inter Office Ford Parta and Servica Division

May 29, 1981

Mr, M. H. Bamburg

cc Mr. G. G. Clickard / .
Mr, E. J. Rlley

Subject: EPA/OSHA Asbestos Exposure Program for Brake Mechanics

Raf: 1. EPA letter of L/27/81
2. A, B. M. Eouston letter of 5/21/81

We have reviewed the EPA letter and attachmants and also Mr., Houston's
letter and offer ths following commenta:

1. The Ireining and Publications Dept., bas published warnings in
. the brake section of the Car and Truck Shop Msmials regarding
\ the health hazard of air blowving asbestos cust and recommended
the use of proper equipment for dust removal. Coples of this
information are attached for your use.

2. The Training and Publications Dept. has had no btrake traiming
programs in recent years becsuse thers has been no new tech~
nalogy on brake service requiresmsnta, Accordingly, we have
not puhlished training information on asbestos dangers and
bandling procedures.
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General Hydraulic Brake Service

12-01.20

REMOVAL AND INSTALLATION

‘RAKE DRUM
- YEHICLES THRU 9000 SERIES

Use the following service procedures for both
nydroulic and cir brokes.

FRONT BRAKE DRUM

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

2. On vehicles 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 ond flot washer
from the spindle, )

3. Remove the auter bearing cone and roller assembly.
Pull the hub and drum ossembly off the whaeel
spindle,

4. Remove the front wheel-to-hub retaining auts {or
fim ond tire attaching nuts. Remove the wheel (or
rim ond tire) from the hub and drum.

5. Remove the broke drum retainers ond attaching
bolts, screws or balts and nuts,

4. Remove the broke drum from the hub.

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

Install new grease retoiner seals whenever
o whaeel and hub is removed.

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

retainers ond retaining bolts, screws, o balts and
nuts.

9. Insmil 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, ond the bearing adjusting nut. On all
other axles, install the outer bearing cone and roller
ond flat washer on the spindle. Install the odjusting
nut.

11. Install the wheel ond tire an the hub. Then install
the clamps (if applicable) and the wheel stud nuts,

12. While rotating the wheel, tighten the adjusting nut
to specification, Adjust wheel bearings a3
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 1o Group 11). Bend the locking
ring over a flot of the lock nut.

14. instcll the gasket (if equipped) and the grease cop,
ond tighten the wheal 3tud nuts to specification
{refer to Group 11}, Install the hub cap (if
equipped), and adjust the brakes as described in
this Part.

OVERHAUL

* Removal of dust and dirt from brake cisemblies
should be done by using the Rotunda Broke Yacuum
(340009) or equivalent or Rotunde brake parts washer
(model 450014) or equivalent. Broke assembly dust and
dirt should not be removed by either blowing off with
an air gun or vacuuming with a standard industrial
vacuum becguse a heolth hazard from breathing
aibestos dust may devalop. Also, any machining done
} on broke finings or pads should be done using properly
'_eshgust ventiiated equipment.

BRAKE DRUM REFINISHING

Minor scores on o brake drum can be removed with
tine emery cloth, provided the emery is thoroughly
cleaned off the drum ofter the operatian,

BRAKE DRUM REFIMISHING

Minor scores on g broke drum can be removed with
fine emery cloth, provided the emery is thoroughly
cieaned off the drum cfter the operation.

A bedly scored, 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 necessary to

ide o smooth surface for the brake shoe contact.
.wke drum maximum braking surface diometer is
shown on each brake drum (Fig. 10}, Broke drums which
exceed the maximum broking surface dicmeter shown
on the broke drum, either through wear or refinithing,
must be replaced.

~—

nAIA

£1G. 10 Brake Drum Maximum Braking Surfacs
Diameter Marking Location—Typical
Medium—=-Heavy Truck Shown .

On oll medium ond heavy trucks, the maximum
braking wriace diameter specification, which is shown
on each broke drum, allows for 0,040-inch machining
cut over the originol nominal drum diameter, plus 0.030-
inch additional wear before the drum must be replaced.
Alter refinishing the broke surface runcut must not
exceed 0.070.ineh total indicater reading, measured
from tha beoring cup.

087387
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comptate axie set} on front whewls as required.
The rubber caliper insulators and the plastic
sieeves must be replaced when linings are
replaced.

3. Visually check the caliper, If the caliper housing
18 leaking, it should be replaced, If & seal is
leaking, the caliper must be disassembled and
new seals mnstalled. I a piston is seized in the
bere, a new caliper housing 18 required.

Rater 1o Part 12.20 for disc brake rotor
resurtacing procedure.

Sarvice Precautions

1. Grease or any other foreign matenal must be kept
off the hning surfaces of the roter and external
surtaces of the hub dunng service operations. In
handling the rotor and caliper assemblies, avoid
deformanon of the brake rotor and nicking or
scratching of brake linings. ’

2. If a caliper piston 1s ramoved for any reason, the
piston seal must be replaced.

3. During removal and installation of a whael
assembly, exercise cara not 10 interfarg with the
cahper splash shield or the bleeder scraw fittng.

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

S. To avoid bending or damaging the rotor splash
shield on tull right or leit whesl turns, be sure the
vehicle 1s centered on the hoist before servicing
any front end components,

6. Riding of the brake pedal (common on left-ioot
applicanons) must be avoided during vehicle
operation,

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

8. Do not attempt to clean or restore any ol or
greasae-soaked braka linings. When contaminated
lin:nge are found, they must be replaced in
compiete axie sets.

9. Always replace rubber caliper insulators and
plastic sleeves 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 of pin is through outer shoe holes
to prevent binding or bending.

Drum Brakes

1, Remove the wheel from the drum, and remove
tha drum, Part 12-02.

- Remova) of dust and dirt lrom brake assamblies
should be done by using the Rotunda brake
vacuum (modal 340009) or Rotunda brake parts
washer (model 650016) or equivaient. Brake
assembly dust and dirt should not be removed by
plowing off with an air gun because @ healln

} hazard trom treathing asbestos dusi may
develop.

N—

3. Inspect the brake shaes tor axcessve lining wear

or snoa damage. If the lining is wom within 1/32
tnch of the rivet heads or if the shoas are

¢ damagad, they must be replaced. Replace any
linng that has been contaminated with oil,
grease. or braks fluid. Replace lining in axie sats.
Pror to replacemant of limng, the drum diameter
should be checked o determine that the brake
drum braking surtace diameter is within
specification by using the Rotunda brake drum
micrometer (model 100010) or equivalent |If 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. It the shoes have a slight blue
colonng, indicating overneating, tha retracting
and hold-down springs should be replacsd.
Overheated springs lose their pull and couid
cause the new lining to wear prematurely, It
not replaced. If the brake drums are heat
spotted, Indicating an overheated condition,
they should be replaced.

s, Inspect all other brake pans, and replaca arry that

ars wom or damaged.

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

Reler to Rotunda Catalog Wheel Service, for a
description of the various types of brake lathes
available. The maximum inside braking surface
dlameter Is shown on each brake drum (Flg.
21). If the maximum inside braking surface
diameter shown on the drum is exceeded either
by wear or refinishing, the drum must be replaced.
Rafer to Pant 1202 for refinishing.

SRAXL DRUM . TYMCal

LU R M LN RITRYY TN
w13y e

2

FIG. 21 Location of Brake Drum Maximum Inside
Surtace Markings

Brake Booster

Check the booster oparation as noted under Power
Brake Functional Test. it tha brake booster is damaged
or inoperative, replace t with 8 new booster. The brake
booster I8 serviced only as an assembly, Including
the check valve,

807388
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{nter Office

June 1, 1981

Mr. M. B, Hamberg

Subject: EPA/OSHA Asbestos Exposure Program

As requested, 'we bave revieved the attached slide~-tape script ard (2) bro-
chures regarding aabestos poisoning ard make the following comments:

There is an incorsistency between the two Lrochures im the megtion

of brake vacuums. In the slide~tape script, pages 10, 11 amd 12 refer
to using & industrial or shop vacuum, Further emphasis for = shop
vacwum designed for asbestos usage or a efficiert filtering and dis-
posal system, liks that mentionad in the larger brochure would be

appropriate.

One popular brake cleaning method the program does pot address is the
coffee can method. This method is simply using a coffee can filled
with parts cleaner solvent fram the parts washer and brushirg off the
brake assembly ho the can under it. DBecause technicians are paid
by the job (flat rate), cleaming a brake with a vacuum is ot always
dops, even if the garage has the equipment; it becomes awkward, time
consuming and costly. Brake washers are fine, but they are a fairly
new product and there are few in usse in the field. The coffee can
method is used by techmicians who ars aware of asbestos poisorming but
don't bave the sopaisticated equipment or take the time to use it.
This paper should address this method and its' safety impact in areas
such as solvent dispesal (Do you pour down the drain or put it back in
the parts washer?).

Congider suggesting %o Mr. Cuimomia st the brochure and slide-tape
refer to people who work on cars as technicisns, rather than mechanizs.

This is a practice adopted by Ford and G.M. vhich technicians prefer.

In the area of program effectiveness, the brochure suggests {pg. 74)
displaying a poster to remind people of the dangers of asbestos polson-

ing, Because it is rot readily available, the EPA might consider making

a poster available anxd including it with the distritution of brochures.
A poster bung in the garage area might prove to be the most effective
reminder of the dangers of asbestos poisoning.

There are currently (4) four class action suits pending against Ford Motor
Company for asbestos poisoning by former Ford deealer tochmiclans. I suggest
you reviev this material and your prepared response to ZPA/OSIA with Wanda
Jomes (xt2476) to assure it does mot adversely effect those lawsuits,

g

D. E. Schwvonk

PRODUCED BY FORD
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General Hydroufic Brake Service

. Remove the line and inspact the flare

for cracks ar poor flare form. If tbe
flare 13 not correct, cut it off and
repext the procosy

The finished Mare must be square
with the line. free of cracks and have
3 smooth maung surface 10 ensure 2
leakproof connechion.

Flaring @ Line (Fisring-Bar Type)

Refer to Figs. 18 and 17,

. Cut off and straighten the required

fength of line, (A line cutting tool wal)
smplify making 2 clean and squure
cut).

Square off the ends of the line with 3
file. and chamfer the cnd of the line
& be flared.

insert the line through its appropriate
ribbed hole in the bar assembly undl
the end of the line sucks out about a3

far as the thicknas of the sdaptor
sbave the bar, Of even with the bar,
depending on the ool used.

4. Fit the adaptor onto the line and slide
the bar into the yoke. Lock the bar 1n
position with the line beneath the
yoke xrew,

3. Form the single Mlare by tightening
the yoke screw securely.

6. Relesse the screw sad remove the
sdaptor.

7. Form the double flare by tighening
the yoke screw again, with second
adapior fitted, depending on the ool
used.

8. Raoiese the screw bar, and flared line.
Inspect the flare for cracks or poar
flare form, snd repeat the process
the flare & not correct.

9. Repest Sceps 3 through 6 at !he”
opponite whesl cylinder.

20122 P

. - Y wim
FIG, 17 Line Flaring [Flaring Bar
Typel
BRAKE HOSE

Replace & Nexible dbrake hose of i
shows nigas of softening, cracking or
other damage.

When installiag 2 new brake hose,
pasition the hose 1o avoid contact wath
other vehucle pans

REMOVAL AND INSTALLATION

BRAKE DRUM
All Vehicies thry SO00 Series

Use the following service procedures

far both hydraulic and air brake, Since
the F-100 thru F.350, E-100-E.350 and
Bronco rexr drums, and the P.S00 (front
and rear) procedures apply to hydraulic

brakes oaly, they are covered in Purt 12-

0
FRONT BRAKE DRUM

L

Raiss the vehicle until the dre clears
the (loar and remove the whael and
ure [rom the bub, 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 hud.

Om vehicles with 2,000 b front axles
and hydraulic brakeas, remove the
locknut, locking ripg, dimpled washer
and adjusting nut. On all other axles,
remove the cotter pin, adjusting aus
and flat washer from the spindle
Remove the oulsr baring cone and
roller sssembly. Pull the bub asd
drum assembly off the wheel spindie.

4, Remove the front wheel-to-hubd
retaining nuts (or rim and tire
ateachiog puts). Remove the wheel
(or rim and ure) from the hud and
drum.

§. Remove the brake drum retainers and
attaching bolts, screws ar bolts and
nuts,

6. Remove the brake drym from the
bub.

7. Check the drum for damage or wear,
and repair or replace if necaasary. If
8 now drum will be installed, be sure
o remove the protective costing with

luull.new m‘uc retainer seuls
whenever s wheel and hub is remaved.

8. Place the brake drum to the I;I,\b and
inseall the retsiners and retaining
bolts, screws, or Gults and nuts.

9. losmaff the bub and drum on the wheel
spindie. Keep the hub ceqtered on the
spindle to preveat damage to the
gream retabner or the spindie threads,

10. On vehicley with 9.000 Ib front axles
and kydraulic brakes insesl the outer

beanng cone and roller aasambly, and
the deaning adjusting nut. On all
other axles, tastal] the outer beanng
cone and rolicr and flat washer on the
spandle Install the adjusting nut

11. Instal} the wheel and tire on the hubd.
Taen inytall the clarnps (if applicable)
and the wheel stud auts.

12 While rotating the wheel, ughien the
adjusting nut ta specification. Adjust
whezl dearings a3 described in Group
1.

13.On vehicles with 900Q Ib front axle
and hydraulic brakes, install the
dimpled washer with the dimple
indexed in one of the holes in the
adjusting nut Install the locking ring
lock out and ughten to specification.
Bend the locking ring over a flat of the

lock aut, AR ~ —e

14. lastall the graket (if equipped) 3nd
the grease £2p, and fighten the wheel
stud nuws to speaification. Install the
hub cap (If equipped), and adjust the
brakes as doxcribed in this Part.

—

OVERHAUL

An industrial type vazuum cleaner in

place of compressed air, 1 recommended
1o remove any dust and dirt present on
brake limngs, pads, rotors and drums ect,
when performing wheef brake tepairs.
Also, any machining done on brake
fimings or pads shouid be done using

properly exhaust vennlated equipment.

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

Minor scores on 3 brake drum can be
removed wach fine emery cloth, provided
the emery is thoroughly eleaned off the
drum after the operanion,

A badly scored, rough, of out-of-
round drum thould de pround or turned

887398

on & drum fathe. Do oot remove 37/
moce matenal from the drum than 18
necsssary 1o provide a smoath surfase for
the drake shoe contact. Brake drum
maxmurm braking surface diameter ¥
shown on cach brake drum (Fip. (%)
Brake drums which cacend the maxmu®
draking surface diameter shown on the

|
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7. Form the double Nare by ughening

. the yoke screw again, with secong
ld.lptor fitted, depending an the tog}

[ 5 Rdeue the serew bar, and flared line,

Inapect the fNare for cracks or poor

| flare form, and repest the process f

the flare 13 nol correct.
Repeat Steps ) through 6 at the
oppaute wheel cylinder.

L1l 3.4 O’IIA’H

ong vunv-«:
BNGLL :uu

&’ AATY
P ER OOLS umaon ANON

FLAA
DOUBLE FLaAL 9.

FIG. 15 Line Flaring Sequence
! BRAKE HOSE
T Replace a Rexible brake hose if i¢
shows signs of softeming, cracking or
other damage.
When installing 2 new brake hose,
pasiton the hose 10 avod contact with
other vehicle parts.

=

FIG. 17 Line Flaring (Flering Bar

FIG. 14 Uine Flaring {Split Dis Type)
Type)

ot

REMOVAL AND INSTALLATION

1 At

928 ~~

/

-

BRAKE DRUM

ARl Vehicles thru 3000 Seriss

Use the following service procedures
for both hydraulic and 2ir brakes. Since
the F-100 thru F-350, E-100-E-150 and
Broneo rear drums, procedurss spply to
hydnulic brakes only, they are covered
in Par 1202

FRONT SRAKE DRUM

{. Raise the vehicle undl the tire clears
the floor and remove the wheel and
tire from the hub. Louscn thz breive
-shoc adjusting screw uatil the shoes
no fonger touch the brake drum.
Remove the grease cap and the gaakat
(if equipped) from the bub.

1 On vehicles with 9.000 Ib (ront asies
and hydnulic brakes, remove the
locknut, locking ring, dimpled washer
and adjusdag nut. On all other axles,
remove the conter pin, adjustng aut
and flat washer from the spwndie

3. Ramnove the outer beanng cone and
rolier asaembly. Pull the hub and
drum assem§ly off the wheel spindie

4, Remove the front wheel-to-hub
tetaining nuts (or rim and tire
attaching nuts). Remove the whes!
{or rim and tire) from the bub and
drum.

3. Remove the brake drum retziners and
attaching baolts, screws or bolts and
LTS .

6. Remove the brake drum from the
buh,

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

Install new gresss retaimer sesis

whenever & whed sad bub is removed,

8. Place the brake drum to the hub and

iastal] the retainers and retzining
bolts, screws, or bolts and nuts

9. Lnswull the bub and drurm on the wheel

spindle. Keep the bub ceutered o the

spludle ta preveat damage to the

grease rvtalser or tha spindle threads,

10. On vehicias wnth 9,000 Ib froot wla

and bydraulic brakes instal} the outer

bearing cone and rolfer assembly, and

the bearing sdjusting nut. On all
other aules, install the outer bearing
cone and raller und flat washer an the
spindle. Install the adjusung nut.

11, Lnstal} the whee! and tire on the bud,
Then install the clamps (if applicabls)
and the wher! stud nuts.

12 While rotating the wheel, tighten the
adjusting aut 10 specification. Adjust
wherl bariags as described in Group
1.

13. On vehicles with 9000 Ib front axle
and bydraulic brakes, install the
dimpled wa,her with the dimple
indezed in one of the hales in (ne
sdjusting nut. Install the locking ring
lock aut and tighten to specification.
Bend the locking ring over 2 flat of the
lock nut.

14, Install the gasket (if equipped) and
the gresse cap, and lighten the wheel
stud nuu to specificanon. nswall the
hub cap (if equipped), and adjust the
brakes a3 deseribed in this Part.

OVERHAUL

An industrial type vacuum cleaner in
place of compreaysed air, 8 recommended
0 remove any dust and dirt present on

brake linings, pads. rotors and drums ect.
when performing wheel brake repane.
Alio, aoy machkiaing done on brake

087331

linings or pads should be done using
properly exhaust ventilated equipment.

o
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General Hydroulic Brake Service

12-01-18

O

Form the single Aare by fightening the yoke screw

4. Releass the wrew and remove the adaptor.

7. Form the double flare by tighening the yoke screw
again, with sscond adaptor fitted, depending on
the” tool used.

8. Release the screw bar, and Aared line. Inspect the

flare for crocks or poor flare form, ond repect the

process it the flare it not correct,

9. Repeat Steps 3 through & at the o ite wh
v sl e 0ppGlite whee!

BRAKE HOSE
Replace a Aexible brake hase if it shews signs of
softening, cracking or other domage.

When installing @ new brake hosa, pasition the hose
to gvoid contoct with other vehicle parts.

OVERHAUL

Removal of dust and dirt from brgke assemblies
id be done by using the Rotunde broke vacuum
model 34-D009) or Rotunda brake parts washer {mode!
650016 or on equivalent. Bruke assembly dust ond dirt
should nat be removed by either blowing off with an
gir gun or vacuuming with g standard industrial vacuum
cleaner becouse a heclth hazord from brecthing in
asbestos dust may develop. Also, any mochining done
on broke liningt or pads should be done using properly
exhoust ventilated squipment. Also, any machinin
dene on brake linings or pads should be done usin
properly exhaust venlilated equipment,

BRAKE DRUM REFINISHING

Minor scoras on g broke drum can be removed with
fine emery cloth, provided the emaery is thoroughly
cleaned off the drum after the operation.

A badly cored, rough, or out-af-round drum should
be ground or furned on g drum lathe, (Refer to the lathe
manufacturers instructions.) Do not remove any more
material from the drum than is nacessory to provide o
smooth surface for the brake shoe contact, Broke drum
maximum broking surface diometer is shown on each
brake drum {Fig. 13). Brake drums which exceed the
maximum broking surface diometer shawn on the brake
drum, either through wear or refinishing, must be
roplaced. The maximum broking surfoce diameter
speuiication, which is shown on each broke drum (Fig.
13), allows for @ 1.52mm {0.040 inch) inachining cut
over the original nominal drum diameter plus .762mm
(0.030 inch) additional wear before reaching the drum-
discord diametar,

FRONT DISC BRAKES

1. Remove the thoe and linings o1 described in Fort
12-24 Disc Brokes—Llight ond Heavy Duty—
Sliding Caliper.

2. Measurs the thickneis of the brake lining. if the
lining thicknews ot any paint on the qssembly is less
than .794mm (1/32 inch) above the backing plate
or rivets, or if the lining shows evidence of broke
fivid or ol contamination that is eousing o broke
pull, replace all four shoe and lining assemblies.

3. To chack rator rynout, first eliminate the wheel
bearing end play by fightening the ed'Lu:ﬁng aut.
Then check to be sure the rotor con shill be ratoted.

4. Camp a dial indicator to the spindle so the stylus
contacty the rotor approximately one inch from the

outer edge. Rotate the rator and toke on indicatar .

NRALT ORUM = TYRCAL

MAXIMUM DIAMETEIR
nime 1

FIG. 13 Rear Brake Drum Maximum Inside
Bruking Surface Diameter Marking
Location——E-100—E£-350, Bron¢a, and F-
100—F-350

reading. If the recding exceeds .254mm (0.010
inch) totul lateral runout within a six inch radius on
the Indicatar, reploce or re-surface the disc brake
rotor. The taliowing requirements must be met
when re-surfacing disc brake retors.

Use a disc brake lathe to re-finish the disc broke
rotory, (Follow the manufacturers instructions.)

No more than .508mm (0.02Q inch} of material
moy be machined equolly off each surfocs (A and
8, Fig. 14], If rotor thickness falls below ‘the
minimum thown on sach rofor, it must Se replorad,

The finithed broking surfoces ot the rotor must
be fiat and parallel within 0.025mm [0.001-inch);
lateral runout must not exceed 0.074mm (0.003
inch) totol indicator recding, ond the surface finish
of the braking surfoces must be 16 to 80 micro
inches,

When the runout check is finished, adjust the
bearings as described in'Part 11-10, Wheel
Hubs and Bearings—Front (except Frent
‘Wheel Drive) 1o prevent bearing feilure.

5., Check the rotor for scoring. Remove minor scores
with @ fine emery clath. If the rator is excessively
scored, re-finish or replace the raotar if necessory.

6, Check the coliper, If it is cracked or shows any figns
of leakagy, roplacs it. If the caliper is leaking
oround the dust boot, emeve and repair it,

7. Check broke hoses for signs of cracking, lecks or
abrasion. Replace them, if necessary.

PRODUCED BY FORD
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. hesith. Do not blow out dust with an air line. A

§. Be sure vehicle Is centered on hoist betore sar-
vicing any front end components, to avoid ben-
gding or damaging rotor splash shieid on full
right or left wheel turns.

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

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

8. Do not attemp! to ciean or restore cil or grease-
soakad brake linings. When contaminated lin-
ings are found, brake linings must be replaced
in complete axle sets and the rotor braking sur-
faces wipad clean,

9. Do not lubricate caliper slide pins.

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

Drum Brakes

1. Remove whaeel, tire and drum assembly trom
spindte.

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

WARNING: Never inhale dust trom brake linings.
Asbestos dust when I(nhaled can be Injurious to

vacuum cleaner equipped for this purposs, brush or
rag should be carstully used to remove anv dust.

Any dust should be contained In s sealad bag for 7}

dispasal,

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

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

(3]
b

Refer 1o part 11-15, for hub nut tightaning pro-
cedure.

Brake Booster

Check booster operation as noted under Power
Brake Functlonal Test. If brake booster is damaged
ot inoperative, replace it with a,new booster. The
brake booster is serviced only as an assembiy, in-
cluding the check valve.

Brake Tubing

) & sectlon of brake tubing becomes damaged,
the entire section should be replaced with tubing of
the same typs, size, shapae and length. Copper tub-
ing should not be used in a hydraulic system. When
bending brake tubing to fit body contours, be
careful not to kink or crack tube.

Hydraulle Lines

Double wall steel tubing is used throughout the
brake system with the exception of the flexible
hoses al the tront and rear wheels.

Always blaed applicable primary or secondary
brake system after primary or secondary brake
system hose or line replacement. Centralize
pressufe difterential valve atter bieeding system.

All brake tubing should be properly doubls flared
to provide good leakproof connections. Clean
brake tubing by Hushing with ctean brake fluid
before installation, -

When connecting 3 tube to a hose, tube connec.
tor, or brake cylinder, tighten the 1ube fitting nut to
specitied torque with the D81L800-A Inch-pound
lorque wrench,

1950 Cou Encot) Ty
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A—Pistaon Housing
B —Brake Fluld
C=—Plston

FG. S Sectional View of Front Caliper

Simullaneously, the transverse cable is placed in tansion
by the equalizer causing the actuating lever on the right
hand broke assembly to activate the brakae shoes (Fig.
10}

BRAKE SERYO

The Brake Servo, if installed, is of the sispended
vacuum type. With the engine running, vocuum is
spplied 1o the Servo unit through a nen-retum valve,
Both sides .of the chomber diaphragm in the Servo ore
subjected to equal vocuum. Initial movement of the
brake pedal admits atmaspheric prassure to the rear of
the diaphrogm, resulting in @ pressure difference which
couses the diophrogm to move forward.

The brake pedal effort is gisisted ond reduced by
the movement of the dicphragm.

GENERAL NOTE

Every 60,000 km (34,000 miles), brake cylinder
seals, flexible hoses and hydraulic fluid should be
replaced.

Brake system zompenents musl be kupt dean
of any foreign matter. If necensary, sny hydraulic
components should be washed in clean brake fluid,
industrial olcohol or methylated spirits lo remove any

D—inner Brake Pad
E—Ped Housing (Anchor Bracket) G~Outer Brake Pad

FF1205—2A

F—Brake Disc

foreign matter and dried with a clean non-fiuffy cloth,
Da not us a mineral base fluid such as petral or paraffin.

Brake fluid must not be allowed to come into
contact with brake pads/shoes or with disc or
drum surfaces. Dye to the complexity of braking
systems, when replacing or a¢erhavling components,

.. core must be taken to snsure thot only correct parta are

. -
- smte e,

installec.

Any braoke fluid accidentaily spilled onto a painted
surface mus! be cleaned off immediately using cold
water to preven! damage o paint-work.

ARNING: Core should be tuken to avoid In-
haling dust from broke linings. Asbestos dust
whaen inhaled may be Injurious to health. Do
nat blow out dust with an air line. A vacuum
cleaner squipped for this purposa, brush, or
rog should be carviully used to remove ony
dust. Any dust should be contained in o sealed

bog for disposal.

JACKING THE VEHICLE

Before cammaencing any repairs that involve jacking
the vehicle it I3 ssyential that tha vehicle jocking
instructions contained in Sectien 11, Genera
Oescription, are followed.

L 197Y [F1ESTo o
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Generst Hydraullc Brake Service
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Install the bieed screw (it so aquipped). Install the

gasket (diaphragm) in the master cylinder filler

cover. Position the gasket as shown mn Fig. 17,
Make surs the gaskset iy securely sested.

instatl the cover and gasket on the master
cylinder and sacurg the cover into position with
the ratainer.

CLEANING AND INSPECTION
Disc Brakes

Rernove the wheel ang tire from the hub and
rotor.

Inspact brake shoes and lining tor wear, if the
limng is worn to within 1/8 inch of the shos,
replace all {four) shoe and lining assemblies
{complete axie set) on troAt or rear wheels as
required. The rubber caliper insulators and the
plastic sieeves must be replaced when linings are
replaced.

" Visually check the calfiper. (f the caliper housing

is leaking, it should be replaced. I a seal is
leaking, the calipar must be disassembled and
new seals Instalied. ) a piston is seized in the
bora, a new caliper housing is required.

Reter to Part 12.20 for disc brake rotor resurtacing
procedure.

Service Precautions

Grease or any ather foreign material must be kept
off the lining surtaces of the roter and external
surtaces of the hub during sarvice operations, In
handling the rotor and caliper assemblies, avoid
daformation of the brake rotor and nicking or
scratching of brake linings.

i a cafiper piston is ramoved for any razsan, the
piston saal must be replaced,

During removal and installation of a wheel
assambly, axcccise care not 1o intertere with and
damage the caliper splash shiald or the bleeder
scraw fitting.

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

To avoid bending or damaging the rotor splash
shield on tull right or left wheel tums, be sure the
vehicle is centerad on the hoist betore sarvicing
any front end components,

Riding of the brake pedal (common on |eft-§oot
appiications) must be avoided during vehicle
operation,

Tha whee! and tre must be removed saparately
from the brake rotor, unlike drum brakes where
the wheel, tire, and drum can be removed as a
umit.

. Do not attempt to clean or restors any Oil or

grease-soaked brake limngs. Whan contaminated

Yy

]inings arg lound, brake linings must be replacey
in compiete axle sats,

Always raplace rubber caliper insulators ang
plastc slegves when replacing linings. Do ngt
lubricate the siide pins.

Drum Brakes

1.

2

Remove the wheel from the drum, and remove
the drum, Part 12.02. !

Removal af dust and dirt fram brake assembfiay
should be dona by using the Rotunda brake
vacuum (model 340009) or Rotunda brake pans
washer (madel 650016) or equivalent, Brakg
assembly dust and dirt should nat be removed by
blawing ot with an air gun because a health hazarg
from dreathing asbenos dust may deveiop

inspect the brake shoas for excessive ining wear
or shoe damage. [f the lining 1s worn within 1/32
inch of the rivel heads or if the shoes are
damaged, they must be replaced. Replace any
lining that has been contaminated with oil, grease
or brake {{uid. Replace lining in axle sets. Pnor tg
replacemant of lining, the drum diameter should
be checked to determine that the braks drum
braking surtace diametar is within specification
using the Rotunda brake drum micromater (modei
100010) or equivatent, It the braking surface
diameter axceaeds specification, the drum must be
replaced.

Check the condition of braka shoes, retracting
springs, hold-down spnings, and drum for signs ot
ovarheating, Il the shoes have a slight blue
coloring, indicating overhaeating, the retracting
and hold-down springs should be replaced.

Overheated springa lose thelr pull and could
cause the new lining to wear prematursly, |
not replaced. }! the braxe drumas are heat
spotted, Indicating an overheated condition,
they should be replaced.

inspect afl other brake parts and raplace any tha!
are worn or damaged. .

Inspect the brake drum and, if necessary, refinish.
Refer to the Rotunda Catalog Wheal Service, for
a descnption of the various types of brake tathes
available. The maximum inside braking surtace
diameter is shown on esch brake drum (Fig.
19). [f the maximum inside braking surtac?
diametar shown on the drum is exceeded enhe!
by wear or refinishing, the drum must be roplaced-
Reter o Part 12-02 for refinishing.

Brake Booster

Check the booster aperahon as noted under Powel

Brake Functional Test !f the brake booster 1$ damages
or inoperative, replace it with a new booster. The brak
bocster |3 serviced only as an asaembly, includ!nd
the check vaive.

/959 Qan
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General Hydraulic Brake Servica

OVERHAUL

Removal of dust and dirt from brake assemblies
should be done by using the Rotunda Brake Vocuum
{340009) or equivclent or Rorunda broke parts washer
{model 450016) or equivclent. Brake assembly dust and
dirt shauld not be removed by either blowing off with
on air gun or vacuuming with a stendard indusirial
vacuum because a health hazord from breathing
ashestos dust may develop. Alsa, any machining drne
on brake finings or pads should be dcne using properly
exhaust ventilated equipment.

BRAKE DRUM REFINISHING

Minor scores on @ broke drum can be removed with
fine emery cloth, provided the emery is thoroughly
cleaned off the drum ofter the operation.

" BRAKE DRUM REFINISHING

Minor scores on o broke drum can be removed with
fine emery clath, provided the emery is thoroughly
“cleaned off the drum after the oparation.

A badly scored, rough, or out-of-round drum should
be ground or turned on o drum lathe. Do not remove
any more material from the drum than is necessary to
provide o smooth surface for the brake shoe contact.
Brake drum maximum braking surface diameter is
shown on each broke drum {Fig. 9). Brake drums which
exceed the maximum broking surface diameter shown
on the brake drum, eithet through wear or refinishing,
must be reploced.

HIKIS-1A

FIG. 9 Brake Drum Maximum Broking Surface
Diameter Marking Location—Typical
Medium—Heavy Truck Shown

On cll medium and heavy trucks, the maoximum
braking surface diameter specifications, which is

shown on each brake drum, allows for 1.52mm (0.060

inch) machining cut over the original drum diameter,

plus 0.762mm (0.030 inch) additional wear before
the drum must be replaced. Afrer refinishing the

brake surface runout must not exceed 1.77mm (0.070

inch) total indicator reading, measured from the

bearing cup.
On medium and heavy trucks, if the drum dia-
. meter is leas than 0.762mm (0.030 inch) oventize after
refinishing, install standard linings on the brake or-

temblies, If the diameter is over 0.762mm (0.030

inch), install oversize or shimmed linings.

12-01.29

BRAKE SHOE AND PARKING BRAKE BAND
REUNING '

1. Remove the rivets holding the old lining ond remave
the fining.

2. Clean the shoe or band thoroughly with cleaning
Huid, especially the rim surface. Wipe the shoe or
band dry and remove all burrs or rough spots frem
the shoe. Da not usa shoes with elongated rivet
holes, a bent or worn shoe web or rim.

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

4, Position g new lining on the shoe or band. The
primary and jecondary linings are marked. Instglil
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, pasition the shorter [primary} lining
in line with the heel end of the shoe. Do not let
brake fluid, oil, or grecse touch the brake
lining. I a brake lining kit is used to replace
the worn linings, follow the instructions in the
kit and install cll the parts provided.

5. Check the clearance berween the lining and shoe
rim. The lining must seat snugly agoinst the rim with
not more thon 0.127mm (0.005 inch) separation
between any two rivens. If only the linings are
reploced on duo-serve single onchor brakes with
fizxed anchor pins, the brake linings must be com
ground 0.25mm (0.010 inch) ot the ends after the
linings are riveted to the brake shoe.

BRAKE CYLINDER

1. Clean all brake cylinder parts in clean isopropyl
alcohol or the Rotunda broke parts washer {model
450018) or equivalent. Inspect all parts for wear
or dameage. Check the cylinder bore tor rust, scores,
or other damage. Be sure the bleeder screw
passage is clean and open. Replace all parts that
are worn or damaged.

2. i dirt is found in any port of the hydraulic system,
flush the entire_rystem with.rlean isgpropyl mleohol.

MASTER CYLINDER

1. Clean all master cylinder parts in clean isogropyl
aleohol or the Rotunda brake parh wosher {model
450014) or equivalent, and inipect 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.

2. Mcke sure that oll ports and vents in the master
cylinder ore open and free of foreign motter.

3. On g single brake system master cylinder, check the
spring volve [riveted to the front end of the piston),
I it is loose or has moved 1o the piston ports ore
open, replace the piston.

4. inipect the cylinder walls for scores or rust. Remove
scores and rust or obtoin @ smoeth wall surface by
honing the cylinder walls, but not more than
0.076mm (0.003 inch) of material, Remove any

PRODUCED BY FORD

0807396



