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To complete thls progmm booklet .

. Study thc brake systcm operauon T .

. Study the dmgnosuo tests * - : I

SELF CNECK QUESTIONS ‘"w ST i e ean

matcna.l for any quesuons answered mcorrectly M N

FINALTEST - - T - -

® Jdentify norma.l or correct brake opemnon - .
(] Pexform the following dlagnoslc tests and mlerpret results

=1 Axr Entrapment Test . ~° - -
2 Master Cylinder By-Pass Test -- e e T
3 Master Cyhinder-Non-Pressure Leak Test =7 % -~
4 External Leak Test -~ . N ~ -
5 Master Cyhinder Compensator Port Tesl -z Lo R e
6 Vicuum Power Brake Function Test - - -
7 Hydro-Boost Function Test - - _-~-. ™ :
8 Accumulator or Brake Reserve System Test (Hydro—Boosl) N

"~ ® Choose appropnate tcsts from these for specxt' c problem ‘Conditions

® Bleéd a brake hydrauhc system ... = R L -
® Rebuild a cahper . .
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This RESERVOIR -
supplies flwd for the
REAR brake system -

Q SECONDARY PISTON

pumps flud to
rear brakes -

SEALS separate front
- % and rear system __
pressures in cyhnder

DESCRIPTION OF DUAL MASTER CYLINDER
@ Separate reservorrs, cyhnders and pistons for front and rear systems
2 COMPENSATING PORTS
allow flwd to flow between

the reservoir and pressure - the FRONT
chamber when pistons are supphes the

fully retracted

FRONT BRAKE

PRESSURE OUTLET _

brake system

reservorr after passmg

compensating port

brake pedal force to
pnmary (front brake) piston

pumps

+

flud to apply FRONT brakes

BORE END SEAL prevents
fluid from leaking out of bore -

- 1s pressunzed o

o Pressure 1n pnmary
cylinder pushes - -
SECONDARY PISTON
forward =

o SECONDARY CYLINDER
- 1s pressunzed to -
~« apply rear brakes™

~(a) Delay (meter) front brake
apphcation on some models

HOW DUAL CYLINDER APPLIES BRAKES

- ° Fluid 1n PRIMARY CYLINDER

- apply front brakes

€) BRAKE VALVE 15 used 10 /B

(b) Proportion rear pr
to front pressure on
some models

(c) Tngger warning system

- 10 case of failure on all

- 7 models

BOOSTER or HYDRO-BOOST - _
(f used) increases force into

master cylinder

©) pRUM-SHOE brakes are
used on most rear wheels
{and some front wheels)

(and some rear wheels)

CALIPER-DISC type brakes
are used on most front wheels




RESIDUAL (OUTLET) CHECK VALVES
o ® Not used on 1972 and later cars . ; _ T
: T ® Not used with disc brakes or drum brakes with piston cup expanders - -
' -
‘ -

VALVE R 8
Q TUBE SEAT seconpary  FEMARY - TUBE SEAT
PRIMARY SYSTEM BOLT PISTON _ SHIPPING -
BRAKE OUTLET ASSEMBLY ASSEMBLY PLUG SECONDARY -
. G PISTON ASSEMBLY
} . - . N 3
s = e - R, e n e .- [T -
. — e e e e T R .

10 require 6 psi to 25 ps:
for return flow -~

{3 \y A Residual pressure
(4 2 Y remams 1o _
system, holds
/ - wheel cylinder
_ -~ cuphps tight
agams! cylmder

e Fluid flows freely to
wheel cybnders

TYPICAL MASTER CYLINDER COMPONENTS -
® Disc brakes require larger reservoirs

RETAINER  coven

GASKET
MASTER CYLINDER

/ ,RETAINER
SNAP RING
BOOT
: PUSH ROD
T B

SHIPPING PLUG

PRIMARY PISTON
ASSEMBLY

PRIMARY BRAKE
svsr_s{a OUTLET

. I T T S
S, . _ i i
- E .- E FR,Q;NT BRAKE M,AL!: UNCTION. Stem'of pn;aary piston pu;hes top hat . R
L Lo N R - which pushes against secondary piston ~ - N o
' - - - - o c. R Eoean 7T
| R I ] F . A ST -
. o e - ~ MASTER —_—
- - - ST 6 "Return spring for pnmary ~
N NN I o Scm;ﬂ;ri pistori 1s compressed ©
o~ .- piston apphes ShE R
- . rear brakes i -
I IR s There 15 no pressure T
- . ~ . n pnmary cyhnder
I R - e to push secondary piston
I U= D _A 1cak in fdnt system -
! < o Pressure difference _causes pressure loss ~ .,
. -~ causes valve to L S
- , turnonbrake etz
warrung hght > R R e
K] Stem of sécondary SEALS prev:x;l irgm brake o L
- pision hits end of ~* pregsure from being lost e sl
. bore - - .- . R - N
PRIMARY PISTON ~ 7T
o No préssure n- .
rear brake (secondary} -
I cylinder - .
! e IV Xh - ¢
Tioo - P -7 -7 T -
. J - :" R - é ry- T R . x
o “ N - ) P8 PO L I ) Pressire difference [
- ' N - causes valve to oo
i = :y::":, I:a'::; brake =". - turn on brake warning
,‘“ Ol pressure loss _— hf{h' -
T - i - REAR - Tt
E . BRAKE - - e
- ~ -z oo el




. 3 valves contamed n one body for front “disc /rear dmm operauon
0 Metenng valve 1 not used n all systems - L - - on

o Front brake pressure T _

N

system drops pressure
to that system ~ <.

o The p|slon movcs -

18 closed if differential
- - valve shifts n

1s applied to metenng -

. - valve and differential valve
- - - ~ 3 ~pressurc 13 (08t i Goe
R T N = system

- o Rear brake pressure =

" BLEEDER

B - - ~g x .. applied to differcnual
-2 tT METERING VALVE 'vxlvenndpmpomomng
- s F - delays full apphmuon valve . | -
T e e . front disc brake - e 2T
P " operation until rear wvx;, L
-t - ~ 1 brake shoesmapphcd R B
TYPICAL BRAKE VALVES s .
N WITH METERING VALVE - 7 “COMPACI‘ AND SUBCOMPACI'
WAGNER ELECTRIC DESIGN™ ™ -~ ; "KELSEY-HAYES DESIGN .-
FRONT  _BRAKE LIGHT - . BRAKE LIGHT L .
OUTLET ~ WARNING SWITCH 7 WARNING SWITCH ™ - ":EAE'; S

ROD - -

Y - - ) - * PRESSURE

PRESSURE- .

DIFFERENTIAL MMSEC',?G DIFFERENTIAL
VE

. METERING PROPOR’TTONING -
VALVE® ~ VALVE .-

ROD ~

* Metenng valve not used on 4-wheel disc brakes  ~ R .

i’l;T‘ON 13 normaily held
centered by equal pressure.

y

" llumnate brake warmng ~
hgm on mstmm:m panel
- and swm-.h [ open -

PROPORTIONING VALVE
. "o Used on front dxsc - rear drum bmke and 4-whcel dxsc

e In hcavy applu:auon, reduces pressure to rear brakes e

T e Reduces posslbihty of early rear lockup, pmporuons less bmkmg eﬂ'ecuveness to rear brakes M

” hines from master
" Eylndes to brake’ ya.!v: R




METERING VALVE" e AT Lo SR~
~e Delays ful] eﬂ'ecnveness of front disc brakes unnl rear brakes are.apphed R ~ e - -

. htsst;mu .3 R "'V«AM - tA: " :;n

~" apphed to ~ o e e - oS

<) METEKING VALVE ~* .
~ moves to a bold-off _ -
3~ ﬁosmon. -

Full pressure 18
applied immediately

Small pressure buids -
up in front brakes”

- [ INITIAL APPLICATION-

Pressure mncrease 1s sensed -
at the met:nng valve -

o Full pmsure s P

: - = apphedto - N

b N front brakes—— . - T
- FULL APPLICATION -

FRONT DISC BRAKE OPERATION

SLlDlNG CALXPER DESCRIPTION — (Apphcs % Ford Mercury, Granada,
Connnental Conunental Mark IV and Versailles) T

SECTIONAL VIEW _*

<

b1y 1y

o CALIPER HOUSING ~
~1s anchored but .

~r N

"~ . can shde aganst ~
anchor plate —~

o "]NBOARD PAD
" .- AND LINING
~w" > presses aganst. . %,
nner braking
_stirface of rotor

" _SELF-INSTRUCTION

"1 Du mblé 4 dual ; Acylmdéralid
- ~famihanze yoursclf with its parts and how
'thcy g0 togethcr N ; -

2 -Locate a brake valve ona vehxcle and‘
., trace the pressure hnes from the master
- cylmdcr and to the front and rear brakes

.3 ldentfy Lhe brake wa.rnmg sw:lch and
electrical winng to the warning ight

= Answcr thc following and check your

.. SELF CHECKS -

. 1 What 15°a master cylmder compensatmg -

port? - i

2 How does thc pnmary pistonn the | mastcr
cyhnder actuate the secondary plston m
normal operauon"

. ASSEMBLED Vli-: :

‘answers at the back of thie book T

3 I lhe brake system leaks what happcns"
(Give two occurrences)

' Numbers are same as ..

sectional view above -

- € FISTON is apphed by hydraulic 0 OUTBOARD PAD AND LINING -

iar}s{ure to apply brake pads - -~ R
k4 - outer brakidg surface . - "

).

ROTOR 1s anachzd at higb
+ to wheel and turns wn.h

i

DUST BOO‘I keeps comanumuon
out of plswn cylmder

ANCHOR PLATE provides’ ™~
* mounting for cahiper and




SLIDING CALIPER OPERATION

FRONT DISC BRAKE OPERATION

DISC BRAKE OPERATION

P 0 Hydrauhe pressure
reaction” also forces
' ~ cahper to shde i

% opposite direction

- o Pressure mn

. cylnder forces
piston against
nboard pad

! HOW THE CALIPER APPLIES BRAKE_S

NN

N

N
’§

surface

rotor

_ between pads and
decelerated

' - HOW THE PISTON SiEAL:ADJUSTS BRAKES

H
! piston

1- Seal pressure in the
-} - cylnder

2 Return "spmig" for the

3 Automatic adjustment for
R limng wear on front
' caliper brake system

PISTON SEAL HAS 3 FUNCTIONS

-—

1]

HOW THE SEAL RETURNS THE PISTON ~ _
RELAXES AS

DISTORTS AS

PISTON {S APPLIED  PISTON IS RELEASED

e Piston moves

farther 1n to
apply brakes
¢ Can‘shp on
- seal m application

Return distance 1s
equal to relaxing
- travel of seal
- less than apply distance
1f hnungs are worn

/ -
NN AR
223 , -
SEE VIEWS

e g

- FRONT DISC BRAKE OPERATION
~  PIN SLIDER CALIPER OPERATION —

DISC BRAKE OPERATION

(Apphies to Fairmont and Zephyr)

ASSEMBLED AND SECTIONAL VIEW

SPINDLE-ANCHOR PLATE -

CAUIPER LOCATING PINS (2)

W

W,

W

- PISTON S
S \\\\‘\? \\

N

INNER BRAKE PAD
& LINING ASSEMBLY -

INSULATOR”

TEFLON SLEEVE

- LOCATING PIN

OUTER PAD AND
LINING ASSEMBLY

INNER PAD AND
LINING ASSEMBLY ~ _




L DISC BRAKE OPERATION :5;‘

R e

: PISTON REMOVAL - © - - 7 .7 - e
r?n}oivéd differently thanthe front disc bra\l(e})!stqr‘lE ST

P S
-2

™) " REAR DISC BRAKE OPERATION ~~ (Applies tG Continental Mark IV and Versailles, optional on > - ]
_Lincotn Continental, Ford, Mercury,”Granada and Monarch) = - e T T LR B R
® Brakes are applied same as front disc brakes- - . T : « " The rear'disc brake piston 1s
.- ® With the caliper a;sémbly mmovéd,”rgmo@e the barkln'g brake lever end retainer, operating ;hafl :,, -
and balls Remove the anti-rotation pin with amagnet Remove the thrust screw with an allen-head - -

. ™ » Rear.parking brakes aré adusted aiitomatically by an adyuster withn the piston < _ .. © = _ v !
.. ~ N . N b — - E < PN - < o
- s - _ PARKING BRAKE- . ~ ] - . i
- o - 2S5 peten . : MECHANISM . - C R I 4. . _. . wrench DO NOT POUND ON THE THRUST SCREW TO REMOVE THE PISTON
= . I s - = ok 5 L - T e, - . N . e O -
- . AUTOMATIC .. | -~ N [D OPERATING R I, ® To remove the piston use special tool T75P-2588-A -Screw the special tool 1n the end retamner ;
. - ADJUSTER - PLEVER -= |.- =~ ‘*, _ 7 threads By turming the bolt in the tool the piston will be pressed out evenly and svmoothly without 7.7~
. - iy - Sisactuated by |- C - 1 - 77 any piston damage Dee Lo R ST T
T .. |~ PARKING BRAKE ~ parkmg brake - R P - = N AL e S
L7 . |: © -opeRaTION - cable  TUef T j SENEEE — - _ ORI e o
\ . B operaTiNG ] ¢ T Siooe s o
1 ) . SHAFT : T F ge e e N I Y - - -
s tsturnedby . b L - - A . = T =
Jever - - ! N L. o N - P .
B) BALLS move o - o - - i R e i~ - N
- second indentation v Ia N - hpos i Lz - - B .
- .~ causing thrust screw - = : .. R
- to move toward cahper - v . - LT .
- LT~ . “ ~ L T o
[) THRUST SCREW pushes - = | - - ‘ - Lo
aganst automatic adjuster ~ - - f- 7 - "r R ADJUSTING -~ - 2 -
foraing the piston against the —_— | MECHANISM | 0
pad to apply the parking U B (INTEGRAL ™ -
- brake” - -~ - T T . T -~ PART OF -
. - P— = T = -~ —d .~PISTON) -
S0 EXP LODED VIEW = .~ - - R T T PARKINGBRAKE™ - .. | = . - o .
.- = -| The caliper consists of three (3) major groups HOUSING AND . .- :!AF(EHf\NISM GROUP . R R -
y SEAL" T BLEEDER SCREW . = ™ LonE -2 N
(IN HOUSING) ~ %;\ - GROUP T | R o o - s
va SN BLEEDER | .o — =7 - - S
~ -—~f THRUST - s FEL - N B
SCREW _ P S - = - i
. OPERATING : - RN ol
SEAL . | _BALLS  SHAFT ~- . y e
~ - = . . -
S e ANTE - s -
.z ~ * _IROTATION - o -
. . - INLETPORT . Loz PN - -
[ - IRD AN - - .
T T s TR A\ paniinG BRAKE . - )
- " PR S ALIGNMENT HOLE . . .
ot - INLETPORT - * ... ~ - - M N
- (MONARCH GRANADA™ = - . - N
.- " LINCOLN MERCURY ~~ T
) R - VERSAILLE AND FORD) N . N - -
- E z B ~ e e — T —— e e - — — sz - -




ADJUSTER 'NSPECTION S R S S INSTALLING BOOT ON PISTON . - ] C
L:V S I ~ T F 1,.5,,ec. éa,. for - : - - © Aneasy way tomstall the boot on the miston 15 with low pressure compressed air (5 Ibs ) Lubncate the -
o B 7 2 . e Loose : - ) . * boot and seal with brake flud Install the end retainer shaft actuator and parking brake lever bolt inthe -
L - = .~ TTeVisble damﬂsc c T empty caliper bore Gnip the piston by the ridge atthe top Place the piston on the boot With an air nozzle -
- el T e " _ shoot low pressure compressed air (5 Ibs ) in the brake line inlet (a pressure gauge can be placed on the -
R T e Ifisert thrust screw g oo R bleeder screw to safely regulate the air) The boot will balloon out on the piston Move the piston until the .
.o .- 1n adjuster until ot _ '] boot seats on the piston Stop the ar flow DO NOT ATTEMPT TO PUSH THE PISTON IN THE .
-2 S DT bottoms - — BORE REMEMBER TO USE ONLY LOW PRESSURE AIR (5 LBS ) R
R s - { .
~ P ) ln;en two screwdnivers © . - } - - R -
— s . _undér thrust screw and pry - = X = - - - APPLY AIR PRESSURE WITH
T L ~ - np under the thrust screw - l . - - - RUBBER TIP AIR NOZZLE .
. - - ¢ - -
LT one 33::33:‘:5’::: Emsl . ! - GRIPPISTON - (51BS Paesjsuns MAXIMUM)
RS W screw move outward * ) . ON RIDGE ~ - -
- | RESULTSREQUIRED . . - . - \ .
«~ONUT’1'URNS» - - . _ ) o
- -1, ¢ _ )
- .musrscmswmovssomwm ) - 1» ) . - A) d i - )
N - e i - ; -
ST NoTE - . : | - S INE )
R Adjuster 15 not sérviced Iy Replace piston assembly of . e b -1, / ) :__ -
.. = |-  Adyuster 15 Joose or hsgh II;'PI;H)II (not bottomed) T W - L 1. z F -1
o u@ - . AdJusterlsdamamd - .- N g - . o ERErE jY: . = . z ) - i - - é
N - - o <Fals test| - . T T - R ’ o : | - - /
T . o . "1 o Brake ad_pustmenl 15 regulaﬂy too nghl loose or doesn twork .. T . :h -3 ) ) -
4 o LT T o e Thas scremsmarkedmc.nr of LEFT The prstonand !hrusl screws - i :_ R - - BOOT WILL-BALLOON OVER PISTON
- = 17 - afe not interchangéable e e P I - - - - -
. s . = - — e ; - - - -
o B PARKING BRAKE MECHANISM INSPECTION - Sooe LT e LT e i BOTTOMING PISTON IN CALIPER BORE - -
IR e Lo T e T e e e T T TS s T T - | Bottom the piston 1n the caliper bore assembly with special tool T7SP- 2588—B This wnll install the plston
. - P =7 Lo =S . B e T oy smoothly and evenly without damage -
- - o Replace if damaged b £ b)) Usc new scals - N S - - - - B
vTo . or bent - P A - . [ - - ~
' - h T h 5 Check forcorosion, - . - Eﬂ T . - i - TOOL N o .
) . g - . miung wear Replace .0 . [ _ T75P-2586-8 i
- - o o“Chegk beanng surface of necessary - j - -
L s ) for wear bnnnelling - e B L : )
- T " (polished OK of no wear) . e B N - _ .
A A - Y [Y _ Check for wear - [ N ! h .
e T ) - - . ¥ “or damage - - e B - - - -
i - ’ . o Check ball pockets T ) v = ) - - ;
N -1. for wear (pohshed FD Use new seal U ' PISTON
.- 0 e ... OKfnotwom)’ . . R - CALIPER BORE - - c
- - - L ) l? 14 _
A o - sl e L s T - e s i L . - B - m——




- Back off the parking brake
cable adsustung nut untyl
the cables are loose

RIGHT REAR
CALIPER

BRAKE
- CABLE

° Adjuslmenl 1s correct when _
a ¥ inch diameter pin will - -
fit 1nto both cahpers parking
brake ahgnment holes without
- contaciing the parking brake
levers and applying a force
of 10 pounds to the parking -
brake levers produces no- -
rearward movement of the lever h

!fﬂ 7
e

PARKING BRAKE

- PARKING .

_Tighten the parking brake cuble

ACTUATING LEVER

adjusting nut untl one or both
of the parking brakes actuanng -
levers just begin to move

\ Remove the pin from _
the alignment hole

irjlsr

Apply and release the parking brake
- W comirol Check the parking brake
fevers on the calipers to determune
if they are fully retumned to the
stop position by attempting to pull
them rearward NOTE If the lever
moves rearward the cable id]lSlmtnl
1s too tight Repeat adjustment

procedure NOTE If levers do not

(RH SHOWN
L H TYPICAL) - return Lo stop position, parkng and
- service brake function will be affected
B - as mileage 1s accumulated

e st . APPLICATION S e RELEASE - -
i i E - 0 Hydr;uhc pressur: o " . - i T l;lu:d prcssure - o fbr reluur:h; :
] - - from master cylinder 'o CUPS afc forced " - 15 released azml;% P! ans < .
"" - - pushes bath plslons out agamst cylmder . back anng l?orce S
- 1 - F —_— ~Wall 10 seal pressuré _ A .
4 - actuating'pin o S
1 EIRI “ VA % N -
e -0 ~/ =~ - :
- BOOTS k::p out - o PISTONS push actuating . ™ RS
- - . dustand dirt . _~ pms aganst shoes - - -
S S N . °CUP EXPANDERS -
x{ - e h - v « =~ _ 7 - (partof sprng) hold Cups _ -
1t - - . ~ T . against cyhnder wall . . ..
f . BOOT? s CYLINDEFL Bnggng\,R T - - - for 8 ught sal P *
- EW piSTON ©~ - - RN
{ - S s - P
| o @
Ho- | “PISTONRETURN cip  mohe - LT Tt e
| - PISTON spriNganpcup ©UF  BOOT T - - - e h
B EXPANDERASSY _ B P I © srrivG hotds cups i
. e h - e - against piston - T
U R ~~-—SELF INSTRUCTION N I SELF CHECKS -~ | .~
B . .z o . -
[ Locate cahper brakes and familianze ~ | .- 4 When pressure 15 released froma cahper, - |. "~
R yourself with their componems .=~ ~ |- piston, iow s the piston retumed" =2 e
o7 ] Observes on-car operation ‘of the rear = R B - R S
SR parklng bra.ke hinkage to the cahper N B .- - S B -7
A 3 Famlhanze yourself with the whee) _ - [ :.. e - - N
e .~ “cyhnder and related componems of a ~ - | 5 Which part of the disc brake assembly 15 -
I -, drum brake system - S B auached to the wheel”_ﬁr_f -
i 4'm:]'.‘ ble and semble x:;_rear dlsg’ . o . - i - N _ - f: :
- - brakecahper SLTT s SRR R -4
N B I S . . L
[ -~ - = R Fa— 3 £ = — :c‘
; - e - : . - . - - .
: L 6 . . T .s. L _— T~ o7 - - N
- - T - - ~ __: - o " - . - i . - « ) B
S — S




. ”RELEASED POSITION-NO BRAKING . L. - -

PR -

" -The Hy dro-Boost brake booster replaces the bmke  vacuum boostcr for brake assist on some vehxcles PR AT -
* 0 The poi,er steering pump provides t‘i’:e flund pressure to operate both the Hydro-Boost umit and the power - LT o When the brake pedal 1s inTeleased posmon (no bmkmg) the spool valve re!um spring } holds the spool
- I steenng gear The Hydro-Bost assembly contams an open center spool valve which controls pumip’ S o valve oped In th;ozen position, the spool v;.llve dp fovides an u""‘s‘;ic;ca fluid flow ﬁ"”“" thepower =~ .
- i 7 . steen um Wi tering the boos! .
- 7_-. pressure magnitudé dunng braking, a lever mechanism to control the position of the valve, and aboost - - ~ { .- chamgsr’:)y 15‘.:; o:‘ :;I;e)(;p;;ls\t;:cen g-l-gheear,;for: ! asp t]:lisusiu;e]ssszlz‘iﬁ crear:eT\:?lh l:l egenng de m;f:;s:;:, ~
= =" piston to provide the force necessary 16 operate a conventional master cylinder which is attached to the e e Tt L noeffecton  the boost pressure chamber The boost presstire chiamber 1s vented through the sﬁoblValve S
" . frontofthe booster The Hydro:Boost also has areserve system whichis designed to store sufficientflud ™ -~ - T <" tothe pump retum pon and back to the power s!eenng pump . -
R under pressure to provide a brake apphcation in the évént that fluid flow from the power steéning pump1s H L B A - o et -
- - 7 - not avallable The brakes¢an also be apphed r manually if the reserve system 1s depleted The Hydro- ~ . 7, ST BRAKING POSmON N I - R ST e T L TEe
N < Boos( unit ts not repaxrable and 1s replaced asaunit’ - . . - o - ~ - - LT
B — — - S i e S -l - “As the brake pedal 15 depressed 1t moves the pedal rod and imitiates movement of the spool valve This™ -
ASSEMBLED VIEW .o TR T e . 0 - - I.A = preliminary movement of the valve closes the fluid return port 1o the pump from the boost chamber and .
- R £ - .  ACCUMULATOR . T n LN . N T L1 -1 ; adouts flud into the boosl chamber from the pressure port” Additional valve movement restricts flud -~ °
[T - - - . .(FLUID STORAGE TANK) = ~ . - T _— - 2™ flow between the pump and steering gear_causing the powef steenng pump to increase - flud pressureto
- SN L':QgEEROCYUNDER oL TN T . - - pUMP PRESSURE PORT | - - maintamn essentally the same flow rate to'the power steering gear As the fluid pressure increases in the -
- élsc BRAKENVtngSE) - N = -1~ |- - .(FROM POWER N . boost chamber 1t forces the p:slon forwaid actuating the master cylmder plston, resulhng in brake™ ~ 7, -
= Tene - o ~ STEERING PUMP) . B apphcauon . L - j B O -7 .
) " " - —~ o A i I, while brakmg, ﬂuxd prcssure 1s required for sleermg, pump prcssure will nse and the spool valve wxll B -
I | PN B ! ~ shift in an_open “direction allowmg more flud 10 flow to the steenng gear Even under extremes “of -
- - N S M . - -t brakmg, the flud ﬂow to the steenng gear 1s fully suﬂ' cnem for steermg the car’ ~ -
- B = = v |- - T i, Tt e e £ D s S
. : . | @) - e -~ },rx S
~1b- e .3 P R T T "
I - . . : .-0E - = ,~|- «. 7 [RETURN TO PUMP
~ L7t RetusnTo Pump REsERVOIRTS . N\ \ - - - . <. |- 77 RESERVOIR T i} - i i
P "7 -z _IN POWER STEERING PUMP + HYDRO-BOOST - NPORT TO STEERING GEAR - |- ~x7l- - = 2| PUMP PRESSURE /= _ BRI S o . - " SPOOL AND SLEEVE . - .-
- " " e = P T T ~m 0 T - ) b - ASSEMBLY -7
. - - = " u - e D , i - 7 BOOSTPRESSURE .~ --- |
- - . | FLUID FLOW THROUGH SYSTEM i ® Powgr steering ﬂmd under . Y N y . - ||~ cHAMBER ¢ .
- A - B pressure 15 routed 1o~ " S - - p R G - e
- .- o SGurcé of hydraulic_ woduns —— Hydro-Boostumt . - - = P . LEVERT .- - |0
© - oo pressure 1s power steenng B - M B e - B - & - o s oo - B
SSed 5 | (45 o .
I B [ S =08 SN 5 ST
- ! = ! ~v < I E ~— ?i ) VZ [ “;
- Bl = PRESSURE - SR I - A S N .o RIS -
. L] = RETURN LINE - - . T e~ PR - - T e [ R
- T - b - - ) R C N oA JINPUTROD "~ R
. A N ) . " QUTPUT ROD- e T e T ST - S A
- Fluid under pressure ™, - S L - - e —
@ o T 7 - -\ f{rom Hydro-Boostis "} - N - SO 50057 PISTON - . e .-
Cooler lines (secuon of stech tubmg) are mounted to mdmor supporl and .- routed to power I S . o . . 5 - - T
h - _ passn frnnl ofr.adxalor core Flud Ii ar cooledvbefore returmng to pump reservorr - steering gear : - i . P . i < T Lo - .7 o T
: o - - T e 17~ BT I Sor DT - - L
- ey - T e - R - - R roee o oma o - - - - - T . - - ) - h - L ‘: - : - _‘ 1 - i 2 e




Accumuunon OR BRAKING RESERVE SYSTEM - f> RO ) - - : - Before beginning any Hydro-Boost diagnostic tests N

LS - _POWER STEERIN(; el N The Hydro—Boost also has a reserve system “icsn]-a B - @ Note the condition and compare it to a known good system o .
ST - Accuwluun’on pressed gas accumulator) which 1s “designed 1o store LI (- Normal Hydro-Boost brake umts wili produce certain charactenistic booster noises that current
- __ .~ »sufficient flind under pressure for one or more brake "{ .- A technology cannot correct These noises occur, for the most part, when the brake pedal 1s o
- |- apphcauons 1n the event that the flud flow fromthe |- .~ '! manipulated 1n a manner not associated with everyday braking or dnving habits - The general ST
T - gloweg sleenlng c=:ump 1s rlllot a;/a;:ablc Thebrakescan .| - - | category of normal operating noises are (1) hissing noises and (2) clunk, click or chatter noises
- e - t T - 2 & - - -
T - i des;;ct:dap: ,teypl?a?n ﬁzdiol-ﬁo;lr;osfvxi ::zneo': :: - w s The Hydro-Boost will emit normal hissing noises when above normal brake pedal efforts are apphed.
I - shown bclow DO NOT ATTEMPT TO CUT INTOQ I (401bs pedal effortand up) The hiss soundsare particularly noticeable with the vehicle motionless
[E U OR DIS ASSEMBLE THE ACCUMUL ATOR | and will increase 1n intensity as pedal pressures increase above 40 Ibs and system operating N
N - - =4 temperature incréases Loud hissing sounds at or below normal (20-25 Ibs ) pedal effort warrants
. - T - A - . - - 1 . mvestigation and possible correction :
- ST e .- R . . i -
- - A : : LT s s . = R Clunk, clatter or cheking noises will be heard when the brake peda] 1s quickly released from hard
L POWER ~ T MASTER - I .. Lo N - R - -, - (45 80)bs )pedal efforts The nose 1s simuiliar to the hnkage nosses on manual brakes underthe same -
=7 7 |eresmng - o CYUNDER . - LT . I E . circumstances, only more pronounced A combmation of Hydro-Boost and Sure-Track brake
z PUMP - .- - . L . - L - - - . systems will produce more obvious clunks or clicks including a possible double clunk under extreme -
L - - - ~ACCUMULATOR PISTON P pedal action Due to the * quick release for hard application requirement for the noises, they will
- - B NS .- - +#
S - . ACCUMULATOR CAP = .77~ S Lo - i most hkely be heard with the vehicle motionless or duning a fast stop-start condition
R R R L i ® Venfy that the proper power steening hose connections exist as per the Shop Manual -
R T ’ "- RESERVE SYSTEMPRESSURE |~ | -
R . /- ~ M - : - 1 ERRATIC OPERATION, ST]CKING BINDING OR GRABB]NG CONDITION OF . -
s @ T e e - .- T ___F HYDRO-BOOST - _ -
i - h -~ - - e - _ . -~
- - W1 NITROGEN GAS R oL - i B o Run engine at fast wdle _ T ‘
-0 . - K N : oo R - - B Pull brake pedal rearward with approximately ) )
s PR - R - - - 10 1bs force Release the pedal and measure
TR . I - o . . R ' F the distance to the floor board -
T A - ‘ RS P I - Make a heavy brake application - _
e T - - - -7 - - release the brake pedal and again s -
— PO - - iy . measure the distance between pedal - _ =
- JO A T . PR PO N ‘—mgﬁggé' and floor board The pedal should -~  ~ - - =
LT R h . - R B _ o7 . - - HERE " - _rewm to the normal posinon T -
R S T T ST ’ 1. | IF PEDAL DOES NOT RETURN FREELY o T -
- o - - e - -1 @ Check for binding conditions n pedal hinkage - B )
: T ° P i - .- N A T - 0 ® Check for obstruction in return hne and connections between Hydro-Boost and power steenng
22 |- . . -SELFCHECKS . N R I ~ - Y T pump reservoir .. -
IR - S B I ~ S - - FLUID MOVEMENT B
P 2| _6"_How s the Hydro—Boost system R I Elen o - - - R - OR SPOUT _ - - -
TLox serviced? _ = ]- o SELF INSTRUCTION o - : ) - - ; ) i
T o s - - - = AM} 1 Locate a vehicle equlppcd with :‘ . g%?;’ms N "
” LT .- . R ; = |- Hydro-Boost and famihanze yourself- ,f - R .
- x S B with the components - - _ e Remove master cyhnder cover Observe fluid 1 reservorr
ST oo h A T - while depressing pedal one mnch Inthe forward reservorr, there
S — i - e 2 Trace the palh of fluid flow 1n 'he [ ’ should be some flud movement or spout, and m the rear
E b R - i E - Hydro-Boost system A - reservoir, there should be some minor movement R
” @ o R - K = N E "; o : ) i N § N . @ If no spouting or fluid movement occurs, Hydro-Boost umit is (
- - T - - I - - e " defective and must be replaced i )




O

2 EXCESSIVE BRAKE PEDAL EFFORT, BRAKE PEDAL CHATTER AND PULSATION
- AND/OR LEAKS - .

BASIC TEST i

o Engine off Depress and reicase brake pedal five umes - - - - -
1o deplete all hydraulic pressure from Hydro-Boost

- e Depress peda! and hold with ight pressure Start - -
the engine - =

_If system 1s operating correctly pedal will fall T - N -

slightly and hold Less pressure will be needed to hold A -

pedal down

- . 7 PEDAL SHOULD
- FALL SLIGHTLY

- AND HOLD WITH

ENGINE ON

IF FLUID LEVEL OK . N -
o Check power steering belt tension and condition - -
e Check idle speed and engine iming -
T e Cl;eck power steenng pump flow and relief pressure test -
o If all checks are good, the Hydro-Boost umit must be replaced -

2 EXCESSIVE BRAKE PEDAL EFFORT BRAKE PEDAL CHATTER AND PULSATION C’
- AND/OR LEAKS (CONTINUED) -

IF FLUID LEVEL NOT OK- -

B
! - - -
‘

¢ Fill reservorr to specifications and perform Hydraulic Steenng Leak Test

HYDRAULIC STEERING LEAK TEST -

i

]

t

i . . -
' Clean the Hydro-Boost unii and all connections

'

3

|

- - e Start the engine and run at medium speed

) - e Tumn stecning wheel (fuli nght or left) against stop .
T and hold while checking Hydro-Boost and hose connections =~

for leaks DO NOT HOLD THE STEERING WHEEL AGAINST . -

THE STOP FOR MORE THAN FIVE SECONDS AT A TIME

Repanrr all teaks - LT -

]
{ IF HOSE FITTINGS DO NOT LEAK, CHECK HYDRO-BOOST UNIT FOR LEAKS R

. - - P

POWER STEERING .
EAR ACCUMULATOR — -
® Apply brake pedal with approximately 70 lbs
effort and hold while checking Hydro-Boost
umt for leaks DO NOT HOLD FOR MORE
PEDAL MTHAN FIVE SECONDS AT 70LBS OR MORE
€rFORT BRAKE PEDAL EFFORT -

" e IfHydro-Boost leaks, it1s defective and must be

70 L8S

1
i replaced : -
. 'MASTER . -0
Lo POWER - CYLINDER i
STEERING - .
. PUMP -




i 2 EXCESSIVE BRAKE PEDAL EFFORT BRAKE PEDAL CHA'ITER AND PULSATION-

~ AND/OR LEAKS (CONTINUED) .- = - - B . .. N
T u= BASIC 'l‘EST is ok PERFORM ACCUMULATOR PRESSURE RETENTION nzsr .

‘“ACCUMULATOR PRESSURE RETENT]ON TEST

<

=~ e Run engme 16 mediom speed Turn steenng wheel (full ngh: or full left) agamst stop and hold for

s NOT “ORE THAN FlVE SECONDS L - - T - - e
el OStnpengme _ :.’ A_ L A j ~ _‘M = i
- - o Wait 90 secon;i; and apply brakes Two or more _ ’ . T A
- brake applications should be power assisted e s .
o If applications are not power assisted, Hydro- - ) a. e _—
" ~Boost umt 15 defective and must be replaced ~ .. - - —
- - TWOORMORE ~ _ ~ P oo
~  _APPLICATIONS .. “.X T - - -~ |
R P o SHOULD BE - - . - " . <
R POWER ASSISTED ” _ = - - .
I IFAPPLICATIONS ARE POWER ASSIS'TED PERFORM HYDRAULIC STEERING LEAK TEST B
. | REFERTOPAGEZ) - e . R
,“ _~| IF SYSTEM- PASES HYDRAULIC STEERING LEAK TEST PERFORM BRAKE SYSTEM EX-
BT wTERNAL LEAK TEST (REFER TO PAGE 30) " -~ - . - M-
Y . - . SELEINSTRUCTION . - -
:@v - e On a vehlcle equnppcd with Hydro-Boost perform all the Hydro—Boost Dlagnostlc Tests B .
- -A-—“: -A;-‘_.A_.q:-l — - - ; J’V - "'_‘ € ’ - :

~ Changes 1n brake pedal feel or travel are uéually the first indicators that something could be wrong in the

_ brake system

The following diagnostic procedures are based on

H
i ® Pedal feel “ - - oo -
R e Pedal travel
- e Warming hght llumunation - L
® Master cyhnder fluid level - - - - -
. Beforé going into diagnosis, be sure you can wdentify normal conditions as follows _
NORMAL PEDAL ACTION ) N
. -| WITHOUT POWER ASSIST B
| R
\ .
-
S ) ) LOW PEDAL- )
b . - . ® May be aleak if warmng -
— - NO_RMAL PEDAL hight comes on -
, ® System 1s probably okay _e May need rear adjustment - -
8 - _Try several firm reverse stops -
- I - _to actuate automatic adjusters
E ' WITH POWER ASSIST ~
_ i R
R X “‘Q -
Q b R
! HEIGHT OKAY BUT SPONGY "~ _
e May need air bled “\\" NORMALLYLOWER
1 THAN WITHOU -
i from system . POWER ASSIST
{ e May be normal, compare with a known - good car -
R IF AN ABNORMAL CONDITION EXISTS, PERFORM THE APPROPRIATE DIAGNOSTIC
" TEST (S) IN THE NEXT SECTION N
| ) .
24 . -




O WARNING LIGHT OPERATION ] - - .~ ..CONDITIONS THAT DO NOT REQUIRE CORRECTION ~ _ _ - I T C
¢ = _ _ — S P - T - oy e
- CHECKING LIGHT - WARNING INDICATION < - .-} UNEQUAL FLUIDLEVELS ~ -- .7~ | .| SQUIRTOR GEYSERWHEN ~ -~ - .| -
. - . . _ 1 © | ONDISCBRAKE VEHICLES _ -~ | " | PEDAL IS APPLIED. _ - -~ O DO
. - - " IGNITION SWITCHIN ~ - IGNITION ON S - - . e -7 - Ta o T T e .
START' POSITION WITH . |©  DISCBRAKE . - nequal - Toe T NP
- ’ ENGINE CRANKING {“}, - RESERVOIR . B - T ALWAYS PRESENT L o : - z -
1 - - U - D e 9o Spo, - SOMETIMES PRESENT s
i o i . - il . }/q{/~,v R -
- . e N B T N i 2T,
i A - <#. . °-| DRUM -t a )
; [ s BRAKE - AR o
, - .1~ ~IReseRvoIR . I
! : ) CTor T T -
H M - - - -
; S R e
‘ - ® Check hght ciremt f - ) - - ) ) - SR o Fluid 1n large reservorrs . ”:. Erihef or both réserviors - . R
H not functional - o Illuminates 1if a brake problem R _ -displaced mto caliper cylinder R N A - <
! e Important Repar before " exists ) - oy wihbrakeshoewear - - . - - @ Cetised by flud pushed through ==~ -+ | -
,1@ - [naﬁ,uong dlag)ol:uc test - ] - ~fi.. | ®Addfudtoproperlevel " - . - compensaungpors. LI T - “e
- - - - = M:‘x~:,* T E— - i e S T By
BRAKE FLUID LEVEL - - o AN . - - A — e - -
- - - - . . - - "™-2] TURBULENCE WHEN - N - | TRACE OF FLUID ON VACUUM o
- e Wipe off top of cylinder before removing cap CALIPER SYSTEM - . -|-PEDAL IS RELEASED T T BOOSTER SHELL AT CYLINDER -~ - |~
T o T (LARGE RESERVOIR) _ AFTER BEINGPUMPED , - __ " -| -| MOUNT G =
- B - - - | SEVERAL TIMES - - N R R I
NORMAL IF % _ e Lowers as piston i e .- Lo " N R B
INCH FROM TOP adjusts to lining wear . N PO - . = N
" | -ON HORIZONTAL e Add flud to % inch . FLUID MAKES WAVES 1. -
- gﬁ?ﬁ;‘&éﬁggﬁs from top ?n :onzomal el 1L
master cyhinders or . oo [
TOP ON INCLINED - . to% inch from top o .
MASTER CYLINDERS on inchned master T -
MEASURED AT THE cylinders -
REAR OF EACH _ R e -
RESERVOIR l I i
N gz:g’l;'l;s - ! SEEPAGE Here © O ° oo = T
leak-free - __— . [ S I I
o Perform leak - AU Bt ) .+ = | | Caused by lubricating action "~ - <- | .
test procedures - E w -}~ Caused by flud returning K - T of mastcrycylmder bogre endseal =% " |
if flud 1s low -~ b . to reservoir R - e - N N
- - L ez -7 R - T e s e Brake fluid does not gomto - . - c
"™ .7 IF AN ABNORMAL CONDITION EXISTS, PERFORM THE APPROPRIATE DIAGNOSTIC T S .- | | booster becanse of seal onpushrod 7 - X
| TEST(S) IN THE NEXT SECTION =, - THESE NORMAL CONDITIONS REQUIRE NO CORRECTION - - e -
5 ~ ; ) I L - o T S
, .- - . 2 H SN S T - ST =
IS e e - - . - ) - S,z - R ‘V ) PN o - T T o . . ’« - en N T Yo _-,:..,:,3'
—— . pSSUSIEE - hod Se l = —p — - _—




) ! v o - - -z - > > ke » -
) @ " ABOUT DIAGNOSTICTESTS =~ = - . -~ 7 " -. "~ - -0 e
S T e Learn how to perform and miterpret the tests on the next few pages - . : A
; = ®-Usually the abnormal condition will indicate which test(s) to perform ™~ =~ - s -
C s e If 1n doubt, refer to the d)agr;oﬁs)r;equﬂences n the follovgu;g section, with Téference to the specific. =~ .
} .~ = condiions noted SE o L AT LT T )
Tttt B - I
2t~ 7 1 AIRENTRAPMENT TEST - : S I
i - &_Air may be mdicated by spoggil’pfed;l, low ﬁéda]vor:béttomxn'g pedal " . -- ST T o i
-{ . - - _ - — — . - - . . b - - = -
= Check fluid level R voe - LT - .
T . _replemsh as necessary - Replace cap loosely - .
iq e f /o atop cylinder - B - n R .
- WHILE ONE : N R e T
-"- .. | TECHNICIAN.. - .- R
~ = - |watcHEs: x| R N L. .
- .| cYLINDER . : - - .
- = .| ANOTHER - R L . ~ e T -
. : o . Pump rapidly z ;
I - = & 20 umes and hold - - L
I - . - - ;:"“‘;:~~'A Relén'sepednlqmckli’ -
S TRt P : N and observe flud -~ R
- .ﬂ ST Ef - ) Look for geyser orvs:q'uu't at - .
IR . either reservorr - - )
- - ['RESULTS: ~ . . ) T - “
4= . " Geyser from reservoir — This mdlcatcsalrt;a.ppcdqlntliisystemﬂl‘/t1§coi'npl‘eS§(=d by pumpmg and causesa
J @ -|' squirt when released (If pedal 1s low, rear braké misadjustment can also cause a geyser on release)
. - Acuon —= bleed the affected system or systems If one ré?ryou only, you need not bleed the other :
B - - R ~/

2 MASTER CYLINDER BY-PASS TEST

®_Check for internal leakage 1n master cyhnder

) . R _
! ® While pressing hghtly pedal goes down slowly and warming light comes on, but no mdication of loss

of reservorr fluid -

3
| -SE—

*7

Observe reservairs
while operating pedal

o o

‘ - -

o If level 10 esther reservotr nses while

LERIPE |

a

- release cylinder 1s by passing

Action — Repair or replace c-ylmder

pedal 1s moving down and lowers on -

Check both reservoirs —
filt wath flwd to % inch
from top on honzontal master

on inchned master cylinders
Measure at the rear of each
reservorr

Push all the way down ™
one stroke and release

“cylmders and % nch from top

e - e

—_—



T e Reservorr e;_npnei but-no exteﬁal’pres;ure leak (Test-No 4) I - V: e .

"MASTER CYLINDER NON-PRESSURE EXTERNAL LEAK TEST - . .~ .

Check cap and gasket ~ z - - z
- for bemng properly ~ 2 - e -
~ seated and locked T -
in place -

. Cumcl“lfneccswy P s .

+ Look for rust formation between
. gasket and top of master cylnder”™ . - . -

® Clean cyhnder surface L. - : . f_ “_‘
- ® Replace cap and gasket - ‘:;" Sl 7T
or scrape rust from " . . T .
gasket . AR - N
~ $UIT oLl T -
~a T <L > R : : -
- LT Tl o Cee e LT
= O Tl
e T A .5 - _ Check for leak- T =
- . e T - (more than shght .. -
B Fo B - ’ . - _® Indicates bore end Seal leak N
@ - L - .. .- ® Reparr or replace cylinder - T
.Y R o R -9 -
R B e

w7
w b
s
| =
A
[
[

- . o Repair where leakage 15 noted ‘ . LT

° " _e Bleed system _ I

[ T - - P R

L. - CALIPER PISTONS - . CGYLINDER LINE FTFTINGS .~ -~
- . (WET INBOARD~= .- - . - HOLD PEDAL "
- h - ~ SHOE LINING) - APPUED
R =L

4 EXTERNAL LEAK TEST~ T .

" e Pedal Iow, wamnmng lighton .- _ - <" T

. -~ Flud level low or reservorr empty ~ ",

o) F o proper 7 - R
R N level and bleed e
= brakes -l e T .

*e Evidence of leak may be washed away, fluid 1s soluble m water -

) " e Willgoto -
. - floor if system
P is leaking . -
- —.v C - o Check that flwd level 1s.. .
PR o~ = . - dropping with cach pedal stroke -

°Chec;a[f ‘possible leak points I R e e -

- ST -‘f_as;ng flund — external leak

5 P

-l S LINES
’ - T L -~ "HYDRAULIC (] =
! N LINES_ /= ~. L F T
i T = T BRAKE VALVE FITTINGS -
- - L _~AND OTHER BRAKE - -
A - o VALVE OPENINGS AT -
R L , ~ ~  SWITCH AND END PLUGS ..
- S @7‘ s 7. © JUNCTION BLOCK
. - LT
it o ot -=1F STILL NOT LOCATED
1 ‘okemovgdguﬁs -7 T e
- -0 OCheck wheel cylinders B N
! = .~ - e Rebuild or replace - B B .-
. as neécessary - ~
. "z . » Bleed system - - ;
a oo i 3 O 7 ! - .
U} | O - M. -7 - . Tl -
Mo ool Ll s et T e e e e D
. — s = = = —"



DIAGNOSTIC TESTS

5 MASTER CYLINDER (;QMPENéATOR PORT TES:T i o7
® Check for open compensator p;ms 1n master cylinder N
Check both 1eservoirn— T -
- - fill with flurd to specification -

o Push all the way down
one stroke

o Small squint or geyser -
- _should appear 1n one -
or both reservorrs

No Squirt or Geyser from Reservoir — Loosen master cylinder attaching nuts ¥ inch, hold master
cyhinder away from booster and fepeat steps 2 through 4 above If a squirt or geyser appears from -
reservoir adjust booster pushrod per Shop Manual procedure If squm or geyser still does not appear
replace master cylinder

- o Observe reservorrs : .
while operating pedal - - __)
: R . !
RESULTS ) - _

. s R -~ « - % - - - o) - - . -
L POWER BRAKE FUNCTION TEST - - _ - . o
A : : . Tose LT . R LN
S 7. 8 Va CUum boosteronly -~ -~ - s L. : 30 T - T
Ml B ~l;l = - - - R e T _ .
IR hminate vacuum - - ° oot B - .
. i = T from system - - Q Check fotﬁhydrauh: leak -
. Eng.me 0}{ R ERE] . - :h
et B . - - T PUSH HARD ‘. .
1O | S - ~ ANDHOLD ~ s,
N c-
K N =
. " | ® Pedal falls — perform arr .
| _.entrapment test | - R - L
- and leak tests 2 and 4 T e e H
- & Pedal holds — continue - -t T
N J. oo _ |- ~tostep3 ~ o - e PRI R
< : . o Check™ vacuum sys(:m - - . ” o Check pedal feel M IR T
2= . |*y.1i® Continue holding pédal - - N M ; - o Idic engine onc mnute then - ~3
- l}l R (appmxlmalely 15 pounds fomc) R R shut off for 5 minutes N
i :' ” .
< .
B N -1~ .
31 P o £ e
bt TSN -
I L -0
" " APPLY AFTER -
~Jd- . . N - 5MINUTES -
R PEDAL SHOULD WITH ENGINE OFF. i
A .| -~movEDOWN - - - n
R i A - e Hard-to-push — check Tt
AT “. - - .~ vacuum systems and supply -1 . MR
A4 - - S . - S especxa]]y vacuum check valves -
JHoF & Pedal moves — govto Step 4 - - . s L. T -
- - h - e Sameeﬂorluwl!hengim - T -
- . l)oesn t move . - P -
- < = Vacuum booster Check vacuum supply to bocsler .|, running — wwf’ assist ts okay L -
i Z - PN = ~ - - - .
SR L — - e




e 7 Tocheck lhe brake wan'ung hght 1t should

.0t

. Check several brake pedals on vehlcles for
. feel and travel Note the difference
between power and nonlpower brakes LA

. Check the brake Warning hght operatlon on

o Check the brake ﬂuld level onat least one o

® Perform the dxagnosuc tests 1 through 9 as;
time and vehxcles are avaxlable

go on when

8 .Whenisa reduced. amount of flud normal
-m a disc brake cylinder?___- :

. P

-9 When sa geyser okay from the brake
. reservoxr” -

Not okay" -

10 Flurd moves up : and down wn}un i
- areservoir when you opemte the brake
" - pedal,-but none 1s Iost What 18 lhe w
condion? .- -

" o Be sure you understand and can perform and nterpret ‘the tests . -~ A
e Pay spemal attention to the srgmﬁcance of pedal feel  and whether or not the bmke wammg llght ison .
* Be'sure the brake wammg hght 15 operative before you use it asa d:agnosxs mdlcator

o

* Thefollowing pages glve you lestmg procedures for speclﬁc problems and referto the tests you have _|usl -

- - 33

INDICATES FLUID LEAK'
MISADJUSTED BRAKES, -
OR AR BEING COMPRESSED™

INDICATES PRESSURE

BRAKE ON OR

1 PEDAL FALLS FAST

oo

i . Emrapmem Test.1 - .

" RESULTS WITH FOOT PRESSURE
APPLIED

~® Pedal pumps up_and holds —_ perform Alr

L] Pumps s up_and sinks — perform Master j
. :Cyhnder By-pass Test 2 and External Leak
- Test 4~ .

? Fails to pump up — check ﬂurd level ’
<~—Empty—fill bleedand Leak Tests3and4
— Full — Master Cylinder By-pass Test 2

€ Manuai Brai(es, first apphcation after long
shutdown — check for shorl n stoplight
swnch e R

Pigr tem ot e g

.

. RESULTS - S .

. Flmd level decreases — External Leak Test 4

o Fluxd level r!ses— If fluid level nses when
-- “pedal 1s stroked and lowers when pedal 1s

_released (By-pass Test 2) repair or replace -
~" master cylmder * y

UNBALANCE BETWEEN
SYSTEM ALSO PARKING™

" INOPERATIVE SKID .
CONTROL:SYSTEM -~




E - P2y y Earese poy - g -
. o« X 3 N = B o ~ PR P .
- 3 B - Lt - - = -

LOW PEDAL — BRAKE LIGHT OFF A ) " Low PEDAL — aﬁnﬁme LIGHT OFF (commuso) i - - =3

’ o ) -f-" | PEDALFALLSFasT - )
- ) -7 — LIGHT OFF - PRESSURE IS STAYING - L
v - BALANCED BETWEEN §YSTEMS - N . - R
- - - Tl - - -
INDICATES MISADJUSTED D _ f‘} - . -
DRUM BRAKES AIR BEING - - R - - -
- .\ COMPRESSED OR LOOSE IMPORTANT PERFORM WARNING LIGHT - - -
FRONT WHEEL BEARINGS CHECK BEFORE PROCEEDING ~ . - - - s : ~
. ~ (WITH DISC BRAKES) . A = .
- - ) - * PUMP RAPIDLY- . -
- -~ N ~ " SEVERAL TIMES
PEDAL FALLS SLOWLY - RESULTS B e - B -
- - - |~ | ResuLts . N\ -
- ° —fill, bleed and erform - e - = Emp_!y— add ﬂ\lld bleed, pcrform External _ -
E',ﬁg%:)r]{zk Tests 3 and 4 P - B Pedal pu pg p —.check drum brake A ! -] Leak Tests 3 and 4 . R b
- -t - . adjuslmem -z - . SR - .
- @ Fult — check for air entrapment, Test 1, ey O ﬂ!ﬂ _ pexform A“, Enlrapmcm Test ] and i -
. f:vl:fﬂa."y f pedal 15 spongy as well as TS Doésn't pump up — cohtinue to Step 2 - .. |. -~ Power Brake Function Test 6~ - o
IMPORTANT Loose drum brake ~ N T R N = N
adjustment also causes geyser on brake -.. . ERRATIC PEDAL — BRAKE LIGHT, OFF “ EXCESSIVE PEDAL EFFORT — ... - -~ .-
release during Test 1 See Step 2 below - =}~ _[CONDITION MAY BE VERIFY BY BRAKE LIGHTOFF. * - _-- °~ - @
. .- "4 . |CAUSED BY ‘ - 7 | |CONDITION MAY BE | VERIFY BY ~ . 3| *~
- - | e Incomplete braké . . Checkmg whee] CAUSED BY N - T e 2 -
i j E - release - rotation . ® Bind or obstruction in| ® Detach master »
N . . — ST ® Loose wheel beanngs | ® Check béaring end - - pedal hnkage 2 cylinder from dash or -
Remove druim and check drum - - - g " play - . s .| booster and stroke -
brake adjustment with Rotunda :_:h“:’f"’“‘ wheel beaning on B U - - . pedal carefully -
Tool 11 00} Inspect aduster - - ront-disc brake cars - ® Incorrect parking ® Check pa:kmg brake o - : P -
N o mechanism for proper function N o Loose rotor may force caliper v ~_ .~ | - brakeadjustment “tension " ~ ® Insufficient booster |- - — -
o - - “piston back and cause excess " “| e Blocked master - | ® Check for blocked .| |- Yacuumor . ® Check Hydro-Boost _{ .
.- - - hrung clearance . ~ N Hydro-Boost pressure{ pressures or vacuum I s
- il - & cylmder compensator mastet cylinder- - - - i by performuig Test 6 |- -
R - ® Replace beaning if noisy 2 i holes _ - - compensator holes by| | 7 - __ - . 2 ming A -
R P pcrformmg Test 5 - R 3, -0 e et T .

(.

i

- SPONGY PEDAL

COMPARE WITH ANOTHER LIKE LT

MAY BE NORMAL . R
» MODERN BRAKES ARE = -
DESIGNED FOR SOFT.

* o Same — probably okay

..VEHICLE - - Loz

PEDAL FEEL ~ -
" . _Spongy-— perform ar Enu'apment Test1 -

3
f

- - 1/6 TURN OR MORE IS TOO LOOSE - -
FIND CORRECT BRAKE PERFORM ADJUSTMENT -
SHOE DIAMETER HERE] ~ - :

.y

'
R s 5 e T e o e
N

s

SET TO DRUM
DIAMETER HERE




- DIAGNOSIS OF PROBLEM CONDITIONS :
- 4‘ - . BRAKEFLUID LOW _ " = R O
- ’ - 7T . BELOW % INCHFROM TOP.ON HORIZONTAL MASTER . =~ = = F=x= = T ="
PULLS WHEN BRAKING CAN PO _-CYLINDERS AND % INCH FROM TOP ON INCLINED ™ - ™ - _ - ~_ « ~ ", .- ~ <
BE CAUSED BY . ' - - MASTER CYLINDERS MAY INDICATE A LEAK "
i ® Brakes ) Afy‘h:_’h - TE ) o
® Tires - - W T ] -
o Sus_penswn o - z D oo B
® Alignment T - e .
© RrOAD TEST CHECK FOR. =
- i ) ) - ® Pull when brakes are T S
A - - . apphed K B -
- ~ ® Puil in normal drniving - . VN
-l o - - RESULTS . on level road % D -
B _Eera}m_ pull n braking — check ahgnment, B B
suspension insulators, steenng gear - B I .- M
- - - adjustment - - T -
- ) : Pull to same side 10 braklné — check strut- d ° T
@ Low _ perform External msulators, ure pressure, brake drum, rotor, i ACTIQN MRS T a = i
Leak Test 4 and inspect hnng brake fluid hine restnction (step 3) . |~Discsystem — * top off"* if due to hming wear adjustment _ |, .. - - - . -
linings and drums - No pull with brakes off — probably a brake -§ LT e o T T L i e . - . = -
- . problem, but may be strut nsulator - | Flud loss = perform External Leak Tests-3and 4 <. el sl I
"} -Normal — Road test vehicle - - o Bl PR B T FER - ST . L e T
- - Pull with brakes off — check alignment, ure N N T A LA B - - " T
pressure radial tire pull, dragging brake R o= - . N DT - - - - - .
- . ~ shoe - - - o — . .";WW":°"”‘” — = seos - -
e T - 8 - _ 45 | SELFCHECKS™. "~ - < o .- . - - e
| < CYLINDER KINK OR RESTRICTED ~ - 11 Name 3 conditions that can causé the warfung hight to corie on when'the service brakes are apphed .-
OCHECK BRAKE MECHANISMS 't \e ~ FLOW IN BRAKE LINE - of T TR T el g gh N [ > are app .
i B ) AETURN SPRINGS - m — e e —— e . .
- REVERSED - N - - el - ~ LT -
: — Bt I Y SES S
- PRIMARY LINING I I DL LT i ST TIeas ot -
- - (SHORTER) . i . 7 R ——— e . =
.77 _1 12 What is the likely result of brake fluid Jeaking onto limngs? - - S - - : .
- - - DIFFERENT SIZE ES SR B - . * L O S - - -
- WHEEL CYLINDERS o oE e el - - R O O - :
) ON OPPOSITE - T S = . P == = T . -
WHEELS -f. - — - S - .
f P eI y - e - - - -~z PO N - . R
i \llllﬂlmu//m{ FRONT— - - ) . . =T L -~ Q
PISTON STICKING WRONG LININGS N\ /) S P . D RS
_ SECONDARY LINING (LONGER) HOES REVERSED g - R T et Ty e e T ] . o - -
- o ow IR ; - T . PR
S U . - - L S S S— e g e ez, g Pen g e St



O T B PENETRATING o . - T . TF
EQUIPMENT FOR BLEEDING.. el LT *+. o> Saturate blceder screws -
. P > ., - 3: before attempting to open - .. N
- . METERING VALVE - - - .7 -7+« to'avod breakng * -

> - BLEEDERTOOL ™. - - INGH -
o .Valve must be held " APPROX!MATELY45 - I L

- open_while bléeding™ -

front brakes - - . -
MUST FIT _~ o N
BLEED FITTING - :
SNUGLY — .- 7T

) T

~ "CONTAINER -

MANUAL BLEEDING T . ::‘ - S =7 o ) - :: -
- .2Manoperanon - N U P T - .
. Lo . - . . USE C6AZ 19542 A OR B FLUID = . .
~ o TTTOR T e e ¢ 7 -7 "OR DOT-3 EQUIVALENT \ - T
L. - - (SAME AS ESA M6C25-A)\ g -
-l Fpupandhold " el T ot A
. m’;,,",':f screw closed -| KEEP RESERVOIRS FULL - C =4 IR

Push fully to ~
- _flor with bieed”
screw open and >y
- hold unti} screw -
T . asclosed | o S

A B Dol - .- 39 it
. o - Cod
- . - tc“ 1

[SPUR

x
)

2

Ay
v,

-7 PRESSURE BLEEDING. = _ :
- ‘“Dlaphragm - type bleeder holds consta.nt prcssure

- chlemshes mizster cylmder reservon’s automaueally )

=+ ® Bleeding1s aone-man operauon -

FILL WITH FLUID-

- . ar pressure

fOLLOW lNSTR UCT[ONS THAT

-ACCOMPANY BLEEDER

v b

l Clean top of masler cylmder

[P Choose correct adapler and b
clamp txghtly to cylmder

o Connect hose and ughten -

¢ securc]y . -

0 Apply 10-30 poumls~ -

B I BEFORE OPERATION
. L a © .~ _ - ROTUNDATOOL -
s T .o 10-0011~z
fs B R - - .
. =1 USE CBAZ 19542-AOR B
I - | .. BRAKE FLUID.
r o-- . {SAME AS ESA M6C25-A) ~
K A B OR DOT-3 EQUIVALENT -
. - ————— - T
- - -.40 - - - . _
N WS = - I




N ®

O T Il = BLEEDING WHEEL CYLINDER ~. _ . - ° S A . -

P ﬁBLEEDING MASTER CYLINDER" -7 A
T lfeqmpped Wllh bleeder screw - - T 7T - - e T - va R . "* BLEEDING PROCEDURE o - - iod 5 Tos - R
o o . MANUAL BLEEDINGONLY =~ - . - < e .
o ’ " CLOSE BEFORE PEDAL R . Whenever Hydro-Boosl power steenng pump or power sleerng gear is removed servnced and -,

-~ “.. 1S RETURNEDTO ~ - .~ - . -wnstalled the following bleeding procedure should be used . LT e " o

. RELEASE POSITION - = -~ o] SRS power stcering pump With approved fluid only - I e .o
L P “] ccavmon T LT e “_? ’
o - T . DO NOT CYCLE STEERING WHEEL TO BLEED SYSTEM AT THIS TIME

4 ~ Y DO NOT USE R A L
_PISTON STOP N A T -
. SCREW TO . PHOSE"~ - BLEED UNTIL'ALL - - - -
BLEED =, . |+ SUBMERGED INFLUD ; BUBBLES ARE GONE" -- .
CYuNDeR - - | - -~ - . 7 N

= @ .| IMPORTANT Do NOT e fe-use fluid that 15 bled R T T e -
ﬂ'; Eromsystcm~ t. R . “,,':: n T N L -
ORDERFonaLEEDmG R . = T < e ~ N

. . e Fanhest from master. cylmder, next fanhest and so on -7 T z
- - 2 th]e cmnkmg engme, pump brake pedal to After bleeding, replace coil wire, start engme

-F ear th "t affected .
* Front or T syslcm can be bled mdepe ndcnlly 1fbo sys(cms aren - T . ‘bleed Hydro-Boost Keep check on fluid level and run at 1dle speed Tuin steerng wheel stop- ~ | - -
lo—slop to bleed power steenng system T

B nl - In poiver steenng pump~ - - . - N
s . . - - sr-:u-‘ INSTRUCTION . } -SELFCHECKS = : . | = .
- = 0 lvf iy ul:lpep:dderyScrew R ) Famihinze yourself with brakc blccdlng T 713 1o bmke?ystém"s must be bled;-
STl N e 2 - equipment in your shop . - A - which system should be’ bled ﬁrst" —
o ) e Ifapressure bleeder s available performa SRl - L B R
- complete brake bleeding operation on your - poy BT = < N -
- ~-~. .- FRONT 4 T owncar. = - y vy 1o e hled Sohieh
o -1 E - - 14 If only one system is to be bled, which - -
- T ! i 3 wheel is first? h o
o. - B B S e | Q)
-7 42 - ) - - < - -




o e I F R o
d i TECHNICAL SERVICE BULLETINS (TSB) . - : N LT - - SPECIFICATIONS-. =: -~ "7 7 D
R - - _ . - - - > [ - . T PR N ST e s - T
- - Description - Year and Modd ~ Bulletin Date  Artcle - ~ - T e e T - e “ - R - -
Brake Asbestos Fiber Dust Removal Al Years — All Car Lines 04 D6 12685 -2 .l * ZAPPLICATION - - - is - "]~ SPECIFICATION S
- Brake Fluid Dy ! 1976 Al Lines = - te W96 1545 i T <% . — R
Commummaation of Cenam 1976 I Cor Lunes - _ Remdual (outlety chech vale sprng pressure - -7 . .- &Xpw )
Rear Disc Brake Components 197 Vehicles Equlppcd with Rear - - = : - - A = = N - - - T N -
N Disc Brukes - 101 2178 1306 E . A 'prcssure for |nsmlhng boot on piston - - - Nat more than S Ibs
Disc Brake Catiper Shde Grease 1976 All Vetucles So Equipped 104 2376 135t = _ e = _ - B
- Dnft LeN on Brake Apphcatian - 1976 Granuda Monarch M - sem1ER ~3 7 | P ize for rear dinc p‘ukml. bmkc algnment - R .-
. N AT 10T 18328 N E - ~Te - - . Mnch -
New Design Rear Whee! Bolts - - R . _hole durmg. adjuxlmenl -0 .. O e E i
Axle Shafis and Brake Drums - 1976 Tonno Ranchero Moniego - . Rig - s - —— -
- ; and Cougar . 103 1200905 1337 -4 1 -Brakepedal pre“ure for normal hissing of - e e L —10ihe andu s
- New Modified Design Huband - - Hydro-Boost at normal brahe_ped d apphcation ™ - P -
. = Rotor Assembly and Wheel Stud - ~ s - g P s - = - e
_ Design for 1976 Front Disc Brukes 1976 Ford Tonno Elte Mercury - " - . - . T . - -
. - ) - Mark IV Lincoln Montego and Cougar 21 s 160 - Bruke pedal pressure for loud hrssing of ~ - - LT 3008 1 R
-- Power Brake BoGster Diagnosts — - - - Hydro, 800\( below normal brake pedal apphcanon - LR g -
Vacuum and Hydro-Boost 1976 Passenger Cars 104 123776 1352 - — —
- Rear Disc Brake Procedural - Br\kc pv.d.al f)r‘essun: rar Junk clatter of chching - . . e
- Clanfication — Shop Manual Revision 1976 All Vehicles So Equipped 146 11477 2016 . noses of HVer-Bo()sl a hdl“d bm]\e pcd.ll . - - _ 45-80 lbs - -
= .~ Replacement HydroBoost Brake . - 1 Folrp - x - . ) -
- Boosters 1976 Vehicles So Equipped 138 T 18% g - apphcation - T N -
- Rear Drum Brake Assembhes 1976 Ali Models with Drum Brakes 04 12376 1354 h o e - = . e
- Backing Plate Ledge Wear andior N - - N " - - - . N ~ T Ya snch from - >
- Siow Release of Brakes 1977 Ford LTD Station Wagons and ~ -~ - - T h B .| 7 top — honzonal ~
- - LTD If Police or Tax Vemicles 146 nwam 2008 - o - LT~ - m ‘
Drfls Left on Bruke Application 1977 Granada Monarch 134 - _s®m 18R Bi- Master cylindér flnd level N y;slgn;‘crylmdcr\ A
- - - 144 877 18328 p N N o " & inch from top - 3
Rear Disc Brake Procedural R i - - T ” R - — inchned master R
- Clanfication — Shop Manual Revision 1977 All Vehicles So Equipped 146 AT 2016 . R . s, - Zcyhnders -
Replacement Hydro-Boost Bnke ~ - . = = i z — - e ——
Boosters 1977 Vehicles So Equipped 138 WNTI 1896 - IR . LT +
Brake Caliper Attaching Bolts 1978 Fiesta - 2w e -i - P 'c““;; rzqurred on piessure bleeder durng . p 16-30 Tbs .
Front Disc Brakes Protective Covers - 1978 Fiesta 140 BT 1540 R bruke bleeding - .- - .- . o e L B .-
Rear Disc Brake Procedurat - n ey N T . - = ~ N = N = -
Clanfication — Shop Manual Revision 1978 All Vehicles So Equipped 146 $1ATT 2016 7 - . . R T - haad - - - -
. TRAINING BOOKLETS - - - ;5 - N § <. __NAME -~ ”ﬁ e ; - - . " NUMBER _ - T
. CTP-1974-6 Drum and Disc Brekes (Diagnosis and Reparr) } - _ Rear Disé Brake Cahper Piston Removal Tool, A - T7SP-2588-4 =
1201-106 Evolution of Brakes B - B = ~ = — —— et -
- - - T ~ - Rear Disc Brake Piston Turning Tool = =~ .~ R . T7SP-2588-B T
- ’ - < Drum Brake Aduster Toal .~~~ _ . = " =- _"|  Rotunda Tool 11-0001 .
. T - One-Man Diaphragm-Ty pe Bleedéf - T Rotunda Toul 10-0011
- - « - :' . RN N - - . - . T- - = _ »: - - . -
- e - —_ 1t . - v - -
. A X a4 R e - S
T e — e - - g S e e S R TETLEE :z—v:—-:—w:-;: e e Rl e W
— e S




@ Compare your z::nswef\ with those below If they do not agree study the material agan untl you
understand the answers given - -

-1 A portinthe bottom of the reservoir that allows fluid to flow i and out (to and from the brake lines)

“Through pressure on the flnd in the pnmary cyhnder =~ .

ta

(1) Front piston mechamically operates the rear piston so the rear sy stem still operates
2) Brake warning light switch 1s closed by the pressure differential valve

w

I3

By distorting and then relaxing the piston seal B -

-

5 The rotor - -
6 The umt 1s not servicable 1t 1S replaced as a unit -

The 1gmtion 1s in START position with the engine cranking

1~

8~ When the disc brake Tmings are worn B

@ -9 When pedal 1s ﬁr;l apphed Not okay when pedal 1s pumped rapidly and released -
10 Master cylinder is by-pas;mg intemnally o -
11 (1) External Jeak -7 _ -
- (2) Master cylinder by-passing . B
(3) Arr entrapment ~ - -
12 Brakes will pult
13 Rear - - - . .

14 Farthest from master cyhinder - - R

45
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WE SUPPORT VOLUNTARY MECHANIC CERTIFICATION
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