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WARNINGS IN SHOP MANUALS
(Asbestos cases)

The following is 2 review of Ford Motor Company car and truck shop
manuals from 1850 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 given year, samples of each type of warning (oar lack
thereof) are attached as exhibits A through I. Reference will be
made to a particular exhipit and the language contained therein.

1970 Car volume 1l 12-01-08 A
1974 Car Volume 1l 12-01-12 A
1975 Car . volume 1 12-01-23 A
1975/76 Car Volume 1 12-01-24 A
1977 car Volume 1 12-01-29 B
1977 Truck Volume 1 12-01-22 C
1978 Car Volume 1 12-01-32 D
! 1978 Truck vVolume 1 12-01-22 C
i 1979 Car volume 1 12-01-31 D
i 1980 Light Truck BCE* 12-01-20 E
1980 Medium/Heavy Truck BCE 12-01-20 E
Fairmont/Zephyr
1580 T-Bird/Cougard BCE 12-01-22 D
Pinto/Bobcat
Mustang/Capri
Granada/Monarch/ s
1980 Versailles BCE 12-01-28 D
Ford/Mercury
Lincoln continental/
1980 Continental/Mark VI BCE 12-01-20 E
1981 Lincoln BCE 12-01-22 E
1981 Escort/Lynx BCE 12-01-27 F
1981 Light Truck BCE 12-01-18 E
! 1981 Medium/Heavy Truck BCE . 12-01-24 E
1981 Courier BCE . ~_12701-6 A
) . 805222
-~
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1982

1982
1982
1982
1982

1982

*gCE - Body

Lincoln~Town/Mark VI
Ford/Mercury

T.incoln continental
T-Bird/XR-T
Fairmont/Zephyr
Granada/Cougar
Mustang/Capri

Escort/Lynx

lLight Truck

Medium/Truck

Courier

chassis, Electrical

- ——

BCE

BCE
BCE
BCE
BCE

BCE

12-01-22 E

12-01-25 E

12-01-25 I

12-01- H

12-10-6 G

12-01-05 A
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" DRUM BRAKES

- Muid. * Replace lining

AR

12:01-08
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' General B:r'cke"Sé'rvi‘c':“-'

be inspected [or wear or damage.
3. Oa floaung caliper type disc:
" brakes. the caliper assembly must be
removed from the spindle prior ta re-
“ mavak of the shoe and lining assem-
blies. . - L
10. On floating caliper type dis
wrakes the calipers must not be inter-
changed from one side 1o the other.
When the caliper is installed on its
proper anchor plate and spindle, the
blecder screw will point to the rear ol
.the vehick. If a caliper is installked on
the wrong side of the yehicle. it is not
possible to biced the system properhy.
11. Do not atiempt 10 clean or
restore oil or grease soaked brake lin-
ings. When contaminated linings are
found. brake linings must be replaced
in complete axle sets.

T R

TR e SN e
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L. R:movc. the wheel from -the
drum. and remove the drum -as.oul
“lined in Part 12-02.° )

drums.

cassive lining wear or shoe damage. Il

_tne.lining is worn within 1/32 inch of . .
- ihe rivel heads ar if the shoes are
damaged, they must be replaced. Re-
place, any. liniag that had Jbe=n com- ..U
7 brake syswem with the exception of

‘taminated with oil] grzase of brake
in axle sets.
Prior to replaczment of lining. the
Grum diameter should be checked o
determine il oversize lintngs must be
installed. '

4. Check the condition of brake
shoes, retracting springs. hold-dowa
springs, and drum for signs of ov-
crheating. I the shoes have a slight
blue coloring. indicating overheating.

1970

3+ Irispect the brake “shoes for g3+’

. 1..Brush all-dust [rom the backing
- plates * and interior of the brake

(;r 543/9 /Afﬂ-’uc/ l/c// VL

©Check the booster

PERTA RN RN L

replacement of the retracting  and
hold-down springs is strongly recoms-
mended. Overheated springs 105 their
pull and could cause the new lining to
wear prematurely. if they are not re-
placed. If the brake drums are heat
spatted, indicating 2 overheated cone.
dition, they should be replaced.

5. If the vehicte has 30.000 or more
miles of operation on the brake lin-
ings or signs of overheating arc pres-
ent when relining brakes, the whesl
cylinders should be disassembled and
inspected [or wear and entrancs of
dirt snto the cylinder. The cylinder
cups should be replaced. thus avoiding
future problems.

6. lnspect all other brake parts and
teplacc any that are worn or dam-

aged.
7. lnspect the brake drum and, il
- mecessary. refinish, Refer to Part’

12-02 for refinishing.

BRAKE BOOSTER
operation 33
poted in Part 12-0%. Power Brake
Functional Test. If the brake booster
is damaged or inoperative replace W
with' 2 ncw booster. The brake baost-
er is serviced only as an assembly.

O S L

JH'jrbriAU’L'lELiFies'"f DGR

Steel tubing is used throughout the -

the llexible hoses at the front whecels
and at _the rear axle housing. brake
tube conncction.

Always bleed the applicable pri-
.mary or secoadary brake system after
primary of secondary brake system
hose or line replacement. Centralize
the pressure dilferential valve after
biceding the system.

g - ‘ e e Ce e :‘.(..- M

BRAKE TUBING

I 2 section af the brake tubing be-
comes damaged, the enlif® section
should be replaced with twbing of the
same [ype. size, shape and length,
Copper tubing should not be used in &
hydraulic system. When bending
brake tubing o fit underbody or rear
axle contours, be carcful not to kink
or crack the tube. - : '

All brake twbing should be double
flared properly to provide good leak-
proof conpections. Clean the brake
tubing by [flushing with clean brake
fluid before instaliation.

When conaecting a lube to a hosz,
tube conncctor, of brake cylinder,
tighten the tube fitting nut 1o speci-
fied torque with Milbar Tool 1112
144 or cquivalent. .
BRAKE HOSE
A flexible brake hose should be re-

- placed if it shows signs of softening.
' cracking. or other damage.

When installing 3 new froal brakz
hose. position the hosc 1o avoid con-
jact with other chassis parts. Place.a
pew cOpper gasket over the hose fits
ling and thread the hose assembly
iato the front wheel cylinder. Engage

* tbe oppositc end of the hosz to the

beacket on the frame. fastall the hor-
. seshoe-type “retaining clip, .and con-’
mcct the tube to the hose with the
tube fitling nut. . -

A rcar brake hose should be in-
stalled so that it does nol touch the
mulfer outlet pipe or shock absorber.
Thread the hose into the rear brake
tube connector. Engage the [ront end

* of the hose ta the bracket on the
frame. [nstall the horseshoe-type fe-
1aining clip, and connect the tube to
the hose with the tube fitting nut.

;2 -at-9¥
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‘- i 12-0%129 General Hydraulic Brake Sarvice 12-01-29 -:
(,, D .
: 6 Clean all parts in clean isopropy! -3. Instail the primary piston assemblyin 3. Install the cover and gasket on the
aleohol, and inspest the parts for . the master cylinder bore. master cylinder and secure the cover (
chipping. excessive wear Of damage. .+ 4, Depress the primary piston and into position with the retaner. i,
When using 1 master cylinder repmir install the snap ang in the cylinder Soaw Ring PI :
ut, install all the parts supplied. bore groove. . v Pl
7. Be sure that all recosses. openingsand 3. Inscall the push rod. boot and retAner N
intcroal passages are open and cleaa. - an the push rod. if s0 equipped. fnstall Y
Place all parts on a clean pan of the push rod assembly into the &% AP NG
- . . primary pisten. Make sure tbe
& Inspect the !T}BSlCT.C‘:‘hﬂdCY bore for retainer is properly seated and
signs of etching, punng. sconng of bolding the push rod securely.
1 rust If necessary to hone the master 6. Position the inner end of the push rod
1 cylinder bore to repais damage, 40 boat (if so cauipped) 1n the master
i noz-:xge:d a2llowable hone cylinder body retaining groove.
1 specifications. . . 7. Install the secondary piston stop bolt.
Assermbly if used, with an O-ang if screw is oo
1. Dip all parts except the master bottom outside of master cylinder
cylinder body in clean brake fluid casung.
(ESA-M6CZS-A) Ford Part No. §. Lnstall the bleed screw (if so
C6AZ—19542-AorDOT-3:quiVa1:nL equipped). [nstall the gasket
2. Carefully insert the compiets (diaphragm) in the master cylinder
secondary piston and return spring filler cover. Position the gasksat 23 e
mssembly in the masfer eylindar bore shown in Fig. 13. Make sure the FIG. 24 Removing Snap Ring—
s 23). : casket is securely seated. Typicol 0
N
CLEANING AND INSPECTION i - S
DISC BRAKES 4. Front wheel bearing end play is scts. Prior to replacement of lining,
1. Remove the wheel and tire from the critical and must be within the drum diameter should be checked
v¢e = i. hub and rotors T R . specifications.--- T ETII -to~determine that the brake drum
2 Inspect brake shoes and lining for 5. Be sure the v:hic!c is centered on the brnk.ing surface diameter is within
. " wear. IF the lining is worn to within boist before servicing any front end specification. {f the braking surface
2 S “is8 tnch of the rhoe, replace all (4) - Cmpqnents. tg avoid bending of * -+ diameter cxceeds specification. the -
] shoe and finins assenhlies (complete damaging the rotor splash shicid on drum must be replaced.
sh e axl€ set)on frout or read wheels 23 - .. fuil ‘nghg or left wheel tums. . 4 Check the condidon of brake shoes.
e ;pp-:'v:',fiztc. . . &' Riding of the-brake pedal (common retracting springs. hold-down
i 3. Visuali+ check the caliper. I the on left-foot zpplications) must be springs, and drum for signs of
"l catiper housing is leaking, it should be avoided during vehicle operation. overheating. If the shocs have 2 siight
! replaced. If 2 seal is leaking, the 7. The wheel and tire must be removed biue coloring, indicating overheating.
- caliper must be disassembled and new- -zparately from the brake rotot. the retracting and hoid-down spnngs Y
R .. ezals installed. If 2 pistodt is wized WE o unltw drum brakes where the wheel, should be replaced. Overheated :
. : *' the bore, & BEW caliper hoving i3 tre amd’irum can be removed a3 2 spcings lose their pull and could cause
required. onat. the new lining to wear prematurely. v
Refer to Part 12-20 for & - ake 1. Do not attempt ¢ clean or restore oil. it not replaced. 1f the brake drums are -
ke mtor resurtacing procedure. ) . oc grease-soaked bake linings. When heat spatted. indicating an overheated A
T ' '7-_' contaminated linings are found. brake condition, they should be replaced.
. . L . - buinp must be replaced i comnlete 5. Inspect a1l other brake parts and .
DISC BRAKE SERWICE o .u.!c sets ’ replace any thai aig ~oia OF ‘
St PRECA;L‘[IDNS AR > ,.. ;J - -“-:»,-"',."- LISPREN '..'.,*_-‘.:5-.’-'.15'-‘.' g " .'-;da.magcd. T et ": e e
Wikl Gras o any other foreign material’ <ORUM BRAKES® -~ 7 . . lﬂ:‘:’? ‘h;g;g‘: %;:";‘::‘;u: s
L., muscoe kept off the linings surfaces 1. Rewove the whel from the drum, . inside b?n'king suri:c: diameter is
of the rotor, and extermal surfaces of anj remove the dium as gutlined in shown on each brake drum \Fig. 231
the hul? during servize operations. la Part 1202 If the maximum inside b:k:n;
handling the.rotor and caliper 2. Use an induswial type yacuum surface diamcter shown on the drum
assemblies, |vo|d.d':fom.auon of the cleaner to repove all dust from is excceded either by wear of
b‘::c ;ﬂ“l’.f .znd nic king or scratching §  © the backing plates and interior of - refinishing, the drum must be
of brake linings. . the brake drums. replaced. Refer to Part 12:02 for
2. 10 caliper piston s removed for any 3. Inspest the terake shoes for cxesSsIve. refinishing. ) .
L m:,’;;m piston seal must be lining wear or shoe damage. If the . L . A,
Ol AL 3 L e i s worn within 1/32 inch of the R L
: - “3. During removal and installation of 3 rivc: heads or tf the shoes are BRAKE BOOSTER
L * .. : wheel assembly. exercise care not 10 _damaged, they must be replaced. Check the booster aperation 23 noted
I e inerfere with and damage the caliper " Replace any liging that had been = under Power Brake Funcuonal Test. if
! splash shicid or the blceder screw contaminated with oil, grease ot the brake booster 1S damaged or
finting. brake flud. Replace tining in axle inopcrative, roplace 1t with 3 new bocster.
IR R SO Lar -ﬁ(a/ AMoaual ALl s 27000 go
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B i c 1.2-01-22- - : Generdl Hydraulic Brake Servica” T - - ]'2_0i Y
. "
ot *.g. .Remove the linc and inspect the flare. .. far 2¢ the thickness of th'c,;d,'pm} GLl R ".—-,- - e
- for- cracks or poor flars form. If the above the bar, or cven with the bar, ' -
. flaze1s not correct, cut it off and depending on the tool used.: . - N R T
' r‘; ¢ th:'p ' . 4. Fitthe Ad;lplor onto the line and slide - A
‘ .T'hc ﬁn}shcd flare must be square the bar 1nto the yoke. Lock the bar in
with the line, {rc: of cracks and have * position wih the line beneath the -
. a smooth mating surface to ensure 1. yoke screw. . .

. ‘ .proc;f‘conncc on- 5. Form the single flarc by tightening

-"Flaring a Lina (Fiaring-Bar Type) the yoke screw securely.

IR Refer to Figs. 15 and 17. 6. Release the screw and remove the
L . 3 _— . adaptor. R ) .
' '. ‘v {. Cut off and straighten the required 7. Form the double flarc by tighening . .
ez wee 3.0 ¢ fengtholline. (A line cutting tool will the yoke screw again, with second £IG. 17 Line Flari mimc "
- : ; . Ft
e simplify making 2 clean and square . adaptor fitted, depending on.the toc! . Tl;;e) aring (Flanng Bor .
Toaut). . . used,
. : - 5. Rel N Qared liné BRAKE HOSE o
ays sttt ¥ 2, Square off the ends of the line with 2 . Relcasc the scrow bar, and flared line. Repl Nexi -
e il and chamfer the end of the line inspect the flare for cracks or poor showzps:gc:szor Z:{?}:;'buh hose if «
WTE ST T o be flared. flare form, and repeat the procass if ing. cracking or

other damagz.

the flare 1s not correct.

elpe w90 Insertthig line lhrdugh its :pp{'opriax: ‘ . . . When installing a ncw brake how,
| . . ribbed hole in the bar ufcmbly‘.unul 3 Repeat Stcps 3 through § al the  position the hose to avoid contact win-™ .
A -+ 4. % remsi - the'ond of the line sticks out about as* " opposite wheel cylinder.- ST other vehicle parts.
> 7 A - .
Al ’ T ’ . . .o .
o " REMOVAL AND INSTALLATION it oy oo S
l k¥ BRAKE DRUM . | .. . A Remove the front wheel-to-hub bearing cone and roller assembly. and =
| Al Vehicles thru 9000 Series ..~ retaining nuts (or rim and tre’ the bearing adjusting nut. On all '
. Use the following service procedurss ) zu:\c.hing nut's). Remove the wheel other axles, install the outer banng |
w© +~ ! for both hydraulic and air brakes. Since ..(or rim and tire) from-the hub and cone and roller and flat washer an the
CO\]J the F-100 thru F-350, E-100-E-150 and S ci!{rum. e brak ‘d ) md spindle. In‘stall the adjusting aut. ‘_
o O . & Remove the brake drum fetsines a0t .y oy g el i N
8 oy ?nrsn:;:)n:drun‘:;:f p}l‘; f; hydg-f::;i’:' .« “atachifig bolts, serews- or bolty and - Hn lnstzlll the wheel and tire on the hub .
) . bakes onlp'Lhey are cgvcred n Part 12+ Utk v et T . . - Then install the clamps (if 2pplicable)”
’ 02 ,.Y' R . . 6: Remove the brake drum. from .the ..-.cn and the wheel stud. puts., o+ e ¥37 2
. '.“' N FLEURCRLL L e EL 4 s teltenrt et L] B : B - ’ o . . ‘ ’ e ’
.',‘ L e - . Y ~,h‘-1§' Do e - .. 1L While.rotating the wheel, tighten the "
. R FRONT BRAKE DRUM - - X' "7, Check the drum for damage of wear, adjusting nut to specification. Adjust
1. Raise the vehicle until the tire clears . and repair or replace if necessary. if wheel beanings 2s described in Group T
the floor and remove the wheel and 2 new drum will be installed, be sure 1. - .
i . Loosen 10 remove the protective coatin with . . co
:l;;err:;ir?uslz;gh::nw undl Lt:: :::; ' dcgr:zse:. “F s 13.0On vehicles with 9000 b front 1zle
no longer touch the brake drum. Install new grease retainer seals 11:xd hydraulic b“%“' install the
Remove the grease cap and the gasket whenever a wheel and hub is removed. ::hmplcd.washcr with the dimpe
(if oqui ) from the hub. indexed in one of the holes in l.hc
) o:q P ped o 9,000 Ib ) 8. Place the brake drum 10 the hub :fnd adjusting nut. Install the lecking ring
_“dvhd”dd 6.‘;‘” brak roat thﬁ install the retainers and retaining lock nut and tighten to specification:
ead hydraulic brakes, remove \3e _ holts, screws, or bolts and nut. Bend the locking ring over a flatef the

locknut, locking ring, dimpled washer

and adjusting nut. On oll other axles, 9. IKL.“AH the hub and drum on the whed lock nuL e -
remove the cotter pin, adjusting nut ‘P{“m‘- Keep the hub centered on the 14. Install the gasket (if equipped) and
and flat washer from the spindle. spindle to prevent damage to the the grase cap, and tighten the wh
3. Remove the outer bearing cone and grease retainer or the spindle threads. stud nuts to specificaton. Install the
roller assembly. Pull the hub and 10. On vehicles with 9,000 Tb front axles hub cao (if equipped), and ad just t
drum 2ssembiy off the wheel spindle. and hydraulic brakss install the outer brakes as described in this Part

OVERHAUL

An industrial type vacuum clanerin f BRAKE DRUM REFINISHING on a1 drum lathe. Do not remove 377

place of comprassed air, is recommended £-100—E-350, F-100—F-350, u-100 more material from the drum than

to remave any dust and dirt present on Minor scores on 2 brake drum can be necessary to provide 1 smooth surface

brake linings. pads, rotars and drums ect, { removed with fine emery cloth, provided the brake shoe contact. Brj_kc d'“‘:

when performing wheel brake repairs. 4 the emery is thoroughly cleancd off the maximum braking surface dun}ﬂ‘:q
Alsg, sny machining done on brake 4 drum after the operation. shown on each brake drum (Fig-

! linings or pads should be donc using | A badly scored, rough, of out-of- Brake drums which exceed the manmi
properly exhaust ventilated cquipment. l round drum should be ground or turned braking surface diameter shown 9% e

P
\3_ /877 ik Cho, eiw] VoL P /1 -0l-212
— TSRS e T - e

FRODUCED BY FORD



Ly

. Du ©19.01-32"7 e General Hydraulic Brake Servics ____________&3 -
. installed. if a piston i3 seized in the bore, @ new not fep‘ciced. 1t the brake drums are hagt
giwis oo T uecaliper housing is required:: e e . $;°”e:, lnjicahng‘nn ovearheated condition
. they should b . o 2
Refer to Part 12-20 for dise brake rotor y should be TP aced '
resurfacing procedure. .. R ) 5. .:‘r:pi‘;rc‘“ °’:" Z’g‘:s‘; ports and replace any that
. : : n or damaged. : L
DISC BRAKE SERVICE PRECAUTIONS 6. lnspect the brake drum and, if necessary, refinith
) ) The maximum inside brakin surface di .
1. Grease or any other foreign material must be xept c<h 9 ace diamatay
off the linings surfaces of the rotor, and external :cs‘i;::i::;de:;rik?;ck: fdm";_(F'g‘ 33). I the
surfoces of the hub during service operations. In the drum i ded g;r cgce icmeterx,}.xo‘wn on
. d liger asse bl void is exceeded either BY w~wegar ar refinishing,
handling the rotor an caliper assemblies, avo! the drum must be re laced. Refer to P !
deformation of the brake rotor and nicking of refinishing P . Refer to Part 12:02 for
. scratching of brake linings. . : . L . -,
v e 200 W e caliper piston is removed for any reason, the BRAKE BOOSTER o
T o piston seal must be repl.c:ced. - o Check the booster soeration as noted unde} bowar . e
3. During removal and insrcllation of o wheel 3rake Functional Test. It the breke noaster is domaged -
a .. .. - gssembly, exarcise care not to interfere with and or inoperative, replace it with @ new boaster. The
A o _demage the caliper splash shield or the bizeder brake boester is serviced only as an assembly
: . "screw fitting. : including the check valve. : S
4. Eront wheel bearing end ploy is critical ond must BRAKE TUBING . L
" .. be within specifications. . . )
el e 5T Be su?e'th‘e"veh'iclc'i's tentered on the hoisf before ™ * ° f a section of the broke tubing becomes damaged; "
sarvicing any front end components, 10 avoid the entire section should be replaced with tubing of the ’ )

- bending or domaging the rotor splash shield on full same type, $iZ€, shape and length. Copper tubing
. right or left wheel turns. . should not be used in a hydraulic system- When
. : : bending broke tubing to fit underbody or rear axle .

6: "Riding of the brake Pedd‘ (comman on left-foot contours, be ccrefu.l not to kink or crack the tube.

ided during vehicle

oppiications)' must be avol

005227

. operation. -
L7, . The wheel and tire must be removed separately | BYDRAUUC LINFS
’ from the brake rotor, unlike drum brakes whers the * Double wall steel tubing is used throughout the beake <
wheel, tire and drum can be removed as a unit. system with the exception of the flexible hoses at the
2H#18:0 D0 nof .attempt-to clean.or restore oil of g(acse-.;.:.‘,-..n'.f{qnll‘ﬁ'h_eﬁl,‘,..‘."_“d_,°¥.'h_e.f,eﬁf‘,?x_le housing brake tube_ . .
soaked broke linings. When contaminated Jinings ‘conpection:t T T T S AU AR
. are found, brake finings "T“'!”._b'-" ’59‘°Cfd .‘“,.‘ Always bleed the applicable primary eor

tecondary broke system after ptimary or -

" complete axle sefss ”
secondary brake system hose or line replacement. -~

"9 " On Fairmont/Zephyr bnii:-ulwo'fs' replace ‘tubber

cqliper insulators. and plastic sleeves when Centralize the pressure differential valve atter bleeding
replacing linings. Do not lubricate the siide pins. the system. ' :
DRUM BRAKES Al broke tubing should be “iouble flared propely to

provide goad leakproof connections. Clean the broke
tubing by flushing with clean brake fluid before

installation.

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

2. Usean industricl vacuum cleaner to remove all dust

. from the backing plates and interior of the brake When connecting o tube to a hose, tube connector,

or brake cylinder, tighten the tube fitting nut to

arums. . ) Q) ) !
3. Inspect the broke shoes for ex:essi\;e lining wear .spe'mjv;‘_e‘d torque with M,“b?r T°/°l 1112-144 o
or shoe domage. if the fining is worn within 1732 equivalent. T -

.inch of the rivet heads ar if the shoes ore damaged,
they must be replaced. Replace any lining that has BRAKE HOSE .

been contaminated with oil, grease or brake fluid.
A flexible braoke hose should be replaced if it shaws

Replace lining in axle sets. Prior to replacement of . " ;
lining, the drum diameter should be checked to signs of softening, cracking, or other damage.

\-. determine that the broke drum braking surface When instailing @ new front broke hose, position the
diameter is within specification. if the braking hase to avoid contact with other chassis parts. On g
% surface diameter exceeds specification, the drum vehicles except Pairmont/Lephyr, place @ new copper
4 must be replaced. gasket over the hose fitting and thread the hose
é ) 4. Check the condition of brake shoes, retrocting assembly into the front wheel cylinder of caliper-
g springs, hold-down springs, and drum for signs of Fairmont/Zephyr front hose does nat require o copPe!
i overheating. If the shoes have @ slight biue gasket and is reusable. Engage the opposite end of the
K coloring, indicating gverneating, the retracting ond hase to the bracket on the frame. The white stripe of
' hold-down springs should be replaced. the hose should show no evidence of twisting. install the
s Overheated springs loie their pull and eould horseshoe-Type retaining clip. and connect the tube 1©
: cause the new lining to wear prematurely, if the hose with the tube fitting nut.
X \ 1978 (ar SAe, /‘faauq/ val ¢ /lﬁ;j_w
R N -—-""—-_____,-——¢——/"""
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12-01-20

A

R .QSI‘ER.QA"U.L

cleaner becouse

e done on brake li
properly exhaust

BRAKE DRUM

fine emery cloth

T / Removal of dust and dirt from

‘ should be done by using the Rotunda brake vacuum '
. (model 14.0009) of Rotunda brake parts washer {model
- 450016} or an equivalent. Brake assembly dust and dirt

should not be removed by either blowing off with an
air gun of vocuuming with @ standard industrial vacuum

asbestos dust may
on broke linings of pads should be done using property
exhaust ventilated equipment. Alsa,

. Minor scores on @ brake drum can be

N PR
i .

broke assemblies 3

o health hazard from breathing in

General Hydraulic B.rcd.ce~ Service

develop. Also, ony machining done

any machining
nings or pads should be done using

yentilated equipment.

REFINISHING

removed with

, prcﬁded the emery is thoroughly

. cleaned off the drum after the operation.

A badly scored, rough, of out-of -round drum shauld

4- . be ground or turne
monufacturers instructions.} Do not remave any Mmore

- J material from the

d on a drum lathe. {Refer to the lathe

drum than is necessary 1o provide @

smooth surface for the broke shoe contact. Broke drum

maximum braking surfoce diometer

broke drum {Fig.

-drum, either the

reploced. The maximum

et e -'_;spec'|ﬁcmion, whi

VT {0.030 inch) additional wear before reaching. the drum- ..
- _discord -diameter. . Deen N o

is shown on each

Broke drums which exceed the

13).

moximum braking surface diameter shown on the braoke

ough weor of refinishing, must be
braking surface diameter
h broke drum (Fig-

ch is shown on eac

g 1.52mm {0.060 inch) machining cut

nominal drum diameter plus .762mm

E

-

BRAKE DRUM = TYPICAL

MAX MU DIAMETER -
] - ald

FIG. 13 Rear Broke Drum Maximum Inside

Broking

Locatio

gurface Diameter Marking

n——E-\OO——E—350, Bronco, and F-

100—F-350

FRONT DISC BRAKES

1. Remove the
12-24 Disc

shoe and linings as described in Part
Brakes—Light and Heavy Duty—

sliding Coliper-

2. Measure the

thickness of the broke lining. if the

lining thickness ot ony point on the assembly is less
than .794mm {1732 inch} above the bocking plate

N or rivets, ©7

17%

if the Vining shows evidence of brake

< (-"‘f 7"1-(/(

.. ; )
. 30.22men 11,190 INCHI
*. o0 . ‘
G.508men IGUI0 INCHI ——1

She, Alenacl

PR}

12.01-20"

fivid or oil contamination that is cousing g brek
pull, replace all four shae and lining cssemblies *

3. To check rotor runcut, first eliminate the wheel

pearing end play by tightening the adjushing nut
Then check o be sure the rotor can still be rotated

4. Clamp a dial indicator to the spindle so the styhn

contacts the rotor cpproximntc\y one inch from the
outer edge. Rotale the rotor and take an indicator
reading. \f the reading exceeds .254mm (0.010
inch) total fateral runout within @ six inch radius on
the indicotor, replace of re-surface the disc brake
rotor. The tollowing requirements must be met
when re-surfacing disc brake rotors.

Use a disc brake lathe to re-finish the disc brake
rotors. (Follow the monufacturers instructions.}

No more thaa .508mm {0.020 inch) of matenal
may be machined equally oft sach surface (A and
g, fig. 14 1§ rotor thickness falls below the
minimum shown on each rotor, it must be replaced.

74 39mm 10.98 INCH
00

3.508mm 10 020 INCH

© 31 remmin2s INOWE . T e
0 00 ~0.508mm \ommcm.j_}
: 2

MINIMUM OVERALL
THICKNESS
R 11,180 INCHI

MINIMUM OVERALL
THICKNESS
78 44mm:

11,120 INCHY

005228

£.250 14 X 4} ANO F-250
. ABQVE 6800 GVW [T ] £-750-3%0

MINIMUM OVERALL
THICXMESS *
28.44mm 11,120 weCH)

£-100-150 14 s 2 £.150 (4 ¢ 8} £-100-150
ANO BRONCO. P 50ta L F 250 €300 (', L]

(EXCEPT S100 4600/4700 VWA WITH POWER BRAKES! nzoes-18

FIG. 14 Disc Beake Rotor Service Limits

The finished braking surfoces of the rotof must

be flat ond paraliel within 0.025mm (0.00\-'mchl:

lateral runov! must not axceed 0.076mm {0.003
inch) total indicator reading, and the surface finish
of the broking surfoces must be 16 to 80 micro
inches. ‘

When the runout check is finished, adjust the
bearings as described in Part
Hubs and Bearings—Front (except Fron!
Wheesl Drive) 10 prevent bearing foilure.

5. Check the totor for
with a fine emery cloth. if the rotor is excessivey
scored, refinish o replace the rotof i necessctr

ycoring. Remove minor $cored

dct<, (4ees, Elec. //L-ol-ln
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P ART 12-01 GENERAL HYDRAULIC BRAKE SERVICE 12.01-27
— ) )
¢ Basure vehicle is centered on hoist befqre sefr- 4. Check condition of brake shoes, retracting spf-
vicing any front end componeants, 10 avoid ben- ing, holddown springs, and drum tor signs of
ding of damaging rotor splash shield on fult overheating. If shoes have a siight blue color-
right of |eft wheel turns. ing, indicating overneating, retracting and hold-
down springs should De replaced. Overheated
§ Riding of brake pedal {(common on lgh-front ap- springs lose their pull and could cause new hin-
puca(ions) must be avoided during vehicie ing to wear prematurely, if not reptaced. If
operation. brake drums are heat spotted, indicating an
overheated condition, they should be replaced.
7. The whee! and tire must be removed separately
from the brake rotor, unlike drum brakes where 5. Refar to part 11-15, for Rub nut tightening pro-
the wheel, tire and drum can be removed as a cedure.
unit.
not attempt to clean or restore oil or grease-
b Sgaked brake linings. When comamina%ed iin.  Brake Booster
ings are found, prake linings must be repiaced .
';ngcomplele axle sets and tgne rotor braking Sur- Check booster operation as noted under Power
taces wiped clean. Brake Func}lonal Test. lf br;ke nooster is damaged
or Inoperative, replace it with a new booster. The

Do not lubricate caliper slide pins.

.+ an upward position for proper pleeding of air - _,

brake booster is serviced only as an assembly, in-
_cluding the check valve.

lz ers must be instalied with bleed scre.ws in .
Calip Brakg'Tgbmg L .

I PERATR BN e e ARG UL e

brake system. K . - e _ ;
rorm ! c C e It a section of brake tubing becomes damaged,
.2%" {he entire section should be replaced with tubing of

0pe5229

SN kes e ey T i )
o R _._Drum Bra . P AR S lmte e T the same type, size, shape and lengin. Copper tub-
. ; : ~ ing should not be used in a hydraulic system. When
N L ‘ v?é&j{?ﬂheeh tl{é‘ahd :if_ur‘r'\.as-'s.os.ml;‘alig_btrgm:'.} ..,bendlng brake tubing 1o fit body contours, be
Tk / cspindie. e ST BT —1 “zareful not to kink or crack tubs. R
§ .. .. 2 Usean industrial vacuum cleaner to remove all Hydraulic Lines L . ..
5% 4ust from backing plates and interior of the ydraulic Lin T ‘
b.rz.xke grums. LT e e e e ;1. . Double wall steel tubing is used throughout the
WAT : . . . : ith the exception of the flexibie
. WARNING: Never inhale dust from brake linings. 3 brake system W ]
Asbestos dust when inhaled can be injurious to ° hases at the front and reat wheels. )
 health. Do not blow out dust with an air line. A ;
- ; : : Always bleed licable pr
vscuum cleaner equipped for this purposa,brush or 4 prake syysstefn af?grp prim:ryp g?ich:\ds:r;ogcr’aag
"“? ‘;m;ldhbe l%ageiuuy useddto remove any dust. system hosa of line replacement Centralize
: us i i ; :
) dixyposal. should be cc.mtalne .m a sealed bag. for pre.SSU(e diffe-aremialuyalyt'a aft.er.bleedmg systemj
3. Inspect brake shoes for excessive lining wear All brake tubing should be properly double flared
: R ’ iidt leaknroaf, conngctions. Clean
. ot shoe damage. I lining is damaged or worn to_provide good Y = e
within 1/32 inch of the rivet heads on riveted lin- t;ra;ke t'ubutn?l l:y flushing with clean brake fiuid
: Ings or within 0.060 inch of the shoe on bonded efore instaliation . a
. - 1\:;?%5. tlgey must rep!aced. nglaqe any lining When connecting a tube to @ nosa, tube connec-
' braka T .;e” contaminated with oil, grease, Of  or, or brake cylinder, tighten the tube fitting nut 1¢
e fluid. Replace lining in axle sets. Prior 1o specitied torque with the D81L-600-A inch-pound
replacement of lining, drum diameter shoulid be xpr e wrench .
checked to determine that brake drum praking orq ) . i .
Burf;ce diameter is within specifications. it .. pe e e Slrew e R
braking surface diameter exceeds specifica- e . T
tion, drum must be replaced. ' ' e Lem o oTET AT ENERE e
. . _:- - O N - X ikdandd -'-\ .’. '..' A j!'\ ’._..‘ e -,_,...b-._-,‘.-.,\'. . - \‘v.-. 4
. R . . Lhy N . .« (z‘_”:.“ 'é_/i /2}(,_17
\ g5t Eeet/ie 57 Y L TN S

.
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OVAL AND INSTALLATION

N lollowing apply to vehicles equipped with either
o o hydraulic brakes.

wWARNING: Never inhale dust from brake linings.
103 dust ¥ ; one
::;_oso not blow out dust with on air line. A
ipped for this purpose, brush

ould be car

sh
- 9 hould

sl ARY dust s
boe disposal-

CAST SPOKE WHEELS

be contained in a sealed bag

anovsl

+  Roise the vehicle until the tire clears the floor and
install safety stands. Remove the tire and rim
ostembly by removing the clamps and nut.

gemave the cast spoke wheel

hen inhaled can be injurious to -

efully used to remove any |

ond drum assembly

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

3. lnstall the tire and wheel asserrbly on the cast

spake wheel. Refer to Section 11-07, Wheels, Rims
and Tires for the procedure. .

4. Tighten the front and rear wheel clamps 1o 259-152
 N-m (220-260 fi-lbs).

DISC WHEELS—OUTBOARD MOUNTED
DRUMS

Removal

1. Raise the vehicle until the tire clears the floor and
instoll safety stands. Remove the nuts retgining the

3
from the front or rear axle. tire and wheel assembly to the hub (Fig. &).
j Remove the drum f;om thedccsf ;poke wheel by 2. Remove the drum from the hub.
H ts, bolts o shers,
removing 'Ze nu%s do s and washe d . 1. Check the drum for demage or wear and repair or
4 Check ﬂ?e rum for lfcmczge c;r wec\::'ﬁu; '.'ePfql['l’ ;r replace as necessary. If @ new drum is installed, be
reploce if necessary. if @ new rum will De instalied, sure to remaove the pratective coating with
i semave the protective coating with @ degreaser. degreaser . . . ©
- % v i .M;Z.N'OT.E: Re.Tlocc :he :rum w”h.l'lhe fscf:me' rzpeh.or{d“ NOTE: Replace drums with drums of the same type. EG
o “sizer Fai ur; T o 39 dv“ @ .*;C fed fele Failure to do so will affect vehicle track and” ¥
M performance. Repiace cast drums with cast dems. performance. Replace cost drums only with cast g
. L - Replace centrifuse drums only with centrifuse R ims. Replace centrifuse drums only with
B Rl § it ':-'.,\.*._drvﬂ'd- IR TI E L 4 ,‘.'::,.L':;','.' -.741-7.*‘--'(::"';'.' .4".‘f-",-:' c?cntrifuse drums. R R I A A L PN
T _'~,:,.".“,‘:!'.."U.°“ AL L. L Check wheel grease seals for leakeage. If the hub
é 5037, TAusemble the drumeto the cast spoke spidér. Tighten - -7 15 removed from: the oxle, install new wheel grease

=

+"3 b nuts 1o 299-352 N-m (220-260 fi-lbs).

R c e e AT e S,
LA B . U S . -

i e et e
H e g e e LT T e N
- e T T el ok - Lot e

. e e +INBOARD
e -'_--"~-——""‘;"'.'_",‘~':"1-'- (R Y

«. . R e Y

- Q.6 Brake Drum Moun.!ing‘

/7}—;) /"f'r‘////7 7—;‘2 /< J‘Ao/ ,/‘/a;u./':;'" da.;(’_(z&r.rla.fé A.’ ffL,/q-—C.

. e -

" " seals. -

e

e MLt .oee S

e '."-J':' .
. IISIA
R O -:Ir-_- . k
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Y
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Lﬂﬂ/”— General Hydraulic Brake Service 12-01-19
!
Jnsert the line through i‘ts cppropricte ribbed hole 8. Release the serew bar, and flared line. |
‘ L o the bar assembly until the end of the line sticks flare for cracks or poor flare torm, c:d :g::z ;::
out about C3 for as the thickness of the adapter process if the flare is not correct.

obove the bar, of even with the bar, depending on
the tool used.

Fit the adapter onto the line and slide the bar into
ihe yoke. Lock the bar in position with the line
beneath the yoke screw. BRAKE HOSE

g Form the single flare by tightening the yoke screw

9. Repeat Steps 3 through & at the oppasite wheel
cylinder.

Replace a flexible brake hose if it shows signs of

sacurely. o ;

f s Releose the screw ond remove the adaptor. saftening, cracking of other damage.

Form the double flare by tighening the yoke screw " \When installing a new brake hose, position the hose
0gain, with second adaptor fitted, depending on to avoid contact with other vehicle parts.

the tool used.

e —

. OVERHAUL

WARNING: Never inhaie dust from brake
liaings. Asbestos dust when inhaled can be
injurious 1o health. Do not blow out dust with an
air line. A vacuum cleanet equipped for this
putpose; brush or rag shoula be carefully used to
... -remove any dust. Any dust should be contained
‘n o sealed bog for disposal. T

0e5231

3=m? QRAKE ORAUM = TYPICAL

Removal of dust and dirt from broke assemblies

- 5 vhould .be done by using the.Rotunda broke vacuuym

{model 34-0009) or Rotunda brake parts washer (model
£50014} oran equivalent. Broke assembly dust ond dirt

*hould not be removed by cither blowing off with an.

* air gun or vacuuming with a stondard industricl vacuum

* “deaner because 0 health hazard from breathing in )

osbestos dust may develop. Also, any machining done i . : : T .

on brake linings or pads should be done using properly FIG. 13 Rear Broke Drum Maximum Inside

x = exhoust ventilated equipment. Also, any machining  J} _ Braking Surface Diameter Marking
. * done on broke linings of pads should be done using \iocntlgzg-\OO—E-:iSO, Bronco, and F-

" peoperty exhaust ventilated equipment.’

1 ..,B?J,‘KE DRUM REFINISHING . _2, ’M.ecs'u.re the thickness of the Broke lining. 1f the

N . . ot pe e . . .

\ L. " Minor scores on o broke drum can be remaved with lining thickness at any point on the osseml?ly is less
“fine emery cloth, provided the emery is thoroughty than 79Amm (1732 u:\ch) above the backing plate

4. . deaned off the drum iter the operation. or rivets, or if the lining shows evidence of brake

o F - . fluid or oil contamination that is cousing a brake

A badly scored, rougn, of out-of-reund drum chou™* pull, replace ol four shoe and lining assemblies.
be ground or tumed on a drum lathe. (Refer 1o the lathe - ) ’
. manufacturers instructions.) Do not remove any more

material from the drum than is necessary to provide @
SR R smoath surface for the broke shoe contact. Broke drum

3. To check rotor runout, first eliminute the wheel
bearing end play by tightening the adjusting nut.
Then check to be sure the rotor can x}ill be rotated.

M S moximum braking surface diameter is shown on each 4. Clomp o did indicator to the spindle 5o the stylus
- ;o beke drum {Fig. 13). Broke drums which exceed the conmpc?s the rotor approximatel:' one inch frorr:ylhe
) maximum braking surface digmeter shown on the brake outer edge. Rotate the rotor and take an indicator
drum, either through wear of refinishing, must be ceading. If the reading exceeds .234mm {0.010
' upl?sed: The n:mx:nmum broking surface diameter inch) total \ateral runout within @ six inch rodius on
: f ) L‘?c'hcu"c’“' which is shown on each broke drum (Fig. the indicator, replace or re-surface the disc broke
O c”le-' t::owx.fc':r ? \.S?de(0.0ég mch') ma‘t'-hml?ﬂé;s2 cut rotor. The follawing requirements must be met
1 T e original nominal drum diame er plus .762mm aci it .
e - .10.030Q inch) additional wear before recchiig the drum- whcn re-surfacing disc brake rotcrx‘ ' :

_diard diometer. ek . Usea disc brake lathe 1o re-finish the disc brake

Ll L .fl . . e s __‘.',z"; \ ' ezt " rotors. {Follow the manufacturers instructions.)
. ONT DISC BRAKES . .. No more than .508mm {0.020 inch} of material
R S .\ *. Remove the shoe and finings as described in Section -~ " may be mochined equally off each surface |A and
: 12-24 Disc Brakes—Light and Heavy Duty— 8, Fig. 14} If rotor lhickness falls belaw the
- - [ Shiding Caliper. minimum shown on each rotar, it must be replaced.

~
. v : - 2 .

... {" PR . [ LU .
. . . T

YT agEan iz;;;f‘."rfi;z“:ra;-"m-f;:f"f 827 ks € ,reﬁizé'/'ﬁ/-“f
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| GENERAL HYDRAULIC BRAKE SERVICE 12.01-25

.4

AADILS
- 1.4 MM £ .29
LO8IN = 01

AT WASHER HUS NUT
INSOUJD-SZ! N801714-5100

TIGHTEN NUT TQ 243-2171 N°'m

1180-200 LA-FT) AFTER HUB IS SEATED

USING SPECIAL HUB INSTALLER TOGL

TE1M.1104-A. 0O NOT USE IMPACT

WRENCH FOR REMOVAL OR INSTAL-

LATION OF HUB NUT. AFTER NUT S

~ TORQUED OEFORAM NUT COLLAA INTO
VIEW X 5.0T OF CRIVESHAFT USING TOOL AS IN-

DICATED IN THIS FIGURE, THE NUT MUST

NOT SPUIT GR CRACK WHEN STAKED IF

4
APPROX.

NUT 1S SPUT OR CRACKED AFTER STAK.
ING, T MUST BE REMOVED ANO 8 11"
REPLACED WITH NEW. UNUSED NUT. APPRCX,

pp5232

@ THE STAKING TOOL CAN
\‘/ BE FABRICATED FROM AN

EXISTED HARDENED

- S CHISEL. THE CORRECT

VIEW X
RADIUS ON THE CHISEL THP
WiLL PREVENT IMPROPER
NOTE: STAKING. DO NQOT AT- '
AEMQVING OR MOVING A YEMPT TO STAKE WITH A
. .SHAAP EDGED TOOL.

wua NUT AFTEAR STAKING

REQUIRES THE NUT BE

RS SURSETN A REPLACED WITH A NEW - | . .. ) ' CABAICATE TOOL
. .oaut Lo . Lot e tteny T A -.«..- '.‘.... 4.'.""..':'"':."-‘.'I’,“.-" . .,_...”_..:'; :.. ‘AABQVE'

3

w

B S

*. F1G. 11 Hub Nut Instaliation

pefer to Section 11-12, Front Hubs for nut ‘Drum Brakes v

tightening procedure. . c -
T R R I A A -1, Removs wheel and tire assembly and drum
S; - 5. Be sure yehicle is ¢entered on hoist before assembly trom spindle. ) Lo T

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

2. Remove drum assembly from spindle. Use an

industrial vacuum cleaner to remove all dust

- from backing plates and interior of the brake.
- drums. " | e s .

' 7§ -~ - grRiding of brake pedal (comman on left-front .

N S applications) must be avoided. o q
) > WARNING: Dust and dirt conditions present ofi .
wheel brake assemblies and rotars and drums, may -

& 7. The wheel and tire must Le remove? separately ¥
contain asbestos iibers {hat can represent a poten-

from the brake rotor, unlike drum brakes where

the wheel, tire and drum can be removed as @ 4 tial health hazard when made airborne by cleaning
Ao ounit . e ey . with compressed aif. ‘l
8. Do not attempt 10 clean or restore oil or grease- All wheel brake assemblies should therefore be !

soaked brake linings. When contaminated lin- § cleaned only with a vacuum cleaner suitable for

ings are found, brake linings must be repiaced usa with asbestos tibers. This type of vacuum

in complete axle sets and the rotor braking sur- cleaner is available through the Rotunda Dealer

taces wiped clean. ) Equipment Catalog. Dust and dirt from the vacuum

cleaner should be disposed of in a manner that

g. Do not lubricate caliper slide pins. . Ipravenks dust exposure.
. . 10. Calipers must be installed with bleed screws in it Any service done on brake linings, pads,‘rotors
i 4 . an upward position tor proper bleeding of aif and drums, should be done using properly exhaust
' ‘ ventilated equipment. -

trom brake system.

/?f.z £<”r’/[yu j/;a/ ///m/ 5‘;4(4; £, Flec 1Y s
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Ceeneral Braxe Service

be insoected for wear of damage.

9. On floaung caliper type disc
brakes. the caliper 2ssembly must be
removed from the spindie prior 1o e
moval of the shoc and lining assem-
blies. :

10. On floating caliper type disc
brakes the calipers must nal be inter-
changed from one side ta the other.
When the caliper 15 installed on s
proper anchor platc and spindle. the
bleeder screw will paint to the rear of
the vehicle. If a cahper is installed on
the wrong side of the vehicle. 1t 1s not
possible to bleed the system properly.

1. Do not attempt to clean or
restore ol or grease soaked brake lin-
ings. When contaminated linings are
found. braks linings must be replaced
in complete axle seU..

DRUM BRAKES
1. R:mo'vc the wheel from the
drum,

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

3 Inspect the brake shoes for ex-
cessive lining wear or shoe damage. If
the lining is worn within 1732 inch of

" ..the rivet heads’ or il the shoes are

damaged. they must be replaced. Re-
place any lining that had .been coo«
taminated with oil, grease “or brake
fluid. Replace lining in axle sets.
Prior 1o replacement of lining. the
drum diameter should be checked to

determine il oversize linings must be

. installed.

4. Check the condition of brake
shoes. retracuing Springs. hold-down
springs, and drum for signs of ov-
erheating. If the shoes have a slight

niur coloring, indicating overheating.

and rcmove the drum as out- .
“lined in Part 12-02. ’ '

[r e T s et i s e e b ke Tande oo A N e paa_ g v

>

replacement of the retracting 2nd
hold-down springs 15 strangly recom-
mended, Overheated springs lose their
pull and could cause ihe new {ining to
wear prematurely. il they are not re-
placed. i the brake drums are heat
spotted, indicating 2 orerheated con-
dition. they should be replaced.

5. I the vemcle has 30.000 or more
mules of operation on the brake fin-
ings or signs of overnczaling are pres-
ent when rehining brakes. the wheel
cylinders should be disassembled and
inspected for wear and entrance of
dirt into the cylinder. The cylinder
cups should be replaced. thus avoiding
future problems.

6. lnspect all other brake parts and
replace any that are worn of dam-
aged.

7. Inspect the brake drum and, if
necessary, refinish. ’ Rzfer 1o Part
12-02 for refinishing.

BRAKE BOOSTER

Check the boosier opcration as
noted in Part 12-01. Powsr Brake
Funcuonal Test. If the brake booster
is damagsd or inoperative replace it
with 2 new booster. The brake boost-
er is serviced only as an assemdly.

HYDRAULIC LINES -

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

and at the rear axle housing brake
tube connection.

Always bleed the applicable pri-
mary or secundary prake system aiter
primary of secondary brake system
hose oc line replacement. Centralize
the pressure differential valve after
bleeding the system.

-the flexible hoses at the front wheels

BRAKE TUBING

Il a section of the brake tubing be-
comes damaged. the enure section
should be replaczd with tubing of the
same lype. size. shape and length.
Copper tubing should nof be used in a
hydrautic system. When bending
prake tubing to fit underbody or rear
axle contours. be carcful not to kink
or crack the tube. .

All brake wbing should be double
flared property 1o ptovide good leak-
proof conncctions. Clean the brake
tubing by tlushing with clean brake
fluid before installation. '

When connecting a tube lo 2 hase,
tube connector, ar brake cylinder,
ughten the tube fitung nut to speci-
fied torque with Milbar Tool 1112-
|44 or equivalent

BRAKE HOSE

A Mexible braks hose should be re-

placsd il it shows signs of sofltening. -

cracking, or other damage.
When installing a néw {ront brake
hose, position the hose to avoid con-

tact with other caassis parts. Placs 2 -

new copper gaskzst over the hose fit-
ling and thread the hose assembly

into the front wheel cylinder. Engage™ ..

the opposite end of the hosz to the
bracket on the frame. Install the hor-

seshoe-type. retaining clip, and con~

nect the tube to the
wbe fitting nut. =~ -7

A rear brake huse should be in-
stalled so that it does not touch the
muffler outlet pipe or shock absorber.
Thread the hose inta the rear brake
wwbe connccter. Engage the front end
of the hose ta the bracket on the
frame. lInstall the horseshoc-type re-
taining clip, and connect the tube to
the hose with the tube fitting nut.

hase with the

—~

085233

5RODUCED BY FORD

-



6.

1.

- 12-0%29

e

e e et e

— - ———— =

General Hyarculic Brake Service
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Clean all parts in clean isopropyl

slcohol, and inspect the parts for
chipping, excassive waal Of darnags.
When using & master cylisder repgr
kit, install all the parts sapplied

Be sure that all recesses. openings and
internal passages are apen and clean.
Place all parts on a clean pag or
papT-

Inspect the master cylioder bore for
signs of etching, pitung, scoring of
rust. If necessary to booc the master
cylinder bore to repair damage, do
not excced allowable bone

specificanons.

Assembly

Dip all parts except the raster
cylinder body in clean brake fluid
(ESA-M6C25-A) Ford Part No.
CHAZ-19542-A oc DOT-] equivalent.
Carefully insert the complete
secondary piston and requrm spoing
assembly in the master cylinder bore

(Fig. 23).

‘3.

4.

- 5.

6.

1.

8.

Iastall the primary piston assembly in
the master cylinder bare.
Depress the primary piston and
install the snap nng in the cylinder
bore greove. . .
Install the push rod, boot and retainer
on the push rod, if so cquipped. Install
the push rod assembly into the
primary piston. Make sure the
retaiper Is properly seated and
holding the push rod securely.
Position the inoer end of the push rod
boot (if so equipped) in the master
cylinder body retaining groove.
Install the sccondary piston stop bolt,
if used, with an O-nng if screw 1s on
bottom outside of master cylinder
_casting.
Install the bleed screw (if so
equipped). Install the gasket
(diaphragm) in the master cylinder
filler zover, Position the gasket as
shown tn Fig. 23. Make sure the
gusket is securely seated.

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

Snam Ring Pliws

IHAP RING

Wige

FIG. 24 Removing Snap Ring—
Typical
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DISC BRAKES

Remove the wheel and tire from the
hub and rotor.

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

*+*1/% inch of the shoe, replace all (4)

shoe and lining assemblies (complete
axle sct) on front or rear wheels as

appropriate.

. Visually check the caliper. If the

caliper housing is leaking, it should be
replaced. If 2 scal is leaking, the
caliper must be disassembled and new
scals installed. If a piston is serzed in
tbe bare, 2 new caliper housing 13

Refer to Part 12-20 for disc orake

DISC BRAKE SERVICE )
:-§-3-- - PRECAUTIONS' - T : -
Gresse or any other forcign materiel -

must be kept off the linings surfaces

- of the rotor, and external surfaces of

the hub during servics operations. In
bandling the rotor and caliper
assemblies, avoid deformation of the
brake rotor and nicking or scruching
of brake linings-

If a caliper piston is removed for any

reason, the piston seal must be

. During removal and installation of &

wheel u_s:mbly. excrcise care not 1o
mtecfere with and damage the caliper
splash shield or the bleeder screw
fitding.

CLEANING AND INSPECTION

4.

S.

6.

1.

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

Be sure the vehicle is centercd on the
haist before servicing any front end
compogents, to avoid bending or
damaging the rotor splash shicld on
full right or left whee! tums.

Riding of the brake pedal (common
on left-foot applications) must be
avoided during vehicle operation.
The wheel and tire must be removed
separately from the brake rotor,
unlike drum brakes where the wheel,

,tir:mddrummber:movedua

8.

. Fotoc resur{acing procedBIta. . son 45 £ 2O groasesonk

unit.

Do not attempt to clean or restore oil
od brake linings. When
contuminated linings are found, brake
finings must be replaccd in complete
axle sets. .

805234

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

4 Check the condition of brake shoes,

retracting springs, hold-down
springs, and drum for signs of
overheating. If the shoes havea slight
blue coloring, indicating gverheating,
the retracting and hold-down springs
should be replaced. Overhested
springs lose their puil and could cause
the new lining to wear prematurely,
if not repiaced. If the brake drums are
heat spot.ed, indiczting an ~yechested
condition, they should be replaced.
5. Inspect all other brake parts and
replace any that are worn of

damaged-

Y P

DRUM BRAKES. ... -~ "”_;’.4.';_‘“.‘;_.,__6;.:__1135 ect the brake drum and, if
Pl AR IEL S e cessiry, fefinish. The maximum
1. Remove the wheel from the drum. inside braking surface diameter is
and remove the drm as outlined 10 shown oa exch brake drum (Fig. 23)
Part 1202 If the maxtmum inside braking
2. Use an industrial type vacuum surfacs diamcter shown on the drum
cleaner to remove all dust from is exceeded either by wear or
the backing plates and interior of refinishing, the drum must be
the brake drums. teplaced. Refer to Part 12-02_for

3. Inspect the brake shocs for cxcessive )

liming wear-or shoe damage. [ the
lining & worn within 1/32 inch of the
rivet heads or i the shoes are
damaged, they must be replaced.
Replace any lining th«t hag been
contaminated with oil, greaze of
brake fluid. Replace lining in axle

refinishing.

BRAKE BOQSTER

_ Chesk the booster operation as noted
under Power Brake Functional Test. If
the braks booster 1s damaged or
moperative, replace it with 2 new booster.

ERODUCED BY FORD
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General Hydraulic Brake Service

- 8. Remove the line and inspect the flare.

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

for cracks or poor flare form. If the
flare s not correct, cut it off and
repeat the process. o

The finished flare must be square
with the line, free of cracks and have
a smooth mating surface to ensure 2
leakproof connection.

Fiaring B Line {Flaring-Bar Typs)
Refer to Figs. 15 and 17. ;

1. Cut off and straighten the required
length of line. (A line cutting tool will
simplify making 2 clean and square
cut).

2. Square off the ends of the line with a

file, and chamfer the end _of the line
to be flared

3. Insertthe line througﬁ its appropriate

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

fat as the thickness of the adaptor® °

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

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

s. Form the single flare by !ightcnini
the yoke screw securely.

6. Release the sercw and remove the
adaptor.

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

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

9. Repeat Steps 3 thraugh 6 at the
" oppesite whezl cylinder.

Type) T
BRAKE HOSE

Replace a flexible brake hose if » ’
shows signs of softening, cracking u~
other damage. .

When installing a new brake hose,

position the hose to avoid contact amy =+ 7

other vehicle parts.

REMOVAL AND INSTALLATION _ ..

BRAKE DRUM . ]
All Vahicles thru 9000 Series
Use the following service procedurss

. for both bydraalic and air brakes. Sincs -

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

.. Bronen rear drums, and the P-500 (frant . 2.

and rear) procedircs apply to hydraulic
brakes only; they arc covered in Part 12-

I\

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

2. Oun vehicles with 9,000 b front axles

< .nd hydraulic-brakex, remove the . .

locknut, locking ring, dimpled washer
and adjusting nut. On all other axles,
remove the cotter pin, adjusting nut
and {lat washer from the spindle

3. Remove the outcr bearing cone and
roiler assembly. Pull the bub and
drum assembly off the whedl spindle.

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

5. Remove the brake drum retainers and

attaching boits, ‘sérews or bolts and <

nuts. :

- 6. Remove the brake drum from.the . ...

A R AR B e s N e

Bub. :

7. ‘Check the drum for damage or wear,
and repair or replace if necsssary. if
2 new drum will be installed, be sure
1o remove the protective coating with’
degreaser. '
Iostall new grease retziner seals
whenever a wheel and hub is removed.

§. Place the brake drum to the bub and
install the retainers and retaining

- -bolts, scrswz, or helts and nos
9. Install the hub and drum on the wheel
spindic. Keep the hub centered vn the
spindle to prevent damsge to the
. gresse retainer or the spindle thresds.

10. On vehicles with 9,000 1b front axles
and hydraulic brakes install the outer

bearing cone and roller asscmi:ly. and -

the bearing adjusting aut. On 4l
other azles, install the outer banng .
cone and roller and flat washer on the
spindle. Install the adjusting put.

Then install the clamps (if applicable) -
and the wheel stud auts.”... 20

1. Tistall the wheel and tirs on the hutl

ey
ERNANY

12. While rotating the wheel, tighted the -

adjusting nut to specification. Adjust
wheel bearings as described in Group
ML .

13.0n vehicles with 9000 1b front axk
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 nut and tighten to specification.
_ Bend the locking ring over a flatolthe
lock nut

14, Install the gasket (if cquipped) and
the grease cap, and tighten the wh
stud nuts to specification. fnstall ¢
hub cap (if equipped), and adjust the
brakes 2s described in this Part

OVERHAUL

An industrial type vacuum cleaner in
place of compressed ar, is recommended
to remove any dust and dirt present on
brake linings, pads, rotors and drums o<t
when performing whesl brake repairs.
Also, any machining donc on brake
linings or pads should be done using
properly exhaust ventilated equipment.

i e g r———— ——t . — =

BRAKE DRUM REFINISHING
E-100—E-350, F~100~—F-350, U-1 00
Minor scores on a brake drum can be
removed with fine emery cloth, provided
the emery is thoroughly cleaned off the
drum after the operation.
A badly scored, rough, or out-of-

round drum should be ground or turned _ _

on a drum lathe. Do not remave any
more matenal from the drum (has "
necessary ta provide 2 smooth surfacs [of
the brake shoe contact. Brake drus
maximum braking surface disme!e? »
shown on zach brake drum (Fig: |

Brake drums which cacesd the maximum?
braking surface diameter show?d on the

885235 -~ .
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installed. |f a piston is seized in the bors, o ne¥ not replaced. If the brake drums are heay

S e e ..caliper -housing is required. -- ) ypotted, indicaling an overhected conditian; . £
C T . they should be replaced. a T Lt
Refer to Par! 12-20 for dlsc braka rotor | brat =
resurfacing procadure. o 5. Inspect oll other brake parts and replace any that .
‘ . gre worn of damaged: L. L

DISC BRAKE SERVICE PRECAUTIONS 6. Inspect the broke d:‘Jm ond, if necessary, refinish
. . . Th i inside braki i ; T
. 1. Grease or any other foreign material must be kep! i :hziﬁn;:me;nc;l ber:ﬂ:: é?g;u(r;?g:ozé;;;?f.:;, ¢
o . off(!hc hanrsgs surfcczs 9( the rotor, and e.xternfl : maximum inside broking surface diamoter shawn o: - T

;"” Z“:F‘ °h the hub ‘d’”"gl_ service opel{atlons- n the drum is exceeded either by wear ar refinishing ‘

dc? ing the rotor and caliper gssemb ngs,_cVOn the drum must be rcploc:d. Refer to Part 12-02 h;

eformation of the brake rator and nicking or refinishin

scratching of brake llaings - "+ = - Ca L
oo 9.° If @ caliper piston is removed for ony reason the BRAKE BOOSTER . ..- ) .‘ %
et e e o puston seal must be rep{?ced...._ R : Check the boaster operation as noted under Power ) _%
3. During removal and installation of U.Wh“l Broke Functional Test. 1§ the brake booster is damaged

assembly, exercise €are not 1o interfere with ond or inoperative, replace it with o new boaster. The

S .ggn}gg?,th.c‘la}ngzf__fplash 'shle'ld‘or the Fﬂeedef brake boosier is serviced only as an assembly,
. screw fithings C ’ A including the check valve. . S - _%

4. Front wheel bearing end play is critical and must BRAKE TUBING

be within specifications.

5. Be sure the vehicle is centered on the haist before = |f @ section of the troke tubing becomes domaged, ..~ 5
\ servicing any fron? end components, 10 aveid the entire section should be replaced with tubing of the -
bending or domaging the rotar splash shield on full same type, size, shape ond length. Copper tubing
right or left wheel turns- should not be used in o hydraulic sysfem.' When*

bending brake tubing to fit underbady or rear axle ...

6. Riding of the brake pedal [comman on left-foat contfours, be coreful not to kink or crack the tube.

app\icotions) must be avc.:ide.d during vehicle

operation. ' * HYDRAULIC LINES
7. The wheel ond tire must be removed separately
fiom the brake totor, unlike drum brakes where the * Double wall steel tubing is used throughout the brake - "%
wheel, tire ond drum con be removed as o unit. system with the exception of the flexible hoses at the
g. Do not attempt 10 clean .or réstore- oil of grecse,-.;',’-, .. ;front ‘wl?_e'g\.s:'ggg.q_f_‘tbe._{‘e_g_r; uxle }'\og_sing E"'f‘_k.e, tube . .
soanked brake linings. When contaminated linings connection. ~ e
, are found, brake linings must be reploced in Always bleed the upplicab!e,primcry ot
.. complete axle sats. e " secondary brake system after primary of
9. On Fairmant/Zephy? onty, always replace rubber ‘secondary brake system hose or ling replacamant. <
caliper.insulators and plastic sleeves when Centralize the pressure ditferential valve ofter bleeding
replacing linings. Do not lubricate the slide pins. the system. -
DRUM BRAKES All brake tubing should be double flared properly 1o

provide good leakproof connections. Clean the brake

1. Remove the wheel from the drum, and remove the tubing by flushing with clean brake fluid before

drum as outlined in Part 12-02.

. . installation.

S .- 2, Usean industrial vacuum cleaner to remove all dust .

from the bucking plates and interior of the brake When connecting & fube to a hose, tube connector,
drums. C s or brake czhnder, tighten the tube fitting nut 10

specified lorque With Milbzs Tool 1112-144.07

3. lInspect the brake shoes for excassive lining wear .
equivalent.

or shoe domage. 1 the fining is wom within 1/32
inch of the rive! heods or if the shoes are domaged, .
they must be reploced. Replace any lining that has BRAKE HOSE

been contaminated with cil, grease of broke fluid. .
Replace lining in axle sets. Prior to replocament of A flexible brake hose should be replaced if it shows

lining, the drum diameter should be checked to signs of softening, cracking, of other damage.

3 determine that the broke drum broking surface When instolling @ new front broke hose, position the
i diameter is within specification. it the braking hase to avoid contact with other chassis parts. On @
b surface diameter exceeds specification, the drum vehicles except Fairmont/Zephyr, place @ new coppet
3. must be ’ePl“"L gaske! over the hose fitting and thread the hose
| 84 4. Check the condition of brake shoes, retracting assembly into the front wheel cylinder of calipet
‘7 springs, hold-down springs, and drum for signs of Fairmont/ Zephyr tront hose does not require a coppef
3 overheating. \f the shoes have a slight blue gasket ond i3 reusable. Engage the opposite end ot the
-_fi coloring, indicating overheating, the retrocting ond hose to the bracket on the frame. The white stripe of
iy hold-down springs shauld be replaced. thehoseshouldshownoevidcnceafrw'tsﬁng.lnsfcxllt e
Overheated springs lose their pull and covuld horseshoe-type retaining clip, and connect tha tube 10

i causs the new lining to wear pnmuturuly, if the hose with the tube fitting nut.

.
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OVERHAUL ' L fluid or oil contamination that is cousing a brake + -
. - pull, replace all four shoe and lining assemblies, "
3. To check rotor runout, first eliminate the whea!
bearing end ploy by tightening the adjusting nut
Then check to be sure the rotor can still be romqe&

Removal of dus? and dirt from broke assemblies
should be done by using the Rotundo brake vacuum
{model 14-0009) or Rotunda brake parts washer (model

4£50016) or an equivalent. Brake assembly dust cnd dirt 4. Clamp a dicl indicator to the spindle so the styha

should not be emoved by either blowing off with an contacts the roter appraximately one inch from th

gir gun or vacuuming with @ standard industrigl vocuum outer edge. Rotate the rotor and take an indicm;

cleaner because @ health hazard from breathing in reading. It the reading exceeds .254mm {0.010

asbestos dust may develop. Also, any machining done inch) total lateral runout within @ six inch radius on

on brake linings of pads should be done using properly the indicator, reploce ar re-surtcce the disc brake

exhoust ventilated equipment. Alsoc, any machining rotor. The following requirements must be met

done on brake linings ar pads <hould be done using whan re-surfacing disc brake rofors.

properly exhaust ventilated equipment. Use o disc brake iathe to re-finish the disc braka .
rotors. (Follow the manufacturers instructions.) .

BRAKE DRUM REFINISHING o re than 508mm (0,020 inch) of materid

may be machined equally off each surface (A ond

Minor scores on @ broke drum can be removed with .
g, Fig. 14l 1f rotor thickness folls below the

fine emery cloth, provided the emery is tharoughly

' . cleaned off the drum after the operation. minimum shown on each rator, it must be replaced.
A badly scored, rough, of out-of-round drum should 31 75mem (1 25 INCH) j ‘——
be ground or turned ona drum lathe. {Refer to the lothe +0.00 ~0.508mm 10 020 INCHI 24 89 (G 98 INCH
) manufacturers mstrucnons.) Da not remove any more 0 00
, ! . A N MINIMUM OVERALL 0.508mm (B.070 INC-
o material from the drum than is necessary 10 provide a THICKNESS

smooth surface for the brake shoe contact. Brake drum 25 97mm 11180 INCHI

maximum braking surfoce diometer is shown an each
brake drum {Fig. 13). Brake drums which exceed the
maximum braking surface diometer shown on the brake

drum, either through wear of refinishing, must be
. replaced. The moximum broking surface diometer
RO speciﬁccﬁon, which is shown on eoch brake drum (Fig-
13), allows for a 1.52mm {0.060 inch] machining cut

28 ddemm—ed]
11.170 INCRE
Z

%
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over the original nominal drum diameter plus .762mm T7750 14 X 41 AND F 250
st {0.030 inch) cddiﬁioncl wear before reaching the drum- ABOVE 5800 GVW [4 X 2} E:T50-3%0 W

30.22mem (1,190 INCH £.100 460014700 G\}Yﬂ

0.00
. 0.50Bmm 10,020 INCHI __1 l r_ WITH POWER BRAXES

‘ discord diameter. °

BRAKE DAUM — TYPICAL MINIMUM OVERALL
[ . THICKNESS
18.44mm 11,120 INCHI

{1
MMM

£.100150 T0 s 21 K150 (4 = 4} £.100-150
ANO BROWCS, F-250 14 1 21, F.250 §%00 cvwn
[EXCEPT F-100 460074700 GVWA v TH POWER BRAKES! Hzoss-1G

r

MA XIMUM DVAME TER

e F1G. 14 Disc Brake Rotor Service Limits
FiG. 13 g::;ir?;n::rfour:emf)m;:lx:TALr:(‘i‘::g The finished broking surfaces of the rotar must
Location—E-100 €150, Bronco and F- be flat ond parallel within 0.025mm (0.001-’mch);
100—F ! ! lateral runout must no! axceed 0.076mm {0.003
inch) total indicator reading, and the surface fini
of the broking surfaces must be 16 to 80 micd
FRONT DIsC BRAKES inches.
1. Remove the shoe and linings a3 described in Port When the runout chack is finished, odjust the
. 12-24 Disc Brakas—Light and Heavy Duty— bearings as described in Part 11-10, Wheel
: Shiding Caliper. Hubs and Bearings—Front (excep! Front
2. Measure the thickness of the brake lining. if the Wheel Drive) to pravent bearing failure:
lining thickness ot ony point on the assembly is less 5. Check the rator for scoring. Remove minor sqof"
than .794mm {1/32 inch) above the backing plate with a fine emery cloth. If the rotor is excessivelY
* or rivets, or if the lining shows evidence of brake scored, re-finish or replace the rotor i} necessarf

PRODUCED BY FORD
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./ 12t ‘”m 1201 GENERAL HYDRAULIC BRAKE SERVICE 12-01-27
4 Basure vehicle is centered on haist befqre ser- A pheck condition of brake shoes, retracting spr-
wecing any front end components, to avoid ben- ing, holddown springs, and drum tor signs ot
ding Of damaging rotor splash shield on tull overheating. if shoes have a slight blue calor-
right of jeft wheel turns. ing, |ndic§t1ng overheating, retracting and hold-
be down springs sljould be replaced. Overheated
ot qiging of prake pedal {common an left-front ap- springs lose their pull and could cause new hin-
8 ) . : hn
\ar. pucanpns) must be avoided during vehicle ing to wear prematurely, it not replaced. |t
Set oparation- brake drums are neat spotted, indicating an
lot . overheated condition, they should be replaced.
7 The wheel ang tiré must be removed separately
yrom the brake rotor, uniike drum prakes where 5. Refer to part 11-15, for hub nut tightening pro-
mn, the wheet, tire and drum can be removed as a cedure.
1o - unit.
"
1b- g Donot attempt to clean or restore oil or grease- ke B
Loaked brake linings. Wwhen contaminated lin- Brake Booster
- ngs are‘f?un‘d.ibrai:e hnéntghs mutst ge rsplaced Check booster operation as noted under Power
, e xle sets an e rotor bra .
f,: : zgggénveipe%aclean. ing Ut Brake Functional Test. if brake booster is damaged
er | or inoperative, replace it with a new booster. The
: ¢ Do not lubricate caliper slide pins. 2'{3;?”2"{%2‘2;‘:(:53\,2;5:‘1 only as an assembly, In-
e 1 10 Caliperé must be installed with pleed screws in Brake T bi
Mo 0 o e AR ypward position for proper bleeding of 3!f rake Tubing - oo st
@ 1T prake system. - L VR S )
):_.. e ) tram Bf l . 1t a section of brake tubing pbecomes damaged,
d . Drum Brakes ) the entire section should pe replaced with tubing of
n [ S o . e 5. ..ourczs - the same type, size, shape and length. Coppef tub-
> ~:"" e ¥ Re‘mg;le wheel, tire and drum ;sssmbly from, g\egng?::l%::ﬁzebetﬁgiendglntg htyndrggg;: sz::]t:gtrV:hgg
T ndie. ’ ) WS . ! .
I . SPI S . L caretul not to kink or crack tube. oo L
. ‘ 2. Use an industrial vacuum cleaner to remove all Hydraull Li ! P L
PR dust from backing plates and interior of the ydraulic Lines ST
brake d . L
A grums ’ . Doubie wall steel tubing is ysed throughout the
i i flexible
N ~ WARNING: Never inhale dust trom brake linings. brake system with the exception of the
"1 Kabestos dust when inhaled can be injurious to .~ hoses at the front and rear wheels. :
N health. Do not blow out dust with an air line. A : ;
.. R - Always bleed 2 licable prim o} condal
4 _¥scuum cleaner equipped tor this purpase, brush of brake ‘s{ystem aftgf primarvp or asr;/colr'de:ryort‘)rag
. 4 . f:ﬂﬁy'é‘:sutlihboeu&al;aefu!:;jn:lasiz:J?nrzn;c;:eie:’ngadu?g; system nose or line reélacement. Centralize
oL ) disposal. 9 pressure ditferential valve after bleeding system.

ootk hose for s I wes 10" wbing Srou 8 PO s
or shoe damage. it li ing i : ax _Gannections. 2
age: It lining 18 damaged of worH nraka tubing py flushing with clean prake fluid

within 1/32 inch of the rivet heads on riveted lin- el ' ctallat
1 . ilrl\q‘s or within 0.060 inch of the shoe on bonded efore installation- .
4 nin ini )
. that ?‘1.51222?;:;;:;!’:;?3& 34?31‘30? a?gat;:mogr When connecting a tube to a hose, tube connec-
beake flui L QrEcS ™ tor, or brake cylinder, tighten the tube fitting nut to
ake fluid. Replace lining in axle sets. Prior to specified torque with the D81L-600-A inch-pound
replacement ot lining, drum diameter shoul!d be P P
torque wrench.

checked to determine that brake drum braking
surface diameter is within specifications. It
braking surface diameter exceeds specifica-
tion, drum must be replaced. ' ' ' R

0085238
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Cweei.sgige. Failure

8rake Drum

12-10-6

y2-10-4

OVAL AND INSTALLATION

gEM
hicles equipped with either

e {ellowing apply to ve
oo O hydrcuﬁc brakes.
wuNlNG: Never inhale dust from broke linings.
dust when inhaled can be injurious 1o
t blow out dust with an agir lina. A
m clecner equipped for this purpose, brush
- e should be carefully used to remove any
ooil. ADY dust should be contained in a sealed bag
bt disposal

(25T SPOKE WHEELS

Pose- 1|

Raise the yehicle until the tire clears the floor and

,nstall safety stands. Remove the tire and rim

assembly BY removing the clamps and nut.

emove the cast spoke wheel and drum assembly

from the front or rear axle.

y Remove the drum from the cast spoke wheel by
removing the nuts, bolts and washers.

« Check the drum for damage or wear and repair of
replace if necessary. \f o new drum will be installed,
remove the protective coating with a degreaser.
NOTE: Reploce the drum with the some type and

to do so will affect vehicle

performance. Replace cast drums with cast drums.
Replace centrifuse drums only with centrifuse

]

o b-gllnti'cn . o B . .
: 1+ Auseroble the drum to the cast spoke spider. Tighten
" the nuts fo 299.352 N-m {220-260 ft-lbs).

* [ S S
S 1y d .

INBOARD

b e &

2.  Assemble the cast spoke spider ond drum assembly

to the front or rear axle. Adjust the whecl bearings
ond the axle shaft installation, it necassary, per the
appropriate Section in Group 11

3. Install the tire and wheel gssemdly on the cast

spoke wheal. Refer ta Section 11-G1, Wheels, Rims
and Tires for the precedure.

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

DIsC WHEELS—OUTBOARD MOUNTED
DRUMS

Ramoval

1. Raise the vehicle until the tire clears the floor and
install safery stands. Remove the nuts retaining the
tire and wheel assembly 10 the hub (Fig. &)

2. Remove the drum from the hub.

Check the drum for damage or wear and repair or
sary. If @ new drum is installed, be

replace o3 neces
rotective coating with

sure fo remove the p
degreaser. .

NOTE; Replace drums with drums of the same fype.. .
Failure to do so will affect vehicle track and '

" performance. Replace cost drums only with cast
drums. Reploce centrifuse drums only with

~.i /centrifuse drums.’ N R S
_Check wheel grease seals for leakage. If the hub
¢ removed from the axle, install new wheel grease

seals. :

. 3

R nant vy —
———ia s .
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General Hydroulic Brake Service

12-01-19

3 1 lnsert the line through ifs appropriate ribbed hole 8. Release the screw bar, and flared line. Inspect the '
1 \q the bar assembly until the end of the line sticks flore for cracks or poof flare form, and repeat the
i out about @3 tar as the thickness of the adapter process if the flare is not correct.
it bar, d i
sbave tih:::cr, or even ¥ith the bar epending on 9. Repeat Steps 3 through & ot the oppasite wheel
the 100 . . ) cylinder.
L Fit the adapter onto the line and slide t.he bar into
the yoke. Lock the ber in position with the line
! peneath the yoke screw. BRAKE HOSE
{ y  form the single flare by tightening the yoke screw
i securely. Replace a flexible brake hose if it shows signs of
i N Release the screw and remove the adaptor. softening, cracking of other damage.
form the double flare by tighening the yoke screw When installing a new brake hase, position the hose
sgain, with second adaptor fitted, depending on to gvoid contact with other vehicle ports.
the tool used.
OVERHAUL
W ARNING: Never inhale dust from brake
linings. Asbestos dust when inhaled can be AAKE DRUM - TYPICAL
wjurious to heolth. Do not blow out dust with an
gir line. A vacuum cleaner equipped for this
purpose, brush or rag should be carefully used to
‘o * . remove any dust. Any dust should be contained . .
-1 a sealed bag for dispasal. : : = -
. Removal of dust and dirt from broke assemblies '
ST N id be done by using the Rotunda broke vacuum N )

.'..:.4‘. M

¥ tmodel 34-0009) of
R RN .--450Q16) or an equiva
LER S dould not be r
O S T gun of vacuumin
Y. " cleaner because
: asbestos dust may
on brake linings or pe

. Minor scores on @ brake drum con be remaved with
fine emery cloth, provided the emery is thoroughly
_cleaned off the drum after the operation.

~ Abadly scored, r

be ground or turned
- manufocturers ins

material from the dru

snaoth surfoce for the
- warximum braking surt
. broke drum (Fig. 13). Brake drums which exceed the
= maximum braking surface
drum, either through
teplaced. The maximum braking surface diameter
specification, which is shown on each brake drum (Fig.
13, cllows for o 1.52mm {0.060 inch) machining cut
over the ariginal nom
10.030 inch) additional wear
_Gicord diameter.

* FRONT DISC BRAKES

. Remove the thoe ond linings as described in-Section
. 12-24 Disc Brakes—Light and Heavy Duty—

Stiding Caliper.

Rotunda brake parts
lent. Brake assembly dust and dirt
d by either
g witha standard industrial vacuum
“health hazard from breathing in
develop. Also, any machining done
ds should be done using properly
exhaust ventilated equipment. Also, any machining
done on brake linin
properly exhaust ventilated equipment.

' B!lA'KE.DRUM REF

emove

gs or pads should

ough, of out-of-rouna drum should
on a drum

tructions.) Do not remove any more 3.
m than is necessary 10 provide a
broke shoe contact. Brake drum

ace diameter is shown on each 4.

inal drum

washer (model

blowing off with an

be done using

INISHING R

lathe. (Refer to the lathe

contacts the

diameter shown on the brake outer edge.

wear ar refinishing, must be

the indicato

digmeter plus .762mm
before reaching the drum-

Use o disc broke lathe
rotors. (Follow the manufacturers instructions.}

may be
B, Fig.

fluid or oil c

To check rotor runout,
bearing end play by tightening
Then check to be sure the rotar can

reading. If ¢
inch) total lateral runout within a six inch radius on
r, replace or re-surface the disc brake
rotar. The following requirements must be met

whan re-surfacing disc brake rotors.

MAXIMUM DIAMETI R . .
o : HI59-18 -

FIG. 13 Rear Brake Drum Maximum Inside
Braking Surfacs Diameter Marking
Location—

., . 100—F350 . . L. e

E-100—E-350, Bronco, and F-

"Measure the thickness of the brake lining. If the
lining thickness ot any
thon .794mm
or rivets, or if the lining shows avidence of brake
ontamination that is cousing a broke
pull, replace alt four shoe and lining assemblies.

point on the assembly is less

(1/32 inch) cbove the backing plate

first e“;\"\i;\cteiﬂ“\‘e wheel
the adjusting nut.
still be rotated.

Clamp a didl indicator to the spindle 30 the stylus
rotor approximately one inch from the
Rotate the rator and take an indicator

he recding exceeds .254mm {0.010

1o re-finish the disc braoke

No more than .50Bmm {0.020 inch} of material
achined squally off each surface (A and
14). it rotor thicknass falls

minimum shawn on each rotar, it must be replaced.

p052408
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GENERAL HYDRAULIC BRAKE SERVICE 12.01-25

AADIUS
1.4 MM 3 .25
FLAT WASHER Ul NUT rosw = an
1NB012338-521 NBG1714 5300
TIGHTEN NUT TO 243- - k-
(1!3-200NLUB-FT) AF:FJE:L:J:IS SEATED ApPROX
USING SPECIAL HUB INSTALLER TOOL
T81P.1104-A 00 NOT USE IMPACT
WRENCH FOR AEMOVAL DR INSTAL-
LATION OF HUB NUT AFTER NUT IS
TORQUED DEFORM NUT COLLAR INTO
VIEW X SLOT OF DAIVESHAFT USING TOOL AS IN-
DICATED N THiS FIGURE THE NUT MUST
NOT SPUT OR CRACK WHEN STAKED, IF
NUT 1S SPUT OR CRACKED AFTER STAK-
ING, T MUST BE REMOVED ANQ [T
¢ REPLACED WITH NEW, UNUSED NUT APPROX
THE STAKING TOOL CAN
BE FABRICATED FROM AN
EXISTED HAROENED
VIEW X CHISEL. THE CORRECT
RADIUS ON THE CHISEL TP
WiLL PREVENT IMPROPER '
NOTE" STAKING 00 NOT AT-
REMOVING DR MOVING A TEMPFT TO STAKE WITH A
HUB NUT AFTER §TAKING SHARP EDGED TOOL.
REQUIRES THE NUT BE
¥ NEMCED WITH A NEW FABRICATE TQOL
NUT v - Te . e AS ABOVE
2 ?" B A - L e et _ c e .':: e e o ... o ‘.'."‘ . .. ';31!14
~tefi ) G AT Hub Nut nstallation e T e .
' : . - . .. IRt " : B = :
Refer 10 gaction 11-12, front Hubs for nut Drum Brakes
o tightening procedure. o
-0 R e 1. Remove wheel and tire ‘assembly and drum
5. Be sure vehicle is centered on hoist before assembly from spindle. ) S
servicing any tront end components, to avoid e : . L e
bending or damaging rotor splash shield on full 2 Remove drum assembly from spindle. Use an
right or left wheel turns. o ) industrial vacuum cleaner to remove all dust
R ST oo T " trom backing plates and interior of the brake
B+ -6 Riding ‘of prake pedal (common on jeft-front . drums. : L et e et
) app!i:atiens) must be avoided. ) :
| ' ’ . WARNING: Dust and dirt conditions present on
-7.The wheel and tire must be removed separa(ely wheel brake asaemblies and rotars and drums, may
trom the prake rotor. unlike drum prakes where contain asbestos fipars that can representa poten-
the wheel, tire and drum can be removed as 3 tial health tazard when made airborne by cleaning
- . unit, . e . with compressed air.
3 8. Do not attenpt to clean or restore oil or grease- All wheel brake assemblies should theretore® be
soaked brake linings. When contaminated lin- cleaned only with a vacuum cleaner suitable for
Ings are tound, brake linings must be replaced use with asbestes fibers. ~his type of vacuum
in complete axie sets and the rotof praking suf- cleanar is available through the Rotunda Dealer
taces wiped clean. Equipment Catalog. Dust and dirt from the vacuum
- . cleaner should be dispased of in a manner that
9. Do not jubricate calipef slide pins. - - prevents dust exposure.
.10, Calipers must be installed with bleed screws in Any service done on brake linings, pads. rotors
an upward positien for proper bleeding of air  and drums3, should be don8 using property axhaust
from brake system. - yentilated equipment. e B T
S E PR B i AU S o ...'.‘ - R RPN e
L e T e 85241
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C-2lcichip Frosidents

Mrr-oure_to fchestos Dust

fo2r2 WMot 5, rads and cluteh assamblics are #il2 of ashestos, which has long

Eov sy aiead as oa naterigl rreducing a b-zavd (o tha Lealth of tlicce vho 1n-

Johrags ot in excessiva enunts over a Teeq prefod of tiza, Uuring tha last

Vor sy, dnover, atteatton has Gooa farncm: o thr dovelopiaat of cancer of

U2 Ta e and othar bedy avcas folleiing cuywture to aslesteos dust.

fa aleve eenrcning the patential hcalth Eararid for persens exposed to acbastos

oy Uy sarvicdng of ot venfeda tecla v 1 eloteh 2osenblics vas {ssuci by
. {7 LGt Iestftuta for Ooeupatian=1 Soitiy Mol Healih en Aujuct 89, 1675,

Preldii L icy cases of rave rooelh=Tio) (= 1= {; Fo1.Lns vho veie expluyed

EXHIBIT
25,

fo g s e hoing il e cervicing, Ve vate ivio oF cavcr in the mz.laag

f.

i

Lo

conn 800 deg e stesaeh ceutiz 1 An 10,6 0 0 (s i Gio geneval populaca.

ooty F 632 aelicstas wailors Soond (h-t 32 (1 out of 20) kad dizd oFf
oL, T el cinear, Achactss aleo crucrs Trig can-s and an ashestos warker
3 s s S0 thaes rore Vikely to gLl Tuiy conney,

2 Tull cxtent of achastes-rclated discaze in fiela servicing perconnal is not
<G LITzuel this giccup has nevesr bzfara 1ern cviirmatically studiecd., Excesslve

=Loecacainiictions mracerad &t opzretdiens, ol o5 bl -cut tf sute=cbile diua

ccie D Hes, grinding of uscd truck Male linlings, Lzvelling of n:u trisk
Viadrr s, cad arcing of rcw asto Liaka Holegs, tegathar ulth mazothalial
.36 [2rsens so cxployed, affirms tho nceessity for eficctively canlirolling

,
M » . - - .
L2 capcsure.

[t E?::cnt v:2 do not have cenplete fnformaticn on haw much exposure, if any, con
Iy tilcvated; and so 1t 4s inportant to clininatle cxpaosures vhicneover posaible and . -

€

1.

h&f)\_?/\)’_yfl ’
M-22 32

wlafze thazeuhich canngt be climinatéd._'ﬁéchuméﬁﬁcd practices are 1fstcd Lalcy,

'oav Recpirator:

During Lralke scrvicing, an afr purifyina recpirator, efthor sinale use or with
replencahite particulate filters(s), as appr vzt Ly the Natforal Institute for
Cocepatfonzl Safety and tzalth £10SH shenld To viln during all proced s
ctovlies with the veooval of tha whroals il licludlng reass: bly. Uaefcy man-
el ¢luteh cervieting, such a rospliator chonld Lo von duy Tng roacval ad
cleznliy ef tha cluteh, prescure plete aed Pensdag acsesbly and duclug in-
stallation of the ncu cluteh asscibly. 1his should also {nclude auy arcing or

riveting operations.
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INDUSTRIAL HYGIENE AUDIT OF OHIO TRUCK PLANT
6 -8 June 1983

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

Elements of the audit included appraisal of general plant and process ventilation,
chemical handling practices, air quality, hearing conservation, respiratory
protection, corrosive chemical vision conservation practices, i1lumination, skin
protection practices, sanitation, and heat stress protection.

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

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

Ventilation )X\
Whereas overall plant ventilation is excellent, a slight negative pressure [~
condition exists. While insignificant during warm months when large doors are

open, this could be a problem during winter leading to breathing zone air quality
problems. FPlant engineering should assure provision of sufficient makeup air to
balance all supply and exhaust systems to within ten percent of each other.

Sodium hydroxide mist was extremely irritating to eyes and respiratory tract on
the catwalk in the Caustic Building. The two side draft local exhaust systems
were inoperative at the lye tank. These should be repaired and the caustic tank
enclosure immediately designated a respiratory protection area. All employees
in this enclosure must wear respirators approved for alkaline mists and must be
included in a comprehensive respiratory protection program in compliance with
' OSHA standards and Company guidelines. The enclosure must be appropriately posted.

Asbestos/Silica

Send blasting of brake drums at the Trailer Maintenance Building presents potential
exposures to airborne asbestos fiber and respirable silica dust. Steel shot or
glass beads should be considered as substitutes for silica to eliminate risk of
silicosis. An air-gupplied abrasive blasting helmet must be provided to control
ciposure 1o &nwvgtos fiber and dust. A vacuum sweeper approved for asbestos
fiber should be purchased to remove residual asbestos from truck trailer brake
drums before new brake shoes are installed. This vacuum sweeper should be made
available to maintenance personnel who repair and install new brakes in the hi-lo
and fork truck vehicle maintenance area. Employees must be instructed not to

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

I1lumination

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

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

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

Sanitation

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

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

Hearing Conservation

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

Respiratory Protection

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

Vision Conservation

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

0912742
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Ohio Truck Plant -3 - 6-8 June 1983

Air Quality

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

Skin Protection .

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

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

Chemical Storage

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

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

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

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

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

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

jb
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