for both
nydraulic ond oir brokes.

FRONT BRAKE DRUM

1. Roise the vehicle until the tire clears the floor and
rernove the wheel and tire from the hub. Loosen the
broke shoe adjusting serew until the shoes no longer
touch the brake drum. Remave the grease cop and
the gasket (if equipped) from the hub.

2. On vehicies with 9,000 Ib front axles and hydraulic
brokes, remove the locknut, locking ring, dimpled
washer and adjusting nut. On all other axles,
remove the cotter pin, adjusting nut and flat washer
trom the spindle. '

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

4. Remove the front wheel-to-hub retaining nuts (or
rim and tire gttaching nuts). Remove the whesl (or
rim and tire) from the hub and drum.

5. Remove the brake drum retainers and sttaching
bolts, screws ar bolts and nuts,

4. Remove the broke drum from the hub.

7. Check the drum for damage or wear, and repair ar
reploce if necessary. If a new drum will be installed,
be sure 1o remove the protective costing with
degreaser.

Install new grecse retainer seals whenever
a whaeel and hub is removed,

8. Place the brake drum to the hub and install the

retainers ond retaining bolts, serews, or balts ond
nuts,

?. lInsrall the hub ond drum on the wheel spindle,

Keep the hub centered an the spindle to

prevent damage to the grease retainer or the
spindle threads.

10. On vehicles with 9,000 Ib front axles and hydraulic
brakes install the outer bearing cone and roller
assembly, and the bearing adjusting nut. On all
other axles, install the outer bearing cone and roller
and flat washer on the spindle. Install the odjusting
nut.

11. Instoll the wheel and tire on the hub. Then install
the clamps (if applicable) and the wheel stud nuts.

12. While rotating the wheel, tighten the adjusting nut
1o specification, Adjust wheel bearings as
described in Group 11.

13. On vehicles with 9000 Ib front axle and hydraulic
brakes, install the dimpled washer with the dimple
indaxed in one of the holes in the adjusting nut.
Install the locking ring lock nut and tighten to
specification {refer to Group 11}, Bend the lncking
ring over a flat of the lock nut.

14, Install the gasket (if equipped) and the grease cap,
and tighten the whael stud nuts to specificatian
{refer to Group 11). install the hub cap (if
equipped), and adjust the brakes gs described in
this Part.

OVERHAUL

Removal of dust and dirt from broke assemblies
should be done by using the Rotunda Brake Yacuum
(340009} or equivalent or Rotunda broke ports washer
{model 50016} or equivalent. Broke assembly dust and
dirt should not be removed by aither blowing off with
an agir gun or vacuuming with a standard industrial
vacuum because @ health hazard from breathing
asbestos dust may develop. Also, any machining done

| on brake linings or pads should be done using properiy
t_exhcust ventiiated equipmant.

BRAKE DRUM REFINISHING

Minor scores on a broke drum con be remaved with
tine emery cloth, provided the emery is thoroughly
cleaned off the drum after the operation.

BRAKE DRUM REFIMISHING

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

A badly scered, rough, or out-of-round drum should
be ground or turned on a drum lathe. Do not remove
onv more material from the drum than is necsssary to

ide o smooth surface for the brake shoe contact.
.wke drum maximum braking surface diameter is
shown on each brake drum {Fig. 10). Brake drums which
exceed the maximum braking surface diameter shown
on the broke drum, either through wear or refinithing,
mus! be replaced.

—

MI8I4-1A

Fi1G. 10 Brake Drum Maximum Braking Surfaoce
Diameter Marking Location—Typical
Madlum—Heavy Truck Shown

On all medium and heavy trucks, the maximum
braking surface diameter specification, which is shown
on scch brake drum, allows for 0.060-inch machining
cut over the origincl nominal drum dicmeter, pius 0.030-
inch odditiongl weor before the drum must be reploced.
After refinishing the broke surface runout must not
axceed 0.070-ineh totail indicater reading, meaiured
from the begring cup.

887387
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{complele axle set) on tront whewlis as required.
The rubber caliper insuiators and the plastic
sleeves must be replaced when limings are
replaced.

3. Visually check the calipar, If the caliper housing
15 leaking, it should be replaced. If a seal is
leaking, the caiiper must be disassembled and
new seals installed. ! a piston is seized in the
bore, a new caliper housing 1s required.

Refer to Part 12-20 for disc brake rotor
resurtacing procedura.

Service Precautions

1. Grease or any other foreign matenal must be kept
off the ming surtaces of the rotor and extemal
surtaces of the hub dunng service operations. In
handling the rotor and caliper assemblies, avoid
defarmation of the brakae rotor and nicking or
scratching of brake linings. ’

2. it a cahiper piston 1s removed for any reason, the
piston seal must be replaced.

3. During removal and instailation of a wheel
assembly, exercise cara not to interfere with the
cahper splash shieid or the bleeder scraw fitting.

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

5. To avoid bending or damaging the rotor splash
shield on full right or left wheel turns, be sure the
vehicle 15 centered on the hoist before servicing
any front end components.

6. Riding of the brake pedal (common on Iéﬂ-lool
applications) must be avoided during vehicle
operation,

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

8. Do not attempt to clean or restore any od or
grease-soaked brake linings. When contaminated
lintnge are found, they must he replaced in
complete axle sets.

9. Always replace rubber caliper insulators and
plastic sieeves when replacing linings. Do not
lubricate the slide pins.

10. Caliper slide pins must be hand started into
spindie before tightening. This is to insure that the
large diameter ot pin is through outer shoe holes
to prevent binding or bending.

Drum Brakes

1. Rermnove the wheel from the drum, and remave
tha drum, Part 12-02.
- Removal of dust and dirt from brake assembiies

should be done by using the Rotunda brake
vacuum (model 340008) or Raotunda brake parts
washer (mcdet 650016) or equivaient. Braka
assembly dust and dint shouid not be removed by
biowing off with an air gun because & heallh

develop.

—

} hazard from breathing asbestos dust may/

3. Inspect the brake shoes for axcessve lining wear
or shoe damage. If the lining is wom within 1/32
tnch of the rivet heads or it the shoes are

¢ damaged, they must be replaced. Replace any
lining that has been contaminated with oil,
grease, or brake fluid. Repiace lining in axle sats.
Prior to replacament of limng, the drum diameter
should be checked to determine that the brake
drum braking surface diameter is within
specification by using the Rotunda brake drum
micrometer (model 100010) or equivalent Hf the
braking surface diameter exceeds soecification,
the drum must be replaced.

4, Check the condition of brake shoes, retracting

spnngs, hold-down springs. and drum for signs of
overheating. !f the shoes have a slight blue
coloring, indicating overheating, the retracting
and hold-down springs should be replacsd,
Overheated springs lose their pull and could
causs the new ilning to wear prematuretly, if
not replaced. If the brake drums are heat
spotted, Indicating an overheated condition,
they should be replaced.

s. Inspect all other brake parts, and replace any that

are wormn or damaged.

8. Inspect the brake drum and, if necessary, refinish.

Refer to Rotunda Catalog Wheel Service, for a
description of the various types of brake lathes
available. The maximum inside braking surface
diameter is shown on each brake drum (Fig.
21). H the maximum inside braking surface
diameter shown on the drum is exceeded eithar
by wear or refinishing, the drum must be replaced.
Refer to Part 12-02 for refinishing.

BRAXL DAUM . TYMCAL

AA s ey Lt 1)1
AL 1T )

3

FiQ. 21 Location of Brake Drum Maximum Inside
Surface Markings

Brake Booster

Check the booster oparation as noted under Power
Brake Functional Teat. !f the brake booster is damaged
or inoperative, replace i with a new booster. The brake
booster Is serviced cniy as an assembly, including
the check valve.

087388
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Inter Otlice Ford Parts and Service Division

Jupe 1, 1981

Mr, M., E. HambeTg
Suojects: EPA/OSHA Asbestos Exposure Frogren

As requ.ested, we pave reviewed the attached glide—tape script ard (2) tro-
chures regaréing asbestos poisoning apd make the following comments:

. There is &n {nconsistency between the two trochures in the mention
of trake Vacuums. In the slide-tape script, pages 10, 11 and 12 refer
to using & {ndustrial oT shop vacuum. Further emphasis for & shop
Yacumm desigoed for asbestos usage Or & efficiert riltering and dis-
posal systen, 1ike that mentiozned in the larger brochure would be

a.ppropri.ate .

. Ompe populer trake cleaming pethod the progmn does pot address is the
coffes can pmethod. This pethod is simply using & coffee caln filled
with parts cleaner solvent from the parts wesheT and brushing oif tbe

trake assembly polding the cal under it. Because technicians are pedid
by the job (flat rate), cleaning & prake with a vacuum is mot always
dons, €ven 3£ the gare=ge has the equipment; it becomes avlcward, time
consuming and costly. Brake washers are fine, tut they &are & fairly
pew product apd there are fev ijp use in the rield. The coffee cal
pethod is used by technicians who are aware of asbestos poisoning but
don't bave the sop‘nisticated equipment oT take the time to use it.
This pepeT should address this method and its' safety impact in areas
such as solvent disposal (Do you pour down the drein or put it back in

the parts washer?).

087389

. Consider suggesting 1o Mr. Guimenda sta4 the brochure and slide-tape
refer to people who work om cars as technicians, rather than mechanizs.
Tpis is & practice adopted by Ford and G.M. which technicians prefer.

. In the area of progral effectiveness, the brochure suggests (pg. T4)
displaying & poster to remind people of the dengers of asbestos polsor-
ipg. Because it is mot readily available, the TPA might consider making
a pester available and jpcluding 1t with the aistribution of brochures.

A poster bung ipn the garage area might prove to be the most effective
reminder of the dangers of asbestos poisoning.

There &re currently () four class action suits penpding against Ford Motor
Company for asbestos poisoning by formeT Ford dealer tschoicians. I suggest
you review this material and your prepared response 10 =pA/0SHA with Wapde
Jones (xl¥2l§76) to assure it does not'adversely affect those awsuits.

AL

D. E. Schwonk

PRODUCED BY FORD
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on

_ Remove the line and \nspect the flare far as the thicknos of the adaptof
for cracks or poor flare form. If the above the bar, Of cved with the bar,
flare 13 not correct, cul it off and depending on the ool used.
repeat the proc=s 4. Fit the adaptar onta the line and ddide
. \ The finished flare must be square the bar into the yoke. Lock the bar in
. - with the line. free of cracks and have position with the line bencath the
. \ s smooth maung surface to cusure 2 yoke screw.
; leakproof connecnan- 5. Form the single flare by tightening
‘I Flaring » Line (Fiaring-Bar Typel the yoke screw 36U ey
\ d Refer to Figs. 15 and 17. 6. Release the screw and remove the

l adaplor.

' I, Cut off and straighten the required  T- Form the double flare by tighening - i
length of line. (A line cutung ool will the yoke screw agaift. with second FIG. 17 line Flaring (Flaring Bar
amplify making 2 clean and squart sdaptor fitted, depenchng on the toal Type)
cut). used.

. he yar. and flared BRAKE HOSE
2. Square off the ends of the line with 3 Release screw . an line. .
~ tie and € D be cad of the \ine Inspect the fare far cracks of poor Replace 2 flexible brake hose i it
bami . shows signs of softening, cracking or
<® to be flared. nmfarn}.mdrcgatmepmcs:xf other .
> the flare © oot correet. When installing 2 new brake hose,

3. lnscrt theline through it appropriate .-
ribbed hole in the bar assembly unl 9. Repeat Steps 3 through & 3t the position the hose ta avoid contact with

the end of the line sucks out about 33 opposits whee! cylinder. other velucle pars

VA

REMOVAL AND INSTALLATION

(W e

\\\ BRAKE DRUM 4, Remove the front W_taeel-to-h}xb beanng cone and'roll.cr assembly, and
Il Vehicles thru $000 Seri retaining nuts (or nm and tire the bnnn;lxd)ustmg nut. On al!
8 ‘Us: t;:cc ::llowin service .rl:::dum attaching nuts). Remove the wheel other axles, install the outer beanng
for both hydraulic a.‘nd air br:ke; Since {or rim and ure) from the bub and cone and rolier and flat washer on the
the F-xooy;m F-350, E-100-E-350 and druzs. spundle. Install the adjusuag ast
B m.x;dmysoo(r 5. R:move!h:bnkedrummz'm:rsmd )
ronco rear N roat ttaching bolts, serews or bolts and 11. Instail the wheel and tire on the hub.
. and rear) procedurss 2 ly to hydraulic . ] g . s on
rakes 4 pply to BY nuts- Then install the clamps (if applicabdle)
~ ?77_ only, they a7¢ covered in Part 12+ ¢ Remove the brake drum from the and the wheel stud nuts
G heb. 2. While rotating the wheel. nghten tBe
: ~ FRONT BRAKE DRUM 7. Check the drum for damage OF WE3r. sdjusting nut 1o speciftcation. Adjust
i . 1. Raisz the vehicle until the tre clears and repair of x"cplzc.: if necessary. If whesl bearings a8 described in Group
the floor and remove the wheel and s pew drum will be installed, be sure 1.
i :;rr:;?\;:: usctt"b. Loou::I l&: t:;z;: py runc'vq. the protective & g v 13. On vehicles with 9000 lb‘ front axle
' no longer touch the brake drum. Install new grease retainer seals ;“;;yggr:“:‘:;;‘:‘::’ l‘::‘::::\:
H N '
f Ptmov-gp;h:d pease P 1ad the psket mheoeres 8 wheel ad hub i Femoed indexed ia one of the boles 10 the
. (if equir ) fmm,, the hub. 3. Place the brake drum 10 the hub and adjusting nut. Jostall the locking nng
2 On vehicls ".“h 2,000 Ib front atles install the retainerd and retaining lock nut and aghten t0 specification.
&ﬁyd‘zﬁ bpkz‘e:: ;:_g: bolm, screws, of bols and nuts. Bend the locking ring over 2 {lat of the
and :lt)usnn; :“t:nc;).“ xﬂ%&bu‘ e Lnstall the ub and drum o7 thewheel ~lock But N e e
remove the cotter pin. adjusting DUt spindle. Keep the bub centered on the 14, [nstall the gasket (if equipped) 30d
and flat washer from the spindle. spindls to preveat dl}nlg: to the the grease Cap. and tighten the whee
3. Remove the outer bearing cone and grease retalaer or the spindle threads. stud nuts ta specfication- Install tbe
; roller aasembly. Pull the hub aod 10. On vehicles with 9.000 b front axles hub cap (if equipped) and adjust the
i : drum assembly off the wheel spindle and hydraulic brakes install the out=s brakes as described in this Part.
I
! OVERHAUL
; An industrial type vacuum cleaner in BRAKE DRUM REFINISHING on a drum lathe. Do not remove mi’
place of compressed air, 8 recommended 5-100_—8-350. B-100—F-350, U-100 more matenal from the drum lh_lﬂ&‘)r
to remove any dust and dirt present on Minor scores on 2 brake drum can be necessary 10 provide & smooth surfase o
' prake limngs, pads, roters and drums ect, removed with fine emery cloth. provided the brake shoe contact. Brake 8¢ "
" when performing wheel brake repairs.  the enery is thoroughly cleaned off the ~ maxmum praking surface duametes
Also, any machimng done on brake drum after the operalion. shown on each brake drum (Fig o
limings or pads should be done using A badly scored, rough, or out-of- Brake drums which exceed the t\-\.a.lm"t .
properly exhaust ventilated equipment. round grum should be ground of turned braking surfase diameter shown o7

08739 __,_‘4
\
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! 12-01-22 Generdl Hydrcul'«c Brokae Service 12-01-22

7. Form the double flare by tighening
the yoke screw again. with second
adaptor fitted, depending o the toal
used.
8. Releasethe serew bar, and flared hine.
Inspect the flare for cracks of poar
flare form, and repeat the process if
.5pone‘lu!mc imsT orERATION SECOND Jrenanon the flare 15 not correct
ErAsMFEN EOGES SINGLE FLARE SOUBLE FLARE  Logra 9. Recpeat Steps 3 through 6 3t the
: opposite wheel cylinder.
FI1G. 15 Line Flaring Sequence :
! BRAKE HOSE
) Replace 2 flexible brake hose if 1t
shows signs of softening, eracking or
other damage.
When installing a new brake hose,
inon the hose 10 avaid contact with
other vehicle parts

FIG. 16 Une Floring (Split Die Type! FIG. 17 Uine Floring {Floring 8ar

K
.\%
o Typel
& .
5; REMOVAL AND INSTALLATION
\\' BRAKE DRUM 4, Remove the front wheel-to-kubd the bearing adjusting nut. On all
’ . . retaining nuts (or rim and tire otber axles, install the outer bearing
T A“GI oh:l?u::u 9009 s':o‘:; attaching outs) Remove the whee! cone and roller and flat washer na the
. se the folowing serice P ures (or rim and tire) from the bub and spindle. Install the adjusung nut
o for bath hydraulic and 2ir braks. Since drum.
T the F-100 thru F-350, E.100-E-350 and 5. Remove the brake drum retainers and 11. Install the wheel and tire o0 the hub.
N Broneg rear drums, procedurs apply W artaching bolts, screws or bolts and Then install the clamps (if applicable)
o~ hydraulic brakes only, they 2% covered puts. . and the wheel stud nuts.
- i Part 1202 6. Remove the brake drum from the 12, While rotating the wheel, tighten the
hub. L . .
ONT BRAK DRUM adjusting nut to specification. Adjust
L4 ) E. ) ) 7. Chesk thdmmfurda:mze or weal, wheel ¢ 'npudescribed'm Group
1. Raise the vehicle ungl the tire clear3 and repeir OF r:phcelfnwaury. 1
the floar and remove the wheel and a ncw drum will be installed, be sure :
tire from the hub. Lowscn the prte 10 remove the ective coating with 11. On vehicles with 5000 1b front axle
.shoe adjusting scre¥ untl the shoss degreaser.” - and hydraulic brakes. install the
no longer touch the brake drum. Install new greast retaimer sesit dimpled wa.ber with the dimpie
Remove the grease 2P and the gasket whenever & wheel and bub is removed. indexed in one of the holes in the
Gf equipped) from the bub. g, Place the brke drum to the hub and ad justing nut. Install the locking nng
2 Ou vehicles witk 9.000 Ib front axie install the retainers and retaining lock nut and tighten t0 specification.
and hydrulic prakes, remove the bolts. screws, o bolts and nute Bend the locking ning over a flat of the
locknut, locking ning. dimpled washer 9. Install the bub and drum on the whee lock nut.
and adjusting nut On all otber axdes spindle. Keep the hub centered o8 the
remove the cotier pin, adjusung nut spindie to preveat damsge to the 14. Instali the guoket (f equipped) and
and flat washer from the spundle prease retalner oc the spindie thresds. the graase ap. and tighten the wheel
3. Remove the outer beanng cone and 10.0m vehicles wath 9,000 1o front axles stud nuts 10 specification. Inswall the
roller assembly. pPull the hub and and hydraulic brakss install the outer hub ap (if equi.ppcd). and adjust the

whee! spindie. bearing cone and roller nssembly, and brakes as described in this Part.

. —

drumusdn\yoﬁthe

[ . [OVERHAUL

An industrial 1Ype yacuum cleaner in prake linings. pads. roton and drums =t linings Of pads should be done using
place of compresed Kif, B recommended when performing whee! brake repairt properly exnaust ventilated equipment:
to remove any dust and dirt proent on Also, 23Y machining done of brake

207391
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General Hydraufic Brake Service 12-01-18
5. Form the single flare by fightening the yoke screw 9. Repeat Steps 3 through & at the opposite wheal
secy cylinder.
4. Releasa the screw and remova the adaptor.
7. Form the double flare by tighening the yoke screw BRAKE HOSE
again, with second gdaptor Ftted, depending on
the” tool used Replace a flexible brake hosa if it shows signs of

fiare for cacks of poor flare form, and repect the
procass it the flare is not correct.

softening, crocking of other domags.

When installing o new brake hosa, position the hase
ta ovoid contoct with other vehicle parts.

OVERHAUL

id be done by using the Rotunda broke yocuum
model 34-0009) or Rotundo broke parts washer (model
450016) or an equivalent. Broke assembly dust and dirt
should net be removed by either blowing off with an
atr gun or vacuurming with o stondard indusirial yocuum
cleaner beccuse o health hazard from breathing in
asbestos dust may develop. Also, any machining done
on broke linings of pads should be done using properly
exhaust ventilated equipment. Also, ony machinin
done on broke linings or pads should be done usin
property exhaust ventilated equipment.

BRAKE DRUM REFINISHING

Minor scores on 0 broke drum con be removed with
fine emery cloth, provided the amery is thoroughly
cleaned off the drum after the operation.

A badly scored, rough, or out-of-round drum should
be ground of turned on g drum lathe. (Refer to the lathe
manufacturers \nstructions.) Do not remave any more
material from the drum than is necessory to provide @
smooth surfacs for the broke shoe contact. Broke drum
maximum braking surfoce diameter is shown on each
brake drum (Fig. 13). Brake drums which exceed the
maximuem braking surface diameter sh
drum, either through wear of refinishing, must be
replaced. The maximum broking surface digme'tss
speuiication, which is shown o0 each brake drum (Fig.
13), allows for @ 1.52mm {0.060 inch} wachining et
over the original nominal drum digmete? plus .762mm
(0.030 inch) odditional wear bafore reaching the drum-
discard diameter.

S Removal of dust and dirt from broke assamblies

FRONT DISC BRAKES

1. Remove the shoe and linings o1 described in Part
12-24 Disc Brakes—Light ond Heavy Duty—
Sliding Caliper.

2. Measure the thickness of the broke lining. if the
fining thickness at any point on the gssembly is less
than .79 4mm (1/32 inch) above the backing plate
or rivets, of it the lining shows evidence of broke
fuid or oil contomination that is cousing O brake
pull, replace all four shoe and lining assemblies.

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

4. Clamp a dial indicator to the ipindle 30 the stylus
contocts the rotor approximately on® inch from the
cuter edge. Rotate the rotor and toke an indicator .

ERAKE ORUM — TYRCAL

MAXIMUM DIAMETER
Himss-18

FIG. 13 Rear Brake Drum Maximum Inside
Broking Surfoce Diameter Marking
Locdlen——E-]OO—-E-SSO, Bronco, and F-

100—F-350

reading. If the reading exceeds 254mm (0.010
inch) total \ateral runout within a six inch radius on
the indicator, replace of re-surface the disc brake
rotor. The following requirements must be mat
when re-surfacing disc brukae rotors.

Use a disc broke lathe to re-finish the disc brake
roton. {Follow the manufacturers instructions.)

Nag more than .508mm (0.020 inch) of material
may be machined equally off each surfoes (A and
B, Fig. 14 \$ rotor thickness talls below the
minimum shown on each rator, it must g repiored.

surfaces ot the rotor must
be Aat ond parallel within 0.025mm (0.001-inchk
lateral runout must not exceed 0.076mm (0.003
inch) total indicator reading, ond the surface finish
of the broking surfoces must be 14 te BO micro
inchas.

When the runout check is finished, adjust the
bearings as described in Pert 11-10, Whaeel
Hubs and Bonﬂngl—hont (except Front
IWhocl Drive) to prevent pearing failurs.

5. Check the rotor for scoring. Remave minor scores
with a fine amery cloth. |f tha rotof is exceasively

scored, re-finish of replaca the rotor it necessory-

6. Check the caliper. If it is crocked or shows anY nigns
of leakags, replece b, If the caliper is leaking
ground the dust bodt, ramove and repaif it

7. Check broke hosas fof signs of cracking, leaks of

abrasion. Reploce them, it necessary.

PRODUCED BY FORD
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PART 12:01 GENERAL HYDRAULIC BRAKE SERVICE 1201-27

5, Be sure vehicle i3 centered on noist before ser- 4. Check condition of brake shoes, retraciing spr-

vicing any front end components, o avoid ben- ing, holddown springs. and drum fof signs of

ding of damaging rotor splash shield on full overhseating. if shoes have @ slight blue color-
right of jeft wheel turns. ing, indicating overheating, retracting and hold-
o down Springs should be reptaced. Overnseated

g. Riding of brake pedal (commaon on left-tront ap- springs jose their pull and could cause new lin-
plicatlons) must be avoided during vehicie ing to wear premature\y, if not raplaced. i
operation. prake drug\s are heat spottied, indicating an

v )

7. The wheel and tire must be ramoved separate\y overheat? condiion, thef should b replaced
from the brake rotor, uniike drum brakes where 5. Refer to part 11-15, for hub nut tightening pro
the wheel, tire and drum can be removed as cedure.
unit.

8. Do not attempt to clean or restore cll Of grease-

coakad brake linings. When contaminated lin

ings are tound, brake linings must pe replaced
in complete axle sets and the rotof braking sur-
taces wiped clean.

Brake Booster

or inoperative, raplace it with a new pooster. The
brake booster is serviced only as an assembly, in-

9. D . : ‘ns. ‘
o not lubricate caliper slide pins cluding the Check valve.

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

.Brake Tubing

\f a section of prake tubing pecomes damaged,
the entire section should be replaced with tubing of
the same typPe size, shape and tength. Copper b
ing should not be usedina nydraulic system. when
pending brake tubing to fit body contours, be
careful not 1o Kink or crack tube.

Drum Brakes

1. Remove wheel, tire and drum agsembly trom
spindle.

2. Use an industrial vacuum cleaner to remave all
dust from packing plates and interiof of the

brake drums: Double wall steel tubing is used throughout the
prake sysiem with the exception of the flexible
noses at the tront and rear wheels.

Hydraulic Lines

WARNING: Never inhate dust trom braks linings.
Asbestos dust when inhaled can be Injurous to
“health. Do not blow :::’ dust with an alr line. A
yacuyum cleanef aquip for this purpose brush of brake S ;

y : P ' stem after prima or secondary brake
rag should be carefully used to rermoYs any dust. | system yhose of \iﬁe rer;lacement. Centralize
Any dust should be contained in & sesled bag fof \ pressure difterantial vaive atter bleeding system-

Always bieed app\icable primary Of secondary

disposal.

' cogn tind All brake tubing should be property double flared
> g‘rsgsg:a t;raa:‘aa;: °§sn',3;§ ’;:e::x:g‘;%":ﬂ a::‘ to provide good leakproofq connections. C;t‘aa.r;
witnin 1/32 inch of the rivet neads on riveted lin- g;ai‘;ere‘i‘:\z‘tl?!a?;!o;‘usmng with clean brake Tl
ings of within 0.060 inch of the shoe on ponded )

linings, they must replaced. Replace any lining :

: : : . c .
tnat has been contaminated with oil grease, of Wnen connecting 3 IBS to a hos® \;fb? onnec
prake fluid Replace lining in axle sets Priof to tor, or brake cylinder, tighten the 1wube itting nut to

: o : specitied torgue with the D81L-B00-A inch-pound

reptacement of lining, drum diameter should be
checked to getermine thal brake orum praking
surtace diameter is within speciﬁcations. It
braking surface diameter exceeds gpecilica:
tion, drum must be replaced.

torque wrench.

195/ Con E"“"”/Ojﬂ
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© Samann)

A—Piston Housing
B—Brake Fluid
C-—Piston

FIG. 5 Sectional View of Front Caliper

Simultaneously, the transverse cable is placad in tension
by the equalizer cousing the actuating lever on the right
hand brake ossembly to activate the brake shoes [Fig.
10l

BRAKE SERVO

The Broke Servo, if installed, is of the suspended
vocuum type. With the engine running, vacuum is
supplied to the Servo unit through a non-return valve.
Both sides of the chamber diaphragm in the Servo are
subjected to equal vacuum. Initial movement of the
broke pedal admits atmospheric pressure to the rear of
the diaphragm, resulting in o presure diHferenca which
couses the diaphrogm to move forward.

The brake pedal effort is gssisted and reduced by
the movemaent of the dicphragm.

GENERAL NOTE

Evary 60,000 km (36,000 miles), brake cylinder
seals, flexible hoses and hydraulic fluid should be
replaced.

Brake system scompananis must be k.ﬂ' dean
of any foreign matter. If necesnary, ony hydraulie
components should be woshed in clean broke fluid,
industrial alcohol or methylated spirits to remove any

D —inner Brake Pad
£ —Pad Housing (Anchor Bracket) G—Outer Brake Pad

“ installec.

087394

FF1205—2A

F —~Braks Disc

foreign matter and dried with a clean non-fluffy cloth.
Do not us @ mineral base fluid such as petrol or paraffin.

Brake fuid must not be allowed to come inte
contact with brake pads/shoes or with disc or
drum surfaces. Due to the complexity of braking
systams, when replacing or o¢erhauling components,
care must be taken to ensure that enly correct parts are

P L smbeel e ~ra

Any broke fluid occidentally spilled onto a painted
swurface must be cleaned off immediately using cold
water to prevent damage to paint-work.

ARNING: Care should be taken to gvoid in-
haling dust from brake linings. Asbestos dust
when Inhaled may be Injurious to heaith. Do
not blow out dust with an air line. A yacuum
cleaner squipped for this purpose, brush, or
rog should be caretully used to remove any
dust. Any dust should be contained in a sealed

bog for dispesal.

JACKING THE VEHICLE

Before commancing any repairs that involve jocking
the vehisle it is sssential thot the vehicle jecking
instructions contained in Secticn 11, Geners
Description, are followed.

15?25 [F/ESTA
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|
b 8. instalt the.bleed screw (it so equipped). Install the linings are tound, brake hrungs must be replaceq
' p gasket (diaphragm} 1n the master cylinder filler ’ in complate axle sets.
P cover. Positon the gasket as shown in Fig. 17. ,
Make sure the gasket Is secursly seated. S. Always replace rubber caliper insulators and
vy plastic sleeves when replacing linings. Do nat
G S. install the cover and gasket on the master jubricate the siide pins.
: 'l‘: cylinder and secure the cover into positon with
g 1 the retaner.
i £ Drum Brakes
8 1. Remove the whesl from the drum, and remave
1 ' CLEANING AND INSPECTION the drum, Part 12-02. .
' l Disc Brakes 2. Removal of dust and dirt trom trake assemblies
- should be dona by usS the Rotund
1. Remove the wheel and tire from the hub and yacuum (model 345009;"3 Rcmnga“{,’,aif;ﬁé
: rotor. washer (mode! 6§50016) or aguivalent. Brake

b 2 Inspect brake shoes an d lining for wear. i the assambly dust and aint should not be removed by
biowing oft with an ar gun because 2 health hazarg

I lining is worn 1o within 1/8 inch of the shoe.
from braathing asbestos dust may deveiop

\ ’ replace all {tour) shoe and lining assemblies

.3 (complete axle set} on tront or rear wheels as )

‘ ; ' required. The rubber caliper insulators and the a. Inspect the brake shoes for axcessive imng wear

. ptastic sieeves must be replaced when linings are or shoe damage. It the lining 1S womn within 1/32
o replaced. inch of the nvet heads of i the shoes are
" 3. Visually check the caliper. It the caliper housing ﬁ:{:a?:g'hm: )tl, er:ust b‘: replatc:jd. T: p\laca any
K is leaking, it should be replaced. It a seal is bgak f % A rl\conramm'a lw‘ Ot,grease
P} jeaking, the caliper must be disassembled and or brake fluid. Replace lining 1 3% sets. Pror o

\ by e Soals instaiied. f @ piston is s8iz od in the replacement of kining, the drum drameter shauld

it bore, a new caliper nousing is required. be c}'\ecked to determine that the brake grum

! l . : braking surtace diameter is within specification

N Reter 1o Part 12-20 for disc brake rotor resurtacing using the Rotunda brake drum micrometer (mode!

100010) or equivalent. It the braking surtace

IR procedure. {
A diametaer exceeds specification, the drum must be
¢ Service Precautions replaced.
! . . - 4. Check the condition of brake shoes, retracting
1. Greass or any other foreign material must be kept springs, hold-down spnings. and drum for signs af
off the lining surtaces ot the rotor and qrtamal overheating. If the shoes have a slight blue
surtaces of the hub during service operations. In coloring, indicating overheating, the retracting
handling the rotar and caliper assemblies, avoid and hold-down springs should be replaced.
detorrmation of the praka rotor and nicking of .
0 scratching of brake linings. Overheated springs lose thelr pull and could
. . . . cause the new lining to wear prematurely, i
~ 2 H'atc:hpae;lplsto?és ram?vceifor any reason, the not replaced. it the brake drums are heal
S piston seal must be repiacss spotted, indicating an overheated condition.
<h During removal and installation of a wheeé they should be replaced.
assambly, 8xgiCise car? ant ta intertere with an e any that
iamage the caliper spiash shield or the Cleeder > ?,?i‘é‘;"o?‘ﬁii bar;:g parts and replace any
screw fiting. e : - .
. s 6. inspect the brake drum ang, if necessary, rafinish.
A, F;rombeel bearing end play is critical and must Refer to the Rotunda Catalog Wheal Service, fof
8 in specifications. a descniption of the various types of brake lathes
5. To avoid bending of damaging the rotof splash available. The maximum inside braking surtac?
shield on full ight of |t wheel tums, be sure the diameter ia shown on each brake drum (Fig-
vehicle is centared on the hoist before sarvicing 19). It the maximum inside braking surtac?

diametar shown on the drum is axceeded aithef

any tront end components. . 4
by wear of refinishing, the drum must be replaced

L

-l\ 6. Riding of the brake pedal (common on left-toot Rater to Pant 12-02 tor refinishing.

J'{ H apphcations) must be avoided auring yehicle
- operation.
iR 7. The whea! and tre must be rernoved separately Brake Booster

il from the br;ka rotor, uniike dnim brakes whers Check the booster operabon as noted under powe!
N the wheel, tire, and drum can pe removed as a Brake Functional Test !f the prake booster 1S damaged

unit. . Ke

b o inoparatve, replace it with 2 new boaster. The br3
: g. . - Do naot attemnpt to clean or restore any oil of pooster is serviced only as an assembly, inciuding
l E grease-soaked prake limngs. When contaminated the check vsive.

/(950 (o~
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OVERHAUL

Removal of dust and dirt from brake assemblies
should be done by using the Rotunda Brake Vocuum
(340009) or equivclent or Rotunda broke parts washer
{model $50016) or equivalent. Brake assembly dust and
dirt should not be remaved by either blowing off with
an air gun or vacuuming with a standard industrial
vacuum because o health hazard from breathing
oshestos dust may develop. Alsa, any machining drne
on brake linings or pads thould be dene using properly
exhaust ventilated equipment.

BRAKE DRUM REFINISHING

Minor scores on @ broke drum can be removed with 4,

fine emery cloth, provided the emery is thoroughly
cleaned off the drum cfter the operation.

" BRAKE DRUM REFINISHING

Minor scores on o broke drum can be remaved with
fine emery clath, provided the emery is thorocughly

“cleaned off the drum after the operation.

A bodly scored, rough, or out-of-round drum should
be ground or turned on g drum lathe. Do not remove

any more material from the drum thon is necessary to 5.

provide a smooth surface for the broke shoe contact.
Broke drum maximum braking surface diameter is
shown on each brake drum [Fig. 9). Brake drums which
exceed the maximum broking surface diameter shown
on the brake drum, eithet through wear or refinishing,
must be replaced.

HIEM-1A

Diameter Marking Location—Typical
Medium—Heavy Truck Shown
On all medium and heavy trucks, the maximum
braking surface diometer specifications, which is
shown on each brake drum, allows far 1.52mm (0.0&0
inch) machining cut over the original drum diamaetaer,

plus 0.762mm (0.030 inch) additional wear before 2.

the drum must be replaced. After refinishing the

broke surface runout must nat exceed 1.77mm (0.070 3.

inch) total indicator reading, mecsured from the
bearing cup.

On medium and heavy trucks, if the drum dia-

. meter is less than 0.762mm (0.030 inch) oversize after 4.

refinishing, install standard linings on the brake o
semblies. If the diameter is over 0.762mm (0.030
inch}, install oveniize or shimmed linings.

2

BRAKE SHOE AND PARKING BRAKE BAND
RELINING

1.

Remave the rivets holding the old lining and remave
the lining.

Clean the shoe or band thoroughly with cleaning
fiuid, espacially the rim surface. Wipe the shoe or
band dry and remove all burrs or rough spats from
the shoe. Do not use shoes with elongated rives
holes, a bent or worn shoe web or rim.

On service broke, check the inside dicmeter of the
brake drum.

Position a new lining on the shae or band. The
primary and secondary linings are marked. Install
new rivets, beginning with the rivet holes near the
center of the shoe. On some vehicles, the primary

- lining is shorter than the secondary lining. If this

condition exists, position the shorter (primary} lining
in line with the heel end of the shoe. Do not let
brake fivid, oil, or grease touch the brake
lining. If o brake lining kit is used to replacs
the worn linings, follow the instructions in the
kit and install oll the parts provided.

Check the clearance betwaen the lining and shoe
rim. The lining must seat snugly ogainst the rim with
not more than 0.127mm (0.005 inch) separation
between any two rivens. If only the linings are
replccad on duo-serve single anchor brokes with
fixed anchor pins, the brake linings must be cam
ground 0.25mm (0.010 inch) at the ends after the
linings are riveted to the broke shoa.

BRAKE CYLINDER
1.

Clean oll brake cylinder parts in clean isopropyi
oleohol or the Rotunda brake parts washer (model
450016) or equivalent. Inspect all parts for wear
or damage. Check the cylinder bore for rust, scores,
or other damage. Be sure the bleeder screw
poisage is clean ond open. Replace all parts that
are worn or damaged.

If dirt is found in any part of the hydraulic system,
flush the entire system with.claan ixzpropy! aleohol.

MASTER CYLINDER
FIG. 9 Brake Drum Maximum Braking Surface 1.

Clean all master cylinder parts in clean isogropyl
aclcohol or the Rotunda brake parts washer (model
450016) or equivalent, and inspect the parts for
wear or damage. Replace them if required. When
a master cylinder repair kit is used, follow the
Instructions in the kit and install all of the parts
provided.

Maoke sure that all ports and vents in the master
cylinder are open and free of fareign matter.

On a single brake system master cylinder, check the
spring valve [riveted Yo the front end of the pistan].
If it is loose or has moved so the piston ports are
open, replace the piston.

Inspect the cylinder walls for scores or rust. Remove
scores and rust ar obtain @ smooth wall surface by
haning the cylinder walls, but not mare than
0.076mm (0.003 inch) of material, Remove any
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