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1963 HYDRAULIC and POWER BRAKE
SERVICE MANUAL SUPPLEMENT
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it means top quality parts and

fast dependable service

for all your automotive needs. You
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the auto parts distributor

who displays this emblem,

HE'S ONLY A TELEPHONE CALL AWAYI
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- BRAKE LINING

.. the best BRAKE your business ever had/
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The finast guality brakse linings

avaitable today. The speciat formulas

used have besn created as & result
Mitlons of miles of actua! read

v &, yesrs of specisf lab tasts

ang sctust highway perfermanss. -

This has preduced new standards

of brake perfarmance fer materisls

mnder ﬂiq friving sondition.

Y

GREATER RESISTANCE TO WATER
GREATER RESISTANCE TO FADE
GREATER RESISTANCE TO WEAR

WAYS INSTALL GRIZZLY LININGS FOR A BETTER JOB EVERY TIME|
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ow-.- TAKE THE GUESSING OUT OF BRAKE SERVICE WORK WITH
YN ﬂr"ﬁrj'pp nNg

s

e . vme

1's @ twa-In-ane toel that turns braks inspectiens Ints Brake relining jehs fer yeu. Yeu shew
your customers exactly how much fining iife le left In warn drake shaee. Yeu ten peint eut

precisely how far drums heve basn tumned.

IT'S A LINING THICKNESS GAGE! IT'S A DRUM DIAMETER K0-60 GAGE!

QET YOURS NOW! Yaur QRIZZLY jobber has them (n stock See him far ¢ res! pnm-nekd
desl that includes 8 valuable assertmant of QRIZILY relined brake shoes 18 yeu'll neve
miss 8 sale.

J

LF o R e S

HERE'S HOW EASY IT IS TO USE:

Clamp the lining thickness gage over the worn
portion of lined brake shoes and read what
percentage of c_niginal thickness is left. This
is 2 “must” measurement in many states with
vehicle inspection laws,

Set the sliding scale in the handle to the dlam-

eter of the drum. If gage slides in easily the
drum has been turned down too far and Is
unsafe for further turning. if gage does not
go In, drum can be turned down to remove

scoring and distortion.
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2 STANDARD HYDRAUUC BRAKES

1963 Applications

All 1963 models of Amerivun bullt pussen-
ger cars, including the Compact class are
equipped with Automatic Adjusting Brakes
unless exceptions are pointed out in the nppli-
cution intdux or noted in the text of this
munuul.

Busicully and fundumentally the three pop-
ular types of Automatic Adjusting brakes ure
similar., The principal difference in them
In the manner in which the star uljusting
wheel Is actuated in order to perform the
uutomatic adjustment as lining wear occurs,
Following i a detalled description by type of
tho 1963 Automuatic Ndjunting Systema:

BENDIX TYPE

The Bendlx type automatic udjusting brake
ts a two shoe duo-servo type that uses a
cable, a cable guide, udjusting lever, and
adjuster spring to actuate the udjusting screw,
{see {ig. 1)

el v
e A

Fig. |
Tho cable 1d hooked over the anchor plin
at the top und {a connected to the udjusting

lever at the bottom. It is uattached to the
secondary hruke shoe hy meiuns of the cuble
guide. The udjuster lever is attached to the
primary brake shoe by mcuns af the adjunter
spring.
DELCO MORAINE TYPE

The Delco Moruine type of automatic hruke
In a two shoe dua-servo hrake with a special
system of rods and levers which actuate the
stur adjusting wheel. ‘These consist of an
uctuating tink actuating pivot, override spring,
actuator, actuator return spring and, adjusting
screw,

A feuture of thia hruke 13 the override
spring ond overrhle pivot. Thid I8 n sufety
feature which allows the secomdary shoe to

be upplied, when travelling in reverse, in the
event the udjusting screw should become
“‘frozen'' this preventing the self-udjuster from
operating, On Chevrolet applications the actu-
ator, pivet and override spring are an
ansembly, (Cadillue brukes do not have the
avarride devicen)

l"l SeAn M uUves '.oNr ADAATM MW
. oL moNs
fig. 2 Daice Due-Serva Brokes - Automatic Adjusting.
WAGNER TYPE

“The Wagner type of automatic :uljusting
brake i3 used on 1963 American Motors 10
series (6 Cyl)) cars and all Studetbauker models
oxeept Avinti. it is a two shoe servo-com-
pouud typee.

Fig. 3

oot 3000
S saivn
o o

- aatow.

Wagner - Right Rear Srube Astembly.

Pig. 4
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STANDARD HYDRAULIC BRAKES 3

UThis hieske uses an upper link (shart),
lever crank, lower link (long), and an adjusting
lever to actuats the adjusting star wheel,

Anchot Pin \@D

Upper Link (Short) semmmmemmf

Lever Crank - @

\J

Lower Link (Long)

Star Wheel
\

Assembly @

Fig. 5 Wagner . Sell. Adjusting Componenh.
CALIPER DISC TYPE

The Caliper Disc type of automatic adjusting
brake (s used on the front wheel hrakes of the
1083 Stlehaker Avantl and s avallable ns
optional equiptment on the other 1963 Studelnker
menkets,

Fig &  Caliper Disc Broke

The wheel unit 19 made up of & rotating

tise and two rectiangular friction pads, actuated -

hy hydraulic wheel cylinders which are sup-
ported by a caliper hridge. A dust shield is
provided for protecting the inner surface of
the dinc. The wheel provides protection for
the outer surface of the disc. The rofating
disc i{s secured to and rotates with the wheel
huh. The caliper bridge is secured to an
adapter hracket ttached to the steering
knuckle.

fueh af the fwo wheel cylindors nee seecnured
to the culiper brldge with four cap serews
and lockwashers. The friction pads clip to
the pistons of the wheel cylinders and are
held in ponition in the caliper hridge by a
retainer plate and a retalner clip,

The wheel eylindee conalsts of n cylinder
body, Piston Seal, Piston with & sclf-ndjusting,

and retracting mechanism, and a dust seal, °

The wheel cylinders are connected in series
by a pipe assembly. .

[l
[ 3 43

O BILTAE BRS

Fig. 7

PRINCIPLES OF OPERATION . CALIPER
TYPE

In the relensed position there ia nohydrau-
lle pressure to the wheel cylinders hecause
the master cylinder does not have a residual
pressure check valve, The retracting spring
holds the cylinder piston and friction pad in
the releaned poaition which provides clearance
hetween the friction pad and the rotating disc.
(see fIg. ¥)

MAR 000789
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4 STANDARD HYDRAULIC BRAKES
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As hydraulic preasure from the master
eylinder upplics pressure to the eyllnders,
the wheel cylinder piston forees the friction
pads against the rotuting disc applying the
brukes (see (ig, 9), A pressure i3 ulso set up
agninst the retracting mechianism within the
wheol cyllmh-r pinton.

]
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fig.

Ad the hydraullo pressurn iy releuned from
tho whoel cylindors, the prossuce that was
upplicd to the retencting mochantsm spring will
nswint in rotracting the wheel cylider pinton
and [rlotion puds, The wheel eylimbse pistons
will force the hreke fluld back to the master
cylinder,

The retructing  mochunism conneets the
whee! coylinder piston, through a spring, o
spring seat, and a {riction type hushing toa
statlonary pin that {s securvd to the wheel
cylinder body., The hushing slides on the
stitionary  pin by the travel of the piston
to provide the sutomatte adjustoent feature ta
compennate for {riction pad wear,

NOTE: ‘The rear hrikes used {nconjuction
with the cullper dise [ront brukes are con-
voentional  Readix two  shiewes non-serva, self
centering  anchor  type,  (See o 198 eawmal)

PRINCIPLES OF OPERATION . OTHER
THAN CALIPER DISC TYPE

Fig. 10  Bendis Sell-Adjusting - Front . Chrysler

Fig. |} Bendis Sell-Adjusting - Resr - Chrysler.

The principle of the Autamatic Adjusting
type of hrake I8 that when the heakes ape
upplied while the cue s travelling in o
roverse direction the secondary shoe forces
the upper cend of the primuary shoe nguinst
the bruke anchor pin, Tho upppr end of tho
secomditry shoe {s forced away [rom theanchore
pin.  The movement of the secomdiary shoe
cines thy cable to pull the adjusting lever
upward and aguainst the end of a tooth on the
gdjusting screw, the upward travel of the
lever {ncreases an Hning wear lnereases,
When the lever ean move apwanld Lae enough,
due o nercase in Hoing wear, 11 passes
over the end of the tooth ad engages the
tooth, \When the brikes ure released, the
automutie wdjuster spring pulls’ the lever
thownwited causing the stare wheel to turn and
expratnl Che shuw w thas comgeensedtogg toe Hndog

MAR
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STANDARD HYDRAUUC BRAKES 5

wear, The star wheel ia turned one tooth at
a time ax the linings progressively wear,

When the car I8 moving florwitrd and the
hrakes are appliesd, the secomlary shoe s
agadnat the anchor pin and the primary shoe
in moved against the drum. Therefare, the
adjuster does not operate. In 1963 there is
one exception to the above outlined automatic
adjusting principle. Chovrolet offers 2 special
CHeavye Dutv'’ welf adjusting brake ax optional
eaquipment on the Corvette Sting Ray models,
Metallic linings are standard ecquipment on
thix hrake. In this hrake the self adjusting
devier s mounted on the primary shoe and
fgections ax the brakes are applied with the
et trvelltng o o forward direction, Adjust.
ment procedures, ete. are the same as for
the other sutomatic adjustment assemblien,
The front amd rear beake assemblies are
taisteally the same exeept that the parking
teake tever, Hok and spreing are located in
the reapr beakes, The anchor pins are (xed
-and noneudjustable,

ADJUSTMENTS:

Minor:  Although  those breake typos are
selleadfustiog 0 el brake adjustment is
required
relined, or replaced, or when the length of
the adjusting screw has heen changed while
performing some other service operation,

MANUAL ADJUSTMENT . BENDIX TYPE:

In order to perform a manual adjustment
it 1s necessary to insert an lcc pick, thin
sacrew driver or nther sultible tool, through
the star wheel adjusting hole to hold the
afjusting lever aut of engagement with the

a-

~lts
L

MOVE HANDLE
UPWARDS

after the bhrake shoes hive bheen .

HI144.A

Fig. 12

adjusting screw. \lternative: Remove all wheel
and drum asscmblies and free up alf adjust. -
ment screws, .

1. Mier the shoes have been tnatalled or
the wljusting serew has been turned install
the drum.

2. Remove the adjusting hole cover from
the hacking plite and turn the adjusting screw
upward (o expivl the shoes, Continue until
& shight abesyge ix felt when the drum (s potated,
(sce (e, 1:9)

fig. 13

3. Remove the drum. Hold the adjusting
lever out of engagement with the adjusting
acrew, Back off the adjusting screw 3/4of a
turn with the fingers, If finger movement will
not turn the scerew free It up: otherwise the
selfaadjusting lever will not turn the scrow,
Lubricnte the ndjusting acrow with ofl and
oot with wheel Ienring grease, Any doviation
from this procedure may cme damage to the
adjusting serew and conserquent self wljuster
prohlems,

1. Resinstall the drum. Make o number of
atops, while travelling in reverse. Alternate
method is: with the car mounted on a hoist
itnd some anc seited in the car, have helpers
vigarauxly xpin the front wheels in g backward
direction while several applieations of the
hrake pedal are made. This balances the ad-
justment on all four wheels,

5. On rear hrakes a step-saver, hefore
connceting the parking hrike cable, is: with
the car on the hoist and some one in the
driver's seat, start the motor and with the
transmission lever engaged in reverse apply
and releaze the hriake pedal several times.

MAR 000791



6 STANDARD HYDRAULIC BRAKES

(o

After this hus been done, counect the parking
bruke cahle, Be sure to check the purking
bruke cahles for proper udjustmunt, Check ta
aen thut the equallzer lovore opepates frecly.

it Cheveolet, Oldamobibe op Poutiae 19637

modeln e equippod with Bomdix typoe hrakes,
sco [lelco-Moruine mection for munyul wdjunt-
ment procedure.

MANUAL ADJUSTMENT.DELCO MOR-
AINE TYPE
(Except Chevrolet and Oldsmobile)

1, After relialng or replacing shoes, in
order for the drum to slide over the shove
frecly, shorten the stur wheel wdjusting serew
untll the star wheel is approximately 1/8"
{rom the plvot nut.

2. After installing drum turn star wheel
away from adjusting lever until the shoes
drag heuvily tn drum. ‘Then, while holding
andjunting lever awiy from the stur wheel with
u smull rod or & wire hook, turn stur whevl
back towards adjusting lever one complete turn
or 10 notches,

AfHURTY It
LEIVEIN

@! "'. WIKE,

S oo

~ & N - .

SHHUCKET =~ —- L YO L REW
L BRLF

NRAKF - :

DRUM o S il Y~

HEMOVE WHEEL THEN REMOVE
KNOCKUUT PLUG OR DUST COVER FHOM
DIAKE DRUM 5LOT. HOLD ADIUSTER LFVER
AWAY } HOM SPROCKET 15 FORE BACKING OFF
UHAKE sHOE ADJUNSTMENT, ALWAYN INSTALL
A DUNT COVRH IN TitF IHRAKE DHUM SL.OT

Ur POXHE INSTALLING WHEEL,

Fig. 14

NOTE: Alternate method is: with the cur
mounted on u holst and some ane seated in the
car, have helpers vigorously spin the front
wheels In a hackwurd direction while several
applicationa of the hrake pedal are made,
On rear hrakes u step-suver, lefore cone
necting the parking berake cable, (s with the
cur on the hoist and some one in the driver's
seut, start the motor and with the trinsmission

lever enguged (n reverse, apply und release
the brake pedal several times, After this has
been done, connect the parking hruke cahle,
3. Complete the ndjustinent by making i
numlber of wtops while the car I8 Travelling
In reverss, ‘This will automaticaily adjust the
whoux to uniform olearance,
_ NOTE; 10963 Pontlac Cars (Tempont ux.
ceptedy have adjustabile front anchors, \djust
an follows:

) Install drums, Hetain rear drums with
one wheel nut. .

{) ltemove adjusting hole covers from
front hncking plates,

() Adjust front wheol beurings with bhrakoe
shouen (ree,

(d) Using o feeler gauge set both ends
of the secondury shoe lining to a cledrance of
015" £ 005", Change clearance at anchor
pin end of lining by rotating anchor pin,
Change clearance at wdjusting serew end of
lntng by shortenlng or lengthening adjusting
HCTUW,

(¢) Adjust anchor pin and adjusting serew
until therce tw 2 (lve to ten pound dragon
L18 leoler gauge atl vach ond of the seeondiary
shoee Hndng,

NOTE: The reur fixed anchor beikes, o
fecler slot in druma, are adjusied tn the xume
manncr as outlined for conventional self ad-
justing brikes,

SPECLAL NOTE: . 1963 Temywest

Duce to the spectial characteristics of the
Tempedt rear suspension system different
steps, in making the manual adjustment on the
rear brakes, are necessary In order to he
sure that the rear hriakes do not deag uader
comditions of unusual loading or cornering.
They are:

(a) Ralse car 30 rear wheels hang down.

(b) Loosen parking brake cable or discon-
nect anchor from side of torque tube.

(¢) Expand adjusting screw to produce §
to 8 pound drsg on outside of tire.

() lnsert a small rod or screw driver
through the adjusting screw slot in the hacking
plate and hold the automatle adjumting lever
awily from the adjusting screw star wheel,
(e e, 1Y)

(¢} Wack off the stitr wheel 26 notches with
shock absorbers fully extended. {Hack off 30
notches {f holst supports rear suspensionneiar
ends of conteal arma nd proevents cear wheels
from hanging Jdown.)

(N After wtjustment, drum rotation shoutd
he free from bruke drag,

MAR
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STANDARD HYDRAULIC BRAKES 7

MANUAL ADJUSTMENT.DELCO MOR.

AINE TYPE
(Chevrolet and Oldsmobile)

fimtke Drume on 1908 Chevrolet, Oldamo.
ble and rear drams on Pontine madels do
mt Incarporate an innpectton slot, In arder lo
gain aceess fo the adjusting serew star wheel
In ¢iase the dram cannot be removed due to a
binding condition, it is necessary to knock out
the lanced area in the weh of the brake drum
using it chisel ar similar tool,

LALTION; After knocking out the metal,
be sur¢ to remove it {rom the inaide of the
drum and clean all particles of metal from the
brake compitrtment. A new hole cover must he
instiulled hefore re-installing the drum, )

With thix type of installation manual ad-
justment procedures are as follows:

1. With hrake drum removcd disengage the
actuator from the star wheel and rotate the
star whecl by apinning or turning with ¢ small
acrew driver,

2. Recommemnded:

(1) Use n spectal Drumeto-lirake Shoe
Clearance Gauge (Ammco I'art No. 8650,
Cheveolet Purt No, §-21177) to check the dia-
meter of the hrake drum, (sce fig, 15)

Fig. 13 Using Drum-to Brake Shoe Clearence.

(h} Turn the tool to the oppanite side
and fit over the brake shoes by turning the
star wheel unttl the gauge just slides over
the liningn. (sce fig. 16)

. (©) Rotate the gauge around the brake
shoe Hning surface o assure proper clearance,
Altermite:

(n) Using the breake drum as an adjust.
ment fixture, turn the star wheel until the
drunt sllilen aver the hirake shoes with o stight
drag,

(h) Furn the atar wheol 1174 turns to
retenet the shoes, ‘This will allow sufficlent .
Hutng-to=leum  clonrmmee so final adjumtment
muy bo made,

3, Inatull the drum and wheel,

NOTE: Make cortaln when inataliing the
druma that they are Installed (n the same
position an they were when removed with the
drum locating tang in line with the locating
hole in the wheel hub, (see fig. 17)

P

Syew b "

Fig. 17

MANUAL ADJUSTMENT.WAGNER COM.
POUND TYPE:

1. After the brake shoes have been‘in-
stalled in thelr correct positions initially
adjust the atar wheel nasembly to a point where
approximately 3/16'" to 1/4'' of thrends are
exposed between the star wheel and star wheel
nut.

2, Inxtall the drum. Remove tho access
slot cover and with a brake adjusting tool
or serew detver rotute the atar wheel until
the wheol {a fn the lockod pasition,

A, ack off the star wheel at least 18
tey 20 ntehen (elicks).

Aligning Drum Tong with Wheel Hub

MAR 000793
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8 STANDARD HYDRAUUC BRAKES -

NOTE: Do not innert a second tool to 1Mt
or pry the adjusting lever off the stur wheel
teeth on this typu of hrake,

4. Drive the car in reverse, or with car
on hoist follow procedure outlined for Bendix
and Delco Moraine making 10 to 15 brake
upplications to udjust all bruke shoes touniform
clearunce,

REMOVAL -
DRUM

1. Raise the car so that the wheels are
clear of the floor.
2, Remove the hub cup, wheel und beuring
dust cap. Remove the cotter pin, nut and washer.
3, Pull the drum outwurd upproximately
two {nches, Push huck into originul position.
Remove tho whoeel beartag wid withdraw the
drum. If the drum binds on the brike shoos
and will not come off (nsert un lee plek or
nurrow screw driver through the brake udjust.
ing holo {n the hucking plate and discngnge
the adjusting lovor from the wdjusting derow.
While holding thu adjusting lever awny from
the udjusting screw hack off the adjusting screw
with the bruke adjusting tool. Be careful not
to burr, chip or damage the notches in the
. adjusting screw and thus cause consequeit
tnoperation of tho sell ndjusting mechunism.

REMOVAL - BENDIX TYPE . REAR
DRUM

BENDIX TYPE . FRONT

1. Raise the car so the wheel is clear ofs

the floor.

2. Remove the huh citp und wheel.

3. Rlemove the retuining nuts and remove
the brake drum. If the drum will not come off,
fnsert a narrow screw driver through the
brake adjusting hole in the backing plate, and
disengage the adjusting lever from the adjusting
screw, While thus holding the adjusting lever
uwuy from the adjusting screw, buck off the
adjusting screw with the brake adjusting tool
{tig. 12,). Back off the adjustment only if the
drum cannot he removed. Be very careful not

to tarr, chip or dumage the notches in the
acdjunting serew; otherwise, the self adjusting
mechanism will not function properly,

BENDIX TYPE . BRAKE SHOE AND AD.
JUSTING SCREW REMOVAL

Before disassembling bruakes study the
hrukes carclully. Note the relative position of
eiach part and the eolor cading of sapringsy, ete.
In many cases hrake parts are not interchange-
able from one side of the vehicle to the other.
Keep the purts of each wheel brake sepuarated
from the parts of other wheel brukes.

.1, With the wheel und drum removetd, tnutail
a clamp over the eadr of the wheel eylinders
unless the huoklng plate ta equipped with ntops
or tub, Some 1963 Model wheel eylinders are
equipped with rubber boots thut ure recessed
in grooves on the wheel cylinders. This pre-
vents the pistons from leuving the wheel
cylinder und 1t s not necessary to use wheel
eylinder clumps on these wheel eylhicders.

2. Disenguge the udjusting lever from the
adjusting screw by pulling outwurd on the
adjusting lever, (sve fig, 1) !

3. Move the outhoard stde of the adjusting
screw upward and buck off the plvot nut as
far as it will go.

4. Puil the adjusting lever, cuble and auto-
matic adjuster spring down and towurd the
rear to unhook the pivot hook from the lurge
hole in the secondury shoe web, Do not attempt
to pry the pivot hook out of the hole.

5. Remove the automatic adjusting spring
and the automutic adjusting lever,

6. lemove the secondary shoc to anchor
spring with & refracting apring tool, Using the
sume tool, remove the primary shoe toanchor
spring and unhook the cuble anchor. (fig. 19)

7. Remove the anchor pitn plate (not used
on all tnstaliutions),

8. Remove the cable guide from the second.
ary shou (sece fig. 1)

9. Rumove the shoe hold-down springs,
shoes, adjusting screw, pivot nut, and socket.

10, On rear brakes, remove the parklng

_bruke, link and spring. Disconnect the parking

brake cable from the parking brake lever,

11. After removing the rear brake secondary
shoe, disassemble the parking hrake lever from
the shoe by.removing the retalning elip and
spring washer,
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STANDARD HYCRAULIC BRAKES 9

CLEANING AND
GENERAL

INSPECTION -

1. Wash «ll the parta, except the brake
shoes, tn o cleaning flutd and dry with come-
pressed atr,

2. Brush all dirt and dust from the hacking
plates and the interfor of the hrake drums.

3, Inupect the hrake shoes for excessive
laing wear or shoe damage. If linings are
worn or i{f the shoes are diumuged they must
be replaced. Replace otl saturated linings.
Replace linings only in axle sets. Before
replacing linings check the drum diameter to
determine if overstze Hintngs must be installed,

4, Looxen wheel eyllder oot and innpect
wheel cylinder for hrake fluld lcakage, If
leuk exists, remove wheel cylinder for service
or replacement,

5. Disassemble the adjusting screwassem-
bly. Clean and inspect as lollows:

(1) Check thrust washer and mating sur-
faces for lurrs or excessive wear,

() Inspect teeth on sprocket for wear,

(¢) Remove all foreign material from
adjusting screw and nut. The nut muat rotate
freely on threada,

6. Check the foot of the adjuster lever for
wear,

7. Check the override pivot {(where used)
for weu' or deformed parts.

. Inapect all other hrake parts and replace
any th.u are worn or damaged,

9. Inupeet the hrake drums, If the drum
shaws indication of scoring, heat checks ctc.
it should be machined or ‘‘turned down.'
A drum that is cxceasively scorced or shows

a total Indicntor run out of over 007 inch

should be turned down.

On cars that are equipped with tapered
hub drumsa  (Amercan Motors, Chrysler,
Studebaker) ¢ {3 advisable tohold the indicator
run out reading to a maximum of .004 inch.
In order to properly machine tapéred hub
drums, assuring that they are held within
correct out-of-concentric limits, a tapered
hub adaptor tool (\mmco Tool No. 7325)
fs available, (wee fig, 20) Ita use will eliminate
service compluints and come hack's duc to
out-of-concentric and wohble effect leading to
pulsating pedal, rear drum chatter,and other
erratic braking action,

Remove only enough stock to climinate the
scores aml true up the drum. Inno caac should
the refinished diameter exceed .060 tinch
over-size,

AMMCO NO. 7323 TAPI D WUS

ORIV EATIE WOUMTING ANAPTOR

Fig. 20
INSTALLATION: BRAKE SHOES AND
ADJUSTING MECHANISM . BENDIX
TYPE

1. Apply a light coating of high temperature
greanc (Silicon hase or equivalent) to atl the
points  where the brike shoes contact the
hacking plate,

2. flefore installing the rear hrakc shoes,
asxemble the parking hrake lever to the
secondary shoe and secure with the spring
washer and retaining ctip. On Chrysler Cor-
poration Products he sure ‘that the wave type
washer is {inutalled. Under the horse-shoe
retaining clip outside of the parking hrake
lever. Apply a light coating of Silicon hase
grease, or equivalent at all the points where
the brake shoes contact the backing plate,

3, Position the lirike shoes on the hacking
piate and tnatall the hold down apring pinsa,
rprings and cups, On the rear hrakes inatal)
the parking brike tnk and apring. Connect the
parking brake cable to the parking hrake lever.
(sce fig. 1) After making manual nd)untment
Sce "'Munual adjustment-Bendix Type,"'

4. Inntall the anchor pin plate onthe anchor
pla (where uscrl). Install thc cable anchor
(eye) over the anchor pin with the crimped
stde toward the hacking plate.

—
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10 STANDARD HYDRAULIC BRAKES

8. Instull the primary shoe to snchor npring
with o speclal retractor spring tool.  (fig. 21)

8. Install the cuble guide on the sccondary
shoe web with the {lungud hole fitted into the
hale In the wecondary shoe web, ‘Fheewd tho
cublle around the enbile guide groove, ‘The
cahlo must be positiom:dl in this groove and
not between the guide und the shoe web.

7. Install the secondary shoe (o anchor
spring with the special tool.(see [ig. 21) Be
sure thut the cable end is not cocked or
binding on the anchar pin when installed. Ite-
move the brake cylinder clump.

M1252-A
Fig. 21

8. Apply high-temperuture Silicon hase lu-
bricant or equivalent to the threads and the
socket end of the adjusting screw. ‘Turn the
adjusting screw {nto the adjusting pivot nut
to the limit of the threuds and then back off
1/2 turn,

NOTE: Extreme cuution must be taken to
ussure that the correct adjusting screw is
ussembled fnto each hruke., Interchanging
adjusting screws from onc¢ side of the car
to the other would cause the brake shoes to
retract rather than expand each time the
automatic adjusting mechanism operated,.

To prevent installation on the wrong side
of the cur, the sacket emd of the adjusting
screw is stumped with anRor L. The adjusting
pivot nuts can be ldentified by the number of
lines machined around the body of the nut.
One tine indicates = left hund nut; twa lines
indicute a right hand nut.

9. Place the adjusting socket on the screw
and Install the assembly between the primary.
and secondary shoe ends with the adjusting
screw neurest the sccondinry shoe,

10. Hook the udjusting cuble hook in the
adjusting lever (rom the backling plate side,

" line of the screw.
low this center-line, the lever will not lock

The udjusting lovers ure stamped . or L. to
Indicute their installation on a right or lelt
hand brake assembly. (uce fig, 22) .

11, Place the hooked end of the adjuster
spring Into tho large hole in the primary
shoo webh, and conncet tho loop und of the
spring to the udjuster lever holo.

12, Pull the adjuster lever, cable and auto-
matic adjuster spring downand toward the rear
to engage the pivot hook in the large hole in
the secondary shoe web. (sce fig. 22)

ADJUSTING LEVER

©

HVOT NUT SOCKET

. ADJUSTING SCREW
b

I0ENTIFICATION LINES H1143-A

Fig. 22

13. Now check the uaction of the adjuster
by pulling the section of the cuble between
the cable guide and the adjusting lever toward
the secondary shoe weh far enough to lift
the lever past a tooth on the adjusting screw
wheel. The lever should snap into position

- behind the next tooth, and relcase of the cuble

should cause the adjuster spring to return
the lever to its original position. This re-
turn action of the ltever will turn the adjust-
fug merew ane tooth. If this check does not
produce the nction deseribed or {f the lever
action is sluggish instead of positive and
sharp, check the position of the lever on the
adjusting screw toothed wheel, With the
hrake in & vertical position (anchor at the
top) the lever should contact the adjusting
wheel 3716 (v or - 1/32") atove the center
If the contact point is be-

on the teeth in the adjusting screw whec! and
the screw will not be turmed as the lever is
actuuted by- the cahle. To determine the
cause of this condition:

(a) Check the cable end fittings. The
cable should completely fill or extend slightly
beyond the crimped section of the fittings.
If it does not, pounibile damage is Lilicated
and the cahble assembly should Le replaced.
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STANDARD HYDRAUUC BRAKES 11

Oltatn 0 new cable and compare the length
of the old cahle with the new cable, Improper
cable length could be the cause of troublle.

M) Check the cahle guide for damage.
The cahle groove should be parallel to the
ghoe web, and the Iexdy of the guide should
He flat againat the web, Replace the guide
it it shows cvidence of damage. When ase
sembling the guide to the shoe make sure that
the guide dacs pull away from tho shoe,

("} Cherk the plvat honk on the lever,
The hook aurfnees should e sguiare with the
tendy of the lever for proper plvatiog, Heple
the hook or replace the lever if either shows
evidence of damage. The hook is sometimes
damaged when & manual adjustment {s made
with an fce pick., or thin screwdriver, and
atar wheel adjusting tool,

{d) Check that the adjusting screw socket
is properly seated in the notch in the shoe
web, (scc figs, 10 & 11)

Installation - Front Rrake Drum - General

1. Install new {nner wheel bearings if tne
spection Indicates they are needed. U not
replaced, repack with fresh lubricant and
{nstall with new seal, (see fig. 14)

2. Wipc most of the grense out of the
huh. Install the drum nasembly, outer wheel
bearing, washer und retiining nut.

WLARPRET oot niute SCTus ey L nrves ) RANT Yl

ey Ly wermg 400 LIRS
£

( b{:m....

\,!",‘.«-t-u- e wirsy

- _ \

Ky

AL ivem MR vt g -
Wi weew

Fig. 18

3. Adjust
to the f{ndividunl car manulacturer's apece
ificatlons.

4. Install the grease cup, wheel and hub
cap. If the adjustment was backed off ad-
junat the hrakes ns outlined in the *‘Adjustment
Procedure’ section, .

the wheel bearings according

Installistion « Rear Beake Drum o General

1. Mace the drum over the bhrike taseme
bly and into position. Inatall the nuts and
tighten securely.

2. Install the wheel and manually adjuat
the hrakes while the car is on the hoist or
utand, With the eugine running amxl the trans-
mianion lever in reverse apply the brake
pedisl several times.  This will unfformly
adjunt the rear hrakea,

REMOVAL . FRONT BRAKE SHOES &
AUTOMATIC ADJUSTER . DELCO MOR.
AINE

1. Hotst car and rcmove the front drum
and hub assemblies, It may be necessary to
hack off the hrake shoe adjustment before the
brake drums can be removed, Inscrt o small
screw driver or awl through bhacking plate
slot and hold adjuster lever away from ad-
justing screw sprocket in order to back off
the hrake shoe adjustment. On Chevrolet and

TY0idsmohile it 1s necessary that s pre-punched

plug be removed from the drum with a chisel,
or similar tool, in order to free up the drum.

2. Remove the primary and secondary shoe
return aprings and the automatic adjusting
sctuating link,

On Chevrolet inutallations remove the
actuator return spring. Disengige the link
end {rom the anchor pin and then from the
secondary shoe,

3. Remove the bhrake shoe hold down
aprings, pina and washers, Hemove the auto-
mtic adjuster lever or actuntor, pivot and
override spring assembly, and the sutomatic
adjuster return apring.

4. Spread shoes to clear wheel cylinder
linkx, then remove the primary and sccond-
ary shoes an an ansembly,

5. Remove the primary to secondiary shoe
spring and the automatic adjusting screw,

REMOVAL . REAR BRAKE SHOES &
AUTOMATIC ADJUSTER - DELCO MOR.
AINE )

1. Holst car and loosen check nuts at
forward end of parking brake cable suffictently
to relcasc tension from the cahle, or remave
parking irake crualizer nut,

2. Remove rcur wheel assemblies and re-
move rear hrake drums, It may be necessary
to back off the brake shoe adjustment before
the brake drums can be removed, See 1"
under “*Remonval nf Front Rrake Shoes’’,
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12 "STANDARD HYDRAULIC BRAKES

3. Remove the primary and the secondary
shac return springy and the automantic adjuster
actuatiog luk.  Oa Cheveolet lnstadlations
remove the actuator return spring. Disenguge
the link end from the anchor pin and then
from the secondary shoe.

4. Spread shoes slightly and remove the
parking brake jever strut amd spring, then
disconnect the purking bruke cably from the
opuruting lever,

5, lumove the bruke shoe hold down
springs, pins, und wushers, Remove the auto-
mautic adjuster lever, or actuator, pivot and
override spring asmembly, nnd the lever ree
turn spring.

6, Spreud shoes to clear wheel cylinder
links, then remove the primary and the sec-
ondiary shoes as an assembhly.

7. Remove the primary to secondury shoe”

spring ami the automatic adjusting screw,

8. Remove the parking Lruke lever {rom
the secondary shoe,

9, Clean and inspect all parts as per in-
structlons given previously in the *‘Cleaning
und Inspection’ section of this muanual.

INSTALLATION . FRONT BRAKES .
DELCO MORAINE

RTANT: Refare installing hrake
shoe assemblies lubricate all baeking plate
ledges, automatic wljusting screw threads,
thrust wusher mating surfuces and all other
contact surfiuces with a light coating of high
temperature silicon lubricant or equivalent.

1. Assemble  the automatic  adjustmoent
NCerew,

2. Attach the primuary to secondury shoe
spring to the shoes with the long hooked end
of the spring connected to the secondary
shoe, The primary to the secondary shoe
spring must not contact the adjusting scerew
nprocket,

3. Position the nutomatic adjusting serew
between the primary uand secondary shoes
with the sprocket end of the screw toward the
secondary shoe and pointing toward the rear
of the car,

NOTE? The right front and right rear
bruke adjusting screws have left hand threuds,
The left front and left rear brake adjusting
screws have right hand threads. 1t is im-
peratlve that these adjusting screws do not
become interchanged during removal amd res
fnatalintion.

4, Position the shoe assembly on the hack-
ing plate and position the wheel cylinder links
in the shoe notches,

S.-Position the upper end of the automatic
adjustment sctuating link onto the brike shoe
gulde at the anchor pin,

6. Hook the uutomatic adjustment actuating
link onto the override pivot and then position
the automatic adjuster lever assembly and
return spring on the secondary shoe. Fusten
with the hold down spring assembliies,

7. Instull the primary shoce hold down
spring ussemblics,

8. Instull the primary and secondury bruke
shoe return springs.

9. Install the {ront hub and drum awsem-
blies,  \djust front wheel tearings to the
individual manufacturer's wypeetfication.

10. Manually adjust the brakes as outlined
in the Delco Morulne ‘*Manual Adjustment'’
section of this manual, This cun be done

before the drums are tnstalled hy uxing
Ammco lirnke Shoe Adjustment Gage No.
8650,

INSTALLATION .
DELCO MORAINE.

i Pull parking hruke cubles back and
forth through cowluits, lubricate freely with

REAR BRAKES .

. Lithium soap grease or equivalent and return

cable to normal position. Remove excess
lubricant,

3, Install paarking Lienke fever to the nee-
ondary shue.

3. Assemble the automutic adjusting screw,
nut and socket.

4. Attuch the primary to secondary shoe
spring to the shoes with the long hooked end
of the spring connectisd to the sccomndary
shoe.

S. Position the automatic adjusting screw

. assembly between the primary and secondury

shoes with the sprocket end of the screw
toward the secondury shoe axd potating toward
the rear of the ear.  The sprocket must mot
contiwet the primary to sceondary shoe spring.

NOTE: The right rear brake adjusting
screw hus left hand threads. The left rear
brake adjusting screw has right hand theeads,
Muake sure that they do not become inters
changed during removal and re-fostatlation,

6. Pasition the shoe assembly on the back-
ing plate and position the wheel cylinder pins
{n the shoe notches.

7. Install the parking brake strut
spring.  (dee Hg, 18)

3. Place the upper emd of the automatic
adjusting actuating link over the anchor pin.

9. Hook the actuating link onto the over
ride pivat and then poaition the adjuater lever

and

,\j{

-
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ansembly amd retuen spring on the secondury
shoe. Fasten with the hold down spring as.
semblica,

10, Canncet the parking brake cable to the
parking heake lover,

11, Install the primury shoe hold down
spring asscmhli{es,

12, Install the primary and secondary hrake
shoe return springs,

{3, Instull the drum and wheel assemblies,

14, Nuxernbile parking heake cabltos to equals
tzer and reinstall cqualizer to car,  Adjuat
the parking hirnke,

15, Manunlly ndjust the hrakes hy f{ollowing
the pracedurea outlined in the Delco Moraline
“Manual Adjustment’’ section of this manual,
This can be done before the drums are in-
stalled by using Ammco Brake Shoe Adjust-
ment Gage No. 8650,

WAGNER SERVO.COMPOUND TYPE -
REMOVAL - SHOES AND ADJUSTING
MECHANISM

1. Hemove the long link with **3'" shaped

end {rom the crank lever and adjusting lever, ™

2. iemove the whort link with **S'' shaped
end from crank lever and the anchor pin,

3. Remove the lower spring, adjusting lever
and adjusting screw assembly,

4. Hemove anchor crank from secondary
shoe. On rear shoes remove parking brake
strut,

§. Remaove the primary and secondary shoe
return springs, .

6. Wemove the guide plate and anchor
block. Remove the shoeholddownpinand clip.

7. Remove the shoes from the backing
plate.  (xee fig, J)

WAGNER SERVO-COMPOUND TYPE .
INSTALLATION OF SHOES AND ADJUST.

ING MECHANISM (see fig. 4 )

1. Plare shoes on backing plate and secure
with the shae hold down pin and ollp,

2. Dinee the adjusting lover on the seconde
ary shoe web making sure the slot in the
lever engages to full depth with the slot in
the shoe web,

NOTE: The adjuster levers are painted
red for right hand brakes and hlue for left
hand brakes,

3. Inatall the star wheel assembly. The
star wheel must be (nstalled over the adfust.
Ing hole in the backing plate,

4. Assemble the lower spring.to the webs
of the primary and secondary shoes. The
Long Hook FEnd should he secured {n the amall
hole In the secondary shoe and should be

undeer the shoe weh,  The short hook end
should he secured In the small hole in the
primary shoe. When installed correctly, the
long hook end will not interfere with either
the lever or the star wheel teeth,

9. Install the anchar hlock with arrow
pointing in the forward direction of drum
rotation (see fig, 43),

» Anchor Block

' o Convex  Straght
o Side §»do'g

ory:
Shoe Y

Fig. 43 Anchor Block fnstallction - 10 Series.

8, Place the guide plate over the anchor
pin and Inatall the shoo return aprings with
the long hook end flat agninat the guide plate,

7. Install the lever crank in the emall
hole in the secondary shoe weh, the left
crank on the left hand brakes, and the right
erank on the right hand brakes. A *‘L' or
R’ {s located on the hexagon side of the crank
for identification. Make certsain the lever
rotates {reely on the hexagon head screw.

8. Asacmbhle. the short wire link with large
haok by firat inserting the *'S'' shape offset
end Into the lever crank hole which is cloaest
to the hexagon head and then snap the hook
end of the link in the top groove of the anchor

in.

P 9. Inscrt the long link with *'S'" shaped
end in the criank lever, Lift the adjuster lever
up cnough to hook the link in the slot of the
adjuating lever.  The adjusting lever will
then engage the atur wheel tecth batween
1/16" ubave or below the centerling of the
star wheo! axnembly,

CALIPER DISC TYPE BRAKES

The friction pad In the Caliper disc brake
is replaced when worn without removing the
Callper unit from the car.

To check pad cleirance and weir remove
the wheel, For clcarance check, insert afeel-
er gauge between friction pad and the rotating
disc. Ord(nnrll‘y. clearance should be a
minimum of .004"’. However, {f the car was
stopped by a hrake application, just prior to
checking the clearance, it is considered noe-
mal {{ the hrakes tend to drug. Hotation of

MAR

000799




14 STANDARD HYDRAUUC BRAKES °

the disc is a fuctor in cuusing the friction
pads to move away {rom the slxe,

When puds hive worn to .200"" thickness
replace the [riction pad and securing plate
assemblies,

PAD REPLACEMENT

1. Hemove the wheel and tire susembly.

2. Remove the bolt, nut and lockwasher
to free the hrake pad retaining clip.

3. Enguage a2 wire hook in the hole of the
inner frictlon pad remaval tab, (No. 2 in 111.)
or grasp the tub with a pair of pliers and pull
to remove the tub,

Fig. 23

4, Clean the backing plate, dust seal and
surrounding area.

NOTE: A specinl Brake Piston Return
Lover ‘P'ool (Studobuker Purt #J-21172)
required to re-set the wheol cylinder pistons,
This (s necessary to provide clearance for
inserting the new pad assembly,

5. Slide the forked end of the special tool
between the rotating disc and the piston.
(sce {ig. 24) The flat side of the tool should
be towurds the face of the rotuting disc and
the pivot stud of the tool inserted in the hole
from which the retainer clip bolt was removed,

6. Attach a hleeder hose to the hleeder
screw and connect to & jur semi-{illed with
bruke fluld, then loasen the blceder screw,

7. Using the tool pivot stud as a fulcrum,

Fig. 24

10. Slide the new friction pad assembly
fnto position with the pad securing plate en-
gaging the protruding bhutton of the wheel
cylinder plston.

11, Repeat the preceding steps to remove
and replace the opposite friction pad.

M2, Replace the friction pad retainer clip
and secure with bolt, lockwasher and nut.

13. Check for proper fluld level (n the
master cylinder reservoir and add us re-
quired. Check pedal pad; if pedal (s solid (t
will not be necessary to blced the hrakes.

_If, however, the pedual i3 spongy; it will be

apply force on handle to slide the piston into -

the wheel cylinder,
8. Tighten blceder screw.,
9. Rlemove tool.

necessary to hleed. Use a pressure bleeder
or have someone apply light pressure on the
hruke pedal. Obmwerve fluid (low (rom the
bleeder screw and tighten the screw when
flow of air bubbles stop. Maintain the pres-
sure while tightening.

14. Replace wheel.

15, Ixepress hrake pedal several times to
properly seat the frictlon puds,

CAUPER UNIT - REMOVAL

1. Remove the front wheel and tire as-
sembly.

2. llemove the hydraulic inlet ptpe from the
Caliper unit,

3. Remove the two capscrews and lock-
wuashers that fasten, the caliper unit to the
stecring knuckle adapter bracket. ((ig. 25 #3).

NOTE: shims are used betweenthe caliper
and the adapter bracket to center the caliper
around the disc, Watch {or the spacer shims
{{ig. 25 #4) and note their exact locutton.
This procudure will save valuable installation
time,
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Fig. 25
DISASSEMBLY . CALIPER UNIY

.l.- '_:;r.—-l EECY _T

l@ R
. ™\

The unit should be thoroughly cleaned be-
fore disansembly. Clamp the unit in a vise,
sccuring it by the mounting hons,

1. Remove the hydraulic pipe szssembly
between the two wheel cylinders. Note the
correct installation of the pipe befores re-
moving It.

2. Remave the aut and lockwasher (fig, 28
10) arvk the bl ((1g. 26 #11) to free the friction
pid retniner oflp (fig. 26 110),

d, Engage a wire hook In the hole of the
{rictlon pad removal tab and pull to remove.
Remove the other friction pad ((ig. 26 #15),

4. Remave the [our cupacrews and lock-
wushera (fig, 26 #7) from each wheel cylinder
to fres them from the Caliper Bridge (fig.
26 14). .

5. Remove the outer lip of the dust seal

(fig. 26 213} from itn groove in the cylinder
oy,

., Uue a hydranlte hand pump or alr
pressure (o remove the outsido cylinder piaton
1Trom the cylinder body, Hold a container undor
the asaembly to catch the hrake fluid as the
platon Is removed.

7. lemove the hiceder screw (fig. 26 #1)
and blevder nerew ball cheek (fig. 26 #2) from
the outside cylinder hody and insert the
removed hiceder acrew and hall In one of the
hydraulic openings of the inside wheel cylinder.
Then une hydraulic hand pump or atrpreasure
to remove the piston from the inslde wheol
cyltmder,

8. Bull the piston seal (fig, 28 #12) from
the groove in the piston (fig. 26 #14) and
dincard the seal, Pull the dust scal and stretch
it over the small end of the platon aasembly.
IMueard the dusnt weul,

S}E?NINO AND INSPECTION . CALIPER
|

Clenn all meta! parts with Bendix Metal-
Clene or an equivalent solvent,

T» Check cylinder bore for damage or ex-

cesaive wear, Heplace the piston and cyl-
{nder assembly if excessively damaged or
worn.

ASSEMBLY . CAUPER UNIT

1. Apply a film of clean brake f{luid on
2 new dust seal and stretch the seal to posi-
tion (t into the groove of the piston assembly.
The cup side of acal should face the pilaton
side af the asiembly.

2. Roll the outer edge of dust seal toward
the flange on the piston to provide better ac-
cess to the groove for the piston seal.

3. Apply a film of clean brake fluld on
the piston acnl, then stretch the seal to post-
tion it Into the grouve of the piston.

4. Repeat above steps to assemble the
seals to the other piston assembly.

§. Coat the inner surface of one of the
cylinder bndlen with hrake fluid,

8, Place the eylindor hody, opening up,on
the bud of the arbor prosk,

7. Position the piston assembly, small
end down, aligning the retractor pin into the
hole in the piston and the edge of the piston
seal aligned with the edge of the cylinder bore.

8. Carefully apply slow even ‘pressure
with the arbor press. Be surs the piston
seal {s not damaged, Press the assembly
to the bottom of the bore,

8. Repeat the operation for the other
wheel cylinder,
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o,
maetr

REMOVAL

1. lemove the front whee! and tire zs-
sembly.

2. itemove the caliper assembly retaining
capscrews,  1le sure to keep the shim packs
used hetween the caliper and caliper mount-
Ing bracket separated to facilitate installatfon.

3. Lift the Caliper assembly from the
disc (it is not necessary to disconnect the
brake line) and tie it up out of the way,

4. lemove the grease retainer cap.

5. Remove the bearing adjusting nut, wash-
er and outer cone and roller assembly and
pull the hub and disc assembly off the steer-
ing knuckle,

INSTALLATION

1. Lubricate the tnner huh bearing and
make certnin the inner grease neal {s in good
condition.

2. Install the hud and dlsd assembly on
the steering knuckle.

3. Lubricate and install the outer hearing
cone and roller assembly, the washers and
the adjusting nut.

4, Tighten the adjusting nut until there
is no end play. Back off the nut to the first
alot in the nut thait alignk with the hole In the
steering knuckle spindie, Install the cotter
pin.

8. Install the grease retainer cap.

8. Position the caliper assembly on the
dixe.  Place the proper shim pack between

the culiper and the caliper mounting hracket
amed Install the wpper cap screw, Pliace the
flexible hose bracket on the lower capscrew
and with the shim pack between the caliper
and caliper mounting bracket install the
lower capscrew,

7. Check the caliper alignment with the
dise Ax outltned umder “Inatallation of Caliper
Unit.”

8. Install the wheel and tire assembly,

MASTER CYLINDERS

Master cylinders used on 1963 model cars
are of two general types. The closed end
type and the tandem or dual salety type
(dual reservoir) (see figs. 30 & 31)

Y=y PHUAST (T -
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Fig. 2
—. T .. @ S
= T 0 \T. 7k |
r‘. i - ﬁ‘ﬁ' 4]}
\__ \- — \.?\- :“,: ‘:.\;- ;‘7"\\__
Fig. 31 =

The master cylinders used on cars not
equipped with power brakes are usually identi-
cal in operation and construction tothe master
cylinders uscd with power bhrikes with the
exception of the secondary piston, push rod,
and {ront seal,

In the Dual-Safety (Tandem) type Master
Cylinder, failure in one part of brake sys-
tem daea not resull in fatlure of the entire
hydraulic hrake aystem. Fallure in the
front brake aystem will leave the rear hrake
system still operative or fallure in the rear
brake system will still leave the [ront hrake
system aperative,
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A doullle hydruulic cylinder with two out-
lets, two residual check valves, two Muld
reservoirs and two hydraulic pistons, a pri-
mary and a gecondary, are operated intandem
hy & single hydraulic push eexl, ‘T'he primary
outlot in connected ta thie front Licukes with
the secondary outlet conmected to tho rear
hrakes, With the Muster cylinder fluid res-
ervoirs filled and the front and reuar hruke
systems hled, therc is u solld column of fluid
on the forward side of both the primary nnd
secondury pistons,

6
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Fig. 32

Upon application of the hrakes, through
mavement of the bruke pedal fluld is dis-
placed by the pistons into the wheel cylinders
to activate hoth front und rear brakes. Upon
releuse of the brikes, fluld returns (rom the
rear wheel cylinders through the aecondury
residual check valve to the secondury portion
of the master cylinder hore., Fluld also
returns {rom the {ront wheet eylinderathrough
tho primary resfdual check vildve to the prie
mury portion of the master cyllinier boro,
The duual system differs from the singie sys-
tem la operation, in that whenhydruulic fullure
occurs {n either the {ront hrake system or the
rear hrake system, fluid under pressure con-
tinues to he displaced by the primary plston
{nto the (ront bhrake system as la the con-
ventional type Muster Cylinder. Likewise, if
failure accurs in the front hrake system the
vear hraKes are still operative. There are
two different types of dual systems, as well
as single systems, used in 1963 - The Bendix
Type and Deico Moraine type,

NOTE: The Master Cylinders used on
1963 Studehuker cars equipped with the Caliper
Disc Hrakea and on 1963 Chrysler Model
C-200d equipped with Hemote Power Birakes
(See DPower Hruke sectlon) do not Inenrporute
restdual check valves,

[ Y
--‘-

\ -

. master cylinder,

Do not assemble residual chock vidves
in thede puarticulur muster cylinders when
repairing them,

MASTER CYLINDER REMOVAL .
GENERAL

In mont cuses tho stundard broke master
cylinder cun be removed from the fire wull
without disconnecting the push rod and clevis.

-On most curs equipped with power hraken
the

autster  eylinker cnn e removesd, md
serviced without removing the vacuum eylinder
from the cur. Be sure that the uarea around
the master cylinder is clean hefore attempting
removal,

1. Disconnect the rubleer oot from the
reur end of the muster cylimbker.

2. Disconnect the hydruulic line at the
Plug or tupe the end of the
line to prevent the entrance of dirt. Dlia-
connect the stop switch wires from the stop
switch (where the stop light switch i3 locuted
in the body of the manster cylinder),

- 3. Remove the bolts that secure the master
cylinder to the dash puncl amd 1t the cylinder
outyund uway from the push rodd. llemove the
rubber boot from the push rod.

MASTER CYLNDER INSTALLATION -
GENERAL

1. With the rubber boot on the cylinder,
guide the master cylinder over the end of the
push rod, and position the cylinder againat the
tawh panct,

2. Install and torque the mounting olts to
20-28 foot pounds.

(1} In the case of a power brake master
eylinder tnstail a now muster cylinder to vace
uum cyllder 0" ring on fQuange of mastor
cylinder,  Lubricate Q" ring with a light
film of clean bruke (lutd. The mastercylinder
attaching nuts should be tightencd 15 to 20
foot pounds torque {n this {nstance,

3. Connect the bhruke line to the master
cylinder,

4. Connect the wires to the stop light
switch and the rubber boot to the master
cylinder,

S. Flll the master cylinder with an ap-
proved brake fluld and bleed the hydraulic
system in line with the following {nstructions:

BLEEDING THE SYSTEM - GENERAL

When any part of the hydruulic hrake sys.
tem has heen disconnscted {or repuir or ree
plucement, atr may get Into the Hoes nwd
cuune 4 spongy pedal netion,  Beed the
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hydraulie system, alter it has been properly
connected, to he aure that all alr 18 expelled
from the hrake cyvlinders and lines,

Use only Heavy Duty Rrake Fluid that
meets the SAE 70100 apecification.

PRESSURE BLEEDING

Use an approved type pressure bleeder
and follow the particular equipment manu-
facturer's instructions.

MANUAL BLEEDING

ieed the longest lines first., The proper
scquence s left reur, right rear, right (ront
and left (ront. Kcep the master cylinder
filled with new brake fluid during the bleeding
operation,

1. Attach a bleccder howe to the hiceder
acrew of the whee! cylinder that ts located
farthest from the master cylinder,

2. Place the loose end of the hleeder hose
{n a tranaparent container that {s partially
filled with brake fuld sufficicnt to keep the
enxd of the hose completely submerged.

3, Turn wheel cylinder Dlecder screw
counter clockwine approximately 3/4 of &
turn, Slowly depress the brake pedal until it
reaches the end of itstravel, Cloac the hlceder
acrew and allow the hrake pedal to return slow-
Iy ta the fully relensed position, Repeat this
operiation until brake fluid flows in a solid
stream from the end of the bleeder hose
with no indication of air hubbles, Always
Bleed off sufficient hrake fluid to cnsure that
all flutd tn that particular line hns Ixen
replaced,

4. Close wheel cylinder screw tightly as
soon an fresh hrake fluid flows in = solid
stream from the bleceder hose.

5. Remove the bleeder hase from the
wheel eytinder hleeder scerew,

6. Reftll the Maater Cylinder reservoir
and repeat steps 1 through § at the remalning
wheel cylinders fn the proper bleeding se-
mences,

7. Refill master cylinder rescrvolr to the

proper level,
. Never reuse bhrake fluld that

PN .
wns wltEo«!rnwn [rom the system during the
hleeding operation,

MASTER CYLINDERS . DISASSEMBLY
(TYPICAL) CLOSED END TYPE

Figures 30and 33A (as follow) are of typical
Master Cylinders of the closed end type used
on 1963 models, Though the physical con-
tours, shape, and aize of fillor caps may vary
the aperating principles are tdentical and the
functinnnl parts are of & similarity.
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Fig. 33A

1. Brush off the worst of the cxternal
dirt before disamnembling, It is a good fdea
to place the parta in a pan in the ordor of
disnsacmhbly, This contributes to ease of
{napcction and reassembly,

2, Remove hoot from Master Cylinder
(Standnrd Brake}), Remove the fliler cap and
ganket, [Pour out sny hrake fluld that may
remalin in.the cylinder or reservoir,

3, Remove the piston retaining ring from

_ the hore of the master cylinder and remove

the pistan,

4, IRemove the primary cup, spring and
check vilve from the bore of master oylinder.

5. On Delco Moraine Master Cylinders re-
move the rubber valve seat washer {rom
cylinder hore with a wire hook.

8. On Power Rrake Master Cylinders re-
move the Master Cylinder to vacuum cylinder
uon r'ﬂ‘.
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DISASSEMBLY - TANDEM SAFETY TYPE

' MASTER CYLINDERS

w1
. rome

w

Fig. 33 Bendiz Type - Master Cylinder Compenenis.

The above {llustrations show the types of
Tandem Master Cylinders used on 1883

Models. -

To disassemble the Bendix type as In-

stalied on Cadillac proceed as follows:

1. Remove the flllcr cups from the Muster
Cylinder ssscmbly, Pour out uny bruko fluid
that may remuin (n the reservoiry or bore,

2. Remove the hydraulic fitting and the
residual check valve from the rear outlet of
the Muster Cylinder (fig. 31-32). Remove gus-

ket from fitting amil dincard.

3. Romove tho retataing elig fram groove
{n the lore of the Master Cylldor,

4. Remove primary piston und stopussam-
bly, secondary piston and stop assembly, sec-
ondary spring, spring stop, secondary check
valve apring, and check valve from the Mustor
Cylimdor hounlng (e fig, $4 aml 220)

S. ltemove Lrass piston stop und seal as-
sembly (rom primary piston(see fig. 34)and
discard. Pleton stop is serviced as a unit
and should not be disassembled.

@) o~ Pirton S'Qp And Scul A“vmhly

. \ Pnlon Seal
Primary Pillon /C
Protector Washer 0

Retainer /(7
Fig. 34 Bandiz Primery Pisten Disessombled.

6. itlemove retainer, piston seul, and pro-
r washer from primary piston.
. Remove retainer, piston seal and pro-
tactor washer from forward end of secondary
piston ausembly, (nee fig, 35)

Seul .cld“’
Protector
Wa\‘\n
Fiston
Sech
’um
Q Seaul
B Secondary Pivan
Adusting
Scrow Soal Retainer

j’ ﬁ,,;‘. Retainer

Fig. 35 Bendix Secondory Fiston Disassembled.

8. Remove apring adjusting screw, spring
retainer, und spring from secondary piston,

9. Remove seal retainer and two piston
sesals from secondary piston.

DISASSEMBLY . BENDIX TYPE . AMER.
ICAN MOTORS AND STUDEBAKER AP-
PLICATION

The Bendix Tandem Type Master Cylinder
as used on 1963 American Motors and Stude-
huker curs not cquipped with power brike units
fu tdentlenl tn construction and operation to
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the master cylinder used with Power Brakes
with the exception of the primary and second-
ary piston push rod, and (ront seal.

To disassemble this type proceed as fol-
lown:

1. Remove the fliller cap and drain out all
flutd.

2. Remove the stop light switch and the
primary piston stop, located in the atop light
switch outlet hole.

3. Remove the snap ring {rom the piston
bore,

4, Remove the primary and secondary pis-
ton assembllies. Alr pressure applied in the
piston stop hole will help facilitate the re-
moval of the secondury piston assembly.

S. Remove the tuhe seats by using self-
tapping screws (supplied In Manufacturers
repair kits.) Screw the self-tipping screws
into the tube neatn and plare two screw
driver tips under the merow head and force
the screw upward an shown in fig. 36

Fig. 36 Removing Tube Seehs.

8. llemove the reaidual check valves from
under the front ad rear fluid outlet tube
seats,

7. Remove the expander in the rear sec-
ondary cup, secondary cups, return spring,
cup protector, primary cup and washer from
the secondary piaton,

DISASSEMBLY . DELCO MORAINE TYPE

1. Remoave [liter {from groove on O.D, of
open end of Manter Cylinder, (see fig.31) ftes
move floating piaton stop bolt and gaaket
from boss bhetween outlet holes on side of
master cylinder.

N
Fig. 37 Removing Tube Secl Insert - Delce Moroine

2. Remove head nut and gasket from
master cylinder housing and remove floating
plston spring and retainer, :

3. Remove retaining ring from open end
of master cylimder and remove primary piston
assembhly,

4. Push floating piston out of unthreaded
rear end of master cylinder hore,

5. Remove filler caps from fluid reser-
voirs and pour out any fluld remaining in the
reservoirs or the Master Cylinder hore.

6. Place master cylinder housing in vise
with the outlet holes up. This facilitates the
removal of the tube seat i{nserts from the
outlets,

7. Inatall a spare heake line tube nut (n
outlet hole (fig, 37). Place & flat washer on
1'' #8.32 screw and thread screw into threaded
hole in tube seat inmert. If threads in tube
soat are damnged, run a #8323 tap into the
hole to cloan up the threada,

N 78.32 Screw

8, Pull the {nxert by holding the screw
from turning while turning tubo nut out of
autlet hole,  Hemove oth inserts in thia
manner ol dinearsd,

9, From cavity heneath each tubo insert,
remove rubber check valve and check valve
spring. (sce fig. AN

10. temove primary seal, protector wash-
er aml sccondary secals from the floating
piston.

11. Compress primary piston spring, at-
tached to primary piston, remove small re.
tainer ring from groove In end of piston and
remove piaton spring and floating piaton stop.

12. Hemove spring retalner, primary seal,
protector washer and secondary sesl from
primary piston.

MASTER CYLINDERS - CLEANING AND
INSPECTION

Thoroughly clean all parts with alcohol
except those that obviously need replacing.
Rt may be necessary to clean the bodles or

MAR 000806

——— e




22 STANDARD HYDRAUUC BRAKES

some metal parts with mineral base solvents,
alkaline cleaners, degreasing fluids etc., hows
ever, they should be given & final wash In
alcohol to remove ill truces of the mineral
oll solvent from the parts. After cleuning all
parts {nspect them a3 follows:-
1. Body

(a) Check body for soundness, no cricks,
bad threads, sundholes, ete, :

(1§ Check hore for finish (must beglass
smooth), It must he free from deposits, pits
or scores.

(c) Check that bypass vent hole is open
(.015 to .025 diameter). Check for burrs
uround hypass venthole.

2, Internal rubber purts

Check for wear, teurs, scuffing, soften-
ing, hardening, gumminess, etc, This in-
spection 1s made to determine any contributing
causcs for fnilure such as undersize pistons,
scored hore, dirt, averheating, bud fluid, eto.

New internal rubber purts should be ine
stalled when re-aasembiing the master
cylinder,

3. Pistons .

Inspect the pistons for corrosion, scor.
ing, plugred componsuting holes, bud cup
groove surfaces, size, etc. Most pistons will
be corroded on stem but this may not affect
operation. Check the cleirance between piston
and the cylinder bore. This should be .003"
to .008'",

\
.{ -
Fig. M Chech Wheel Cylinder Clacrance.

4. Springs ]
Check springs for corrosion, cracks,
distortion, ete, . . -

§. Check Valves and Seats,
As with internal rubber parta, the check

* valves and rubber seuts should be replaced

when the master cylinder {s re-assembled.
8. Rubber Boot
Check rubber boot for cracks, cuts,
hardening, holes, softening, etc. turn inside
out and {nspect,

7. Filler Cup
Check to see that vent holes are open
and baflle {3 in pluce., Check gasket.

NOTE: If any of the internal rubber parts
in the master cylinder are detsriorated or
swollen this {s evidenco that the bhrake Muid
in the system is contuminated and that all
the internal rubber purts in the system will
have to be replaced,.

MASTER CYLINDER ASSEMBLY - (TYPICAL
CLOSED END TYPE|

1. Lubricate the Master Cylinder bore and

. all rubber parts with clean fresh brake fluid.

~g. Install residual check valve rubber wash-
er Uguainst the shoulder inside the muster cyl-
inder bore (dco fige, 30 & 3D)

ites
wa Kuw

_ﬂ.. 2 Masier Cylinder Aseembly - Chrysler.

3. install large end of spring of residual
cheok valve and then {nstall the assembly,
cheok valve end firat, into the hore,

4, Install the primary cup over the ond
of the spring (concave slde toward the npring.,

5. Install the piston into the bore und
while compressing the spring, install the
retaining ring.

6. Install the boot over llp of master
oylinder housing (Standard Brakes),

7. On Powur Brukes install the master
oylinder to vacuum cylinder *‘Q’’ - ring on the
flange of the master cylinder,
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MASTER CYLINDER ASSEMBLY - TANDEM
SAFETY TYPE . BENDIX (fig.32-35)

A. Cadillac Installations

1. Lubricate the mastercylinder hore and
all rubiber pirte with clean frosh brake fluld,

2. Diptwo sccowdary piaton acals in hriake
fluld and install scals on spring end of second-
ary piston with seals hack-to-back (Fig. 8-18),
Install retainer on outer seal.

J. Stand Pixton on end opposite scals and
tnstall apring and spring retainer.,

4. Inatall spring adjusting screw in bottom
of spring rctainer and start screw into piston
body by excrting enough pressure on screw
driver to compresa apring and engage threads,

5. Tighten apring adjusting screw until
measurement from end of spring retainer to
surface against which protector washer seats
{s 3-35/64'' as shown In fig. 40, To measurs this
distance accurately, place piston on a flat.
surface with apring retniner down, and uaing
s steel scale graduated into aixty-fourths of

an Inch, measure upward from ond of the ™

retainer,
=y
- r
.—'. Protector
- Waiher Seat
._._.;_E_ l./ -
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Fig. 40 Secondary Piton Spﬂn' Adjutiment,

NOTE: If screw {s turned Intoofar, piston
wilf” cover master cylinder inlet port, re-
sulting in exceasive hrake pedal travel hefore
hrakes apply, f acrew ie not turncd in far

cnough, piston will cover by-paas hole in
master cylinder, and pressure bufld-up will
cause hrake drag.

6. Install protector washer, seal, and re-
tatner on end of secondnry piaton,

7. Cont (oambckes bore of master cylinder
with brake fluid und dip secondary piston and

seals in hrake fluid,

8. Stack secondary piston assembly, sec-
ondary apring with small diameter end of
apring next to piston, and spring stop. (sce
fig. 32

9. Insert check valve spring {n recessed
end of check vaive and place these parts on
spring stop. Carelully guide this group of

- parts into master cylinders,

10, Dip primary piston and piston stop and
seal assembly in brake fluid and instail new
piston stop and seal assembly over end of
primary piston with undercut end of stop
toward primary aeal end of piston.

11, hiatall protector washer, piston seal,
and retainer on primary piston with llip of
secal toward retainer,

12. Dip entire assembly {n brake fluid
and guide into position in cylinder bore.
fnstall snap ring in ring groove,

AL :  Undercut on iraxs piston stop
and seal assembly should not be viaible.

13. Dip residual check valve in brake
fluld. Insert spring in recessed end of check
valve and {nstall valve and epring in rear
outlet of master cylinder,

14, Dince new ganket on autlfet fitting and
{nstall f{iting tn muster cylinder,

15. Install filler caps (n master cylinder.

B. Amerlean Motors and Studehaker Instal-

lntlans (see fig, 30

1. lnatall the primary cupwasher, primary
cup, cup protector and return spring on the
secondary piston,

2, In the douhle groove end of the second-
ary piaton, install the plston cupa hacksto-
hack (lip of cups away [rom each other), In-
stadl the cup expander In the lip groove of
the end cup

3. Cott the cylinder bore and the piston
assemblies with clean brake fluid before in-
stalling in the cylinder,

4. Install the sccondary plston assembly
first und then the primary platon, Secure
with the lntp ring.

5. Install the primary piston stop and siop
light switch.

8. Inatall the rentdusl check valve springs
in the fluid outlet holes, placing the valvoover
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the spring so the flat side of the valve will
b agisinst the tube seats.

7. Instull the tube seats, (lat side toward
the check valve and press in with tube nuts
or the master cylinder bhrake pipe tube nuts.

MASTER CYUNDER ASSEMBLY - TANDEM
SAFETY TYPE . DELCO MORAINE (fig. 31-36)

1. Lubricate the master cylinder hore and
all rubber parts with clean fresh hrake fluld,

2. BPlace master oylinder in vise with
outlet holes up and install check valve springs
in outlet holes so that they seat in depression
tn bottom of holes,

3. Install new ruhbber check valves over
springs being cureful not to displuce springs
from their seats, \hen check valve is proper-
ly seated, end of valve will be even with
machined top of outlet hoss,

4. Position new bruss tube inserts i{n out-
let holes. Thread spare hrake line tube nut
{nto each outlet hole and turn nuts down until
lnderts are seated. Remove tube nuts and
check hath outlet holex for burrs.

S, Install ncw secondury seals in grooves
{n counterbnred end of flouting piston. Face
the lip of the meul ncurest the counterhore
toward the counterhore. The secal in the
second groove should have the lip facing the
end of piston that contains the small com-
pensating holes,

6. Install new protector wusher and pri-
mury seal over end of floating piston opposite
secondury seals. Protector wuasher seats
against fMlange of piston that has the small
compensuting holes and (lat side of seal
seats against washer,

7. Install primary piston, secondary seal
in groove on, push rod end of primary pliston.
Lip of seal must face toward small com-
peasuting holes {n opposite end of piston,

8. Instail protector washer and primary-
seal on ond of master cylinder piston opposite
sceondury  seal, Protector washer scuts
ugatnst flange on piston that contnin come
pensating holes and flat side of weal seats
agalnst washer,

9. Install spring retainer on one end of
primary piston spring and floatinv piston stop
on other ewd,

10. Instull primary piston spring on prie
muary piston with spring retalner scuted ine
side lips of primury seal.

11. Compress pliaton spring unm floating
piston stop clears small groove in end of
plston, Iastull smaull retaining ring in this
groove and relcuse spring.

12, Caut muster cylinder bore and pri.
miry and sccomfary sculd an floating piston
with clean brake fluid.

13. Insert floating piston, primary seal
first, into unthreaded rear end of master
cylinder hore. Push piston forward until
end of piston is even with beginning of threuds
for heudnut,

14, Install floating platon stop bolt and new
gasket in side of master cylinder housing and
push floating piston rearwurd until {t contncts
utop bolt. Tighten stop bolt to 10 (vot-pounds
torque.

15. Place spring retainer on end of float-
ing piston spring and insert spring into thread-
ed end of master cylinder hore with retainer
seated inside lips of foating piston primary
seal,

16. Install new copper gasket on head nut
and assemble headnut into master cylinder,
taking care to seat floating piston spring in
counterhore of heudnut, Tighten to 105 foot
pouruis torque.

17. Coat primary and secondary scals on
primary piston with clean hruke fluld und
insigt piston, spring end first, into master

.cylinder bore. Install retaining ring into

groove in master cylindor hore,
18, Inatall new [filter element in groove

.on O,D, of master cylinder, Indtall reser-

voir filler caps,

- T ~
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Fig. 41 Wheel Cylinder Disassembled - Typicel

WHEEL CYUNDERS

Busically the wheel cylinders used on 1963
applications are of the same construction and
operating principles ss those used on 1962
models, On all applications tho wheol oyline
ders used with the stundard hrakes are the
sume un thone uscd with power hirukes,

On the 1963 Ford Fuirlune and Mercury
Metcor upplications the front wheel cylinders
have been redeaigned with a fixed halfle Tullt
into the cyllmber between the two rubber piston
cups, This is the same design as used on
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1862 and 1963 Ford Falconand Mcrcury Comet
applications,  Because ‘of this baffle the

oylinder cannot be howmed; theeefore, if ine - -

spevtion Indlcaten the  need for honing, the
evlinder will have ta be repluced, I honing
is not necessary, all parts except the haffle
can I replaced without removing the cylinder,
The front cyvlindker pistons,- in these ape
pHueationn, are provided with a rubler scal
armund the couter of the pistons,  Whenever
4 pisios W removed (rom the front gviiedep
Ly wure to geplace this seal.
REMOVAL AND INSTALLATION OF
WHEEL CYLINDERS (TYPICAL)

Bleeder Screw

Piston Cup Connecting Link

Cup Expandery

f—{c\: e

Piston

Z
(I o\=.—
Puton Cup Spring Soot

Whee! Cylinder  Piston
bled . Cup Expender Type.

Connacting Link
Fig. 42 Whee! Cylinder Disay

REMOVAL

1. With the ene Inn ratsed position remove
the drums, Back off the adjustment of the
automatic adjusting device, if necessary, to
remove the drums,

2. Place clampm over the ends of the cyl-

inders on cars whose lucking plates arcipot .

cquipped  with wheel cylinder stops  (tabs),
Some 1963 wheel cylinders are equipped with
boots recessed in grooves on the wheel cyl-
inder housing to prevent the pistons from
leuving the wheoel cylinder, It s not ncces-
sary fto install clamps on the wheel
cylinders. )

3. Remove the brake shoe assemblies fol-
lowing ‘the procedures given previously for
that particular type of hrake,

4. Disconnect the bhrake line from the
wheel cvlinder. To disconnect the hose {rom
front wheel cylinders, loosen the pipe fitting
that connects the opposite end of the hose to
the bhrake lne tube at a hracket on the frame,
Remove the horae-shoe-type retaining clip
from the hose and hracket, disengage the hose
and hracket, then unscrew the entire hose as-
sembly from the front cylinder,

At the rear cylinders, unscrew the plpe
fitting that connvets the tule to the eylinder,
On cars equipped with power hrakes he
sure that there {s no vacuum in the syatem
before disconnccting the hydraulic lines, De-
press and release the hrake pedal several

- aeking plates.

times to cxpel any trace of vacuum from the
system.

S. On the {ront brake cvlinders, remove
the capscrews and washers that retiin the

. cyHnders wini wnshers to the anchor pin and

Lacking plate,

6. On the rear brake cylinders, remove
the hrake cylinder retaining bolts and lock
washers and remove the cylinders from the
flemove the clamps, I usced,
from all cylinders,

INSTALLATION FRONT
CYUNDERS

1. Positton the cvlinder on the anchor pin
against the hacking plate, Instill washer and
cylinder retaining nut on the anchor pin and
torque to specification,

2. Install a new copper gasket over the
hose fitting. Serew the hose assembly into
the fitting, Engage the opposite end of the
hose to the hracket on the frame, install the
horse-shoe-type retaining clip and connect
the brake tube to the hose with the pipe
fitting nut. Torque to 10-15 foot pounds.

INSTALLATION . -REAR WHEEL
CYUNDERS

1. Inscrt the cylinder Into the opening in
the hacking plate and inatall the retaining cap
acrewa and lock wakhera,

2. Connect the briake line tube in the oyl
inder by tightening- the pipe [itting to the
cylinder. Torque to 10-1S5 foot pounds.

DISASSEMBLY . WHEEL CYLINDERS

1. Remove all external dirt.

2. Remove the links and the rubber boots
from the ends of the wheel cylinder,

3. Remove the pistons, cups and return
spring from the cylinder bore.

4. Memove the hleeder screw from the
cylinder. (ace fig. 42)

INSPECTION - WHEEL CYLINDERS.

1. Wash all usable parts incleandenatured
alcohol and dry with compreased air.

2. Check all internal parts for dumage or
wear, If any of the internnl parts require
replacing It is good service practiceto replace
them all, °

3. Check the cylinder bore finish (should
be glana amooth) and for freedom of deponits,
pits or weores,

4. Check rubher cups for wear, tears,
scuffing, softening, hardening, gummineas,
size, ete, This inspection may be used to
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26. STANDARD HYDRAUUC BRAKES

locate contributing causes for failure such as
undersized pistons, score, hore dirt, bad
fluld, etc.

$. Check the pistons for corrosion, scor-
ing, size, etc, Clearance between pistons and
cylinder bore should be .003"' to .008"",

6. Check rubber boots for hardening,
soltening, cracks, cuts and holes. Turn hoot
inside out und_ inspect. (oo (iR, 3H)

7. Check "the spring for distortion and
cracks,

8. Bleeder Valve. Inspect the dirt in
passage and dumaged cone seat,

ASSEMBLY - WHEEL CYLINDERS

1. Dip all internal parts in heavy duty
brake fluid sufficient to thoroughly coat them

with the {luld, Coat the whcel cylinder cupe
und inside of the hore with Tru-Torque tubri-
cant or cqutvalent, (fig. 42)

2. Thread the bleeder screw into the cyl-
inder und tighten securely,

3. Install piston cup in one end of cylinder
with lip toward center, and Install piston with
flut side toward cup. (vee fig. 41)

4. Plice rubber boot over end of wheel
cylinder,

$. Install spring and expander assembly,

6. Install other piston cup, lip toward
center, Install ptaton, flat side toward cup,

7. Inntall remaining rubber boot over end
of cylinder,

POWER BRAKES

KELSEY HAYES BELLOWS TYPE POWER
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Fig. 44 Keliey Hayas Bellows Type.

The Power unit of the Kelsey [aycs Bels
lows Type of Power Brake consists of ths
air-vacuum bellows, mounting brackcet, power
lever assembly, actuiting lever asscembly, the
pedal push rod, and the master cylinder,

PRINCIPLES OF OPERATION

The power unit conaists of an nir-vacuum
hellows which contracts and expands as the
alr pressure in it {s varicd by the {ntroduction
of atmoaphere or vucuum,

One end of the assembly I4 uttuched to the
mounting hrucket, and the other end is con-
nected to the power lever aysembly, .

The valves which control the air pressur
in the Ixllows ure locuted In the valve hous.
{ng, and urv controlled hy the movement of

the actuating lever through the brake pedal,
When the hellows contracts, itdraws the power
lever towurd the master cylinder and gives
4 proportional assiat to the operator as he
quessel the brake pedal. This movement
{s Xransmitted to the masater cylinder through
the push rod and the brake applylng action
which result is the same as in any standard
hydraulic brake system.

VALVL aDiusTinG
lcenne

ACTVATING LEVER
QEACTION ristOn
R{ACTI0n

Fig. 4 Power laver Assembly.

This ({llustrution shows the construction
of the power lever assembly and uctuating
lever ussembly which pivots in the mounting
bracket. The power lever is connccted to the
valve housing of the power unit through the
shank of tho valve adjusting cccentric bolt,
It is also connectod to the master cylinder
push rod through the reactlon disc amd push
rod piston, The actunting lever Is controlled
by the movement of the bruke puidal through
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the  peddnl push rod i enrriea the vilve
actuating bracket or “trigger’’. 1t is alno
connected to the reaction disce through the
reiction piston and the reaction adjusting
Rerew,

flefor to fig. 44 and note the relative posi-
tions of the valve ansembly and the hrake petle
al, und purticularly the air valve hutton and
the trigger. The trigger is part of the ac-
tuating lever, and its movement, transmitted
through the air valve button, controla the
operition of the valves, The detalls of thia
operation are shown in figures 47, 48 and 49,

RELEASED POSITION

. te -~ - MR YMVE OMN
:‘;: __Jl b-:‘u ".{ o yiI©0

fig. 47  Unapplied Posikon.

In the released position, the bellows of
the power unit is fully extended and {s filled
with utmosphere which has entered it through
the alr filter and the open air valve. The
vacuum valve (s closed, sealing the bellows
off from the vacuum supply, Howerver, as
can be observed, vacuum is being applied at
all times right up to the vacuum valve; so
that any opening of the vacuum valve will
begin an cvacuation of the air out of the
bellows, -

APPUED POSITION

< ) ‘l.,-.
8 e, J e Uy
C:é:\§ ‘k,.--;!- - VaCUUM Yot OVEN
vy o 2Ly
v 2, = smvan Ciowo

CSL AN 4 .
sy '-’"?'z
. ‘ : wi i)

In the illusteation (figure 4K) the  gotuating
lever v moving tn an “applying”’ direction
and Its trigger 18 applying pressure to the
air vilve hutton. The air valve, which at
“release’” wian held opon hy the sir vilve
apring, hias now clnsed. Continund move-
moent han opened the vacuum valve which,
by its mpring, has heen held tn closed posi.
tion. This permits vacuum to he applied to
the bellows, evacuating a controlled amount
of air from it (the amount of evacuation de-
pemds an the amount of pednl effort)y and
c.a_uslng it to contract,

In this way, because it is mechanicully
connected to the power lever, it moves the
power lever which, with the actuating lever,
moves the push rod Into the master cylinder,
therehy applying the heakes,

As fluid preasure increases in the master
cylinder, a reaction force is transmitted
through the push rod to the reaction diac and
reaction piston to apply a pressure on the
actuating lever through the reaction adjusting
nerew.  This reaction force moves the ‘‘trige
ger'' away from the air valve button to close
off the vacuum port. The reaction force is
prapartional to the fluld pressure in the hy-
draulic syatem and halances the force exerted
on the actuating lever, providing the driver
with brake “‘feel’’. . t

HOLDING POSITION

»4

ig. 48  Agplying Potition.

Fig. 49  Molding Position,

When pednl pressure s held (at any atage
ol brake nppliciation or relense), hoth the aire
amd vacuum vilves Immediately close and the
unit hecomes poised, The operator s impos-
ing only a '‘holding’" pressure on the pedal,
The air and vacuum valves are responding
hy also remilning in a **holding'’ position -
oth are cloned,  Thus, & status quo s
maintained In the Ixllows.
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28 POWER BRAKES

While the preceding reduction of air pres-
sure is maintiined, no further evacuation can
occur. The power unit holds the brake sys-
tem at-the same degree of application as the
operators pressure on the pedal. The fluild
preasure upplicd hy the muster cylinder con-
tinues, us at ull other timeus, to he proportional
to the foot pressurc applied hy the opurutor.

When the hrakes are in the fully applied
position and the power unit is delivering its
maximum assist, any additional pedal pressure
applied by the operator results in u still
greater increase of pressure delivered to
the master cylinder, through the combination
of the actuating lever and power lever acting
as one through the eccentric, fully compressing
the ruhber collar,

The full assist of the power unit I3 main-
taincd durtng this Increase, When the foot
pressure of the operatur {s released, the unit
correspondingly releases its pressure on the
brake system. Here, with the trigger moving
away from the air valve button, the vacuum
valve i3 closed by spring tension while, in the
saume movement, the air valve is opened. At-
mosphere is thereby permitted to enter the
bellows, causing it to expand. At any point
during release, as well ax during appllcatlon.
the operator may assume a **holding ' position,
ind the unit will immediately become poised.

On complete release, of course, the entry of -

atmosphere allows the return spring toexpand
the hellows to its full length and again aasume
an unappllied position,

REMOVAL . BUICK 40004300 SERIES

1. Remove the stop light switch wires.

2. Disconnect hydraulic line, Plug or
tape line to prevent dirt from entering the
hydraulic system.

3. Disconnect the vacuum hoses from the
top of the hellows unit.

4. Disconnect the air supply hose from
the unit.

S. Dticonnect the pedal push rod from
the bruke pedal,

6. Iltemove the nuts which attach the mount-

ing bracket ta the cowl and the self-tapping

screw holding the tub to the {rame rail.
REMOVAL -OLDSMOBILE F-85

1. Remove mounting holty,

2. Disconnect vacuum hose,

3. Scribe eccentric holt location, remove
holit, wave washer and hushing. (see [ig. S0}

NOTE: U necessary to service the pedal
asiembly 1t can be removed at this time,

1. Disconnect and remove the stop lamp
switch, .

2. Remove pedal pivot bolt,

3. Remove pedul assembly,

Fig. 50 Baflows Remavel.

INSTALLATION .BUICK 4000-4300 SERIES

1., Replace the nuts which attach the
- mounting bracket to the cowl. Torque to 25

foot pounds. Install the self-tapping screw
holding the tab to the frame rail.

2. Connect the pedil push rod to the hrake
pedal.

3. Connect the vacuum hose to the top of
the bellows unit.

4. Connect air supply hose to the unit.

§. Connect hydraulic unit,

6. Install stop light switch wires.

7. Bleed hydraulic system.

INSTALLATION - OLDSMOBILE F-85

1. Secure bellows assembly to pedal ss-
sembly by installing the eccentrie holt, bush-
tng and wave washer. He sure eccentric bolt
is aligned with scribe marks made at time
of removal.

2. Connect vacuum hose.

3. Install mounting bolts and torque to 3
to 6 foat pounds.

4. lleed hydraulic system.

 ADJUSTMENTS

A. VALVE OPERATION

Valve adjustment must bhe made without
master cylinder nstatled.

1. Clamp unit asaembly i{n visze or mount
on cur.

2. Be sure that master cylinder push rod
{s removed, 30 that cut-in of the unit can be
checked without interference.

3. Be sure that vacuum supply hoge {8 at-
tached to power unit, then apply vacuum,
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‘ POWER BRAKES 29

NOTE: U n shuteoff valve s uned in' the
vieian Tine, the unit should never be appited
with the ahut-off valve closed; an application
agninst a closed or blocked vacyum line may
expand the bellows, causing dislocation of the
bellows support plate,

4. Turn the valve adjusting eccentric untit
the unit chatters when the pedal is depressed
in a sharp and rapid applying movement.
Then turn the eccentric until the chatter dis-
appears. Do not turn the eccentric more than
necessary or the unit cut-(n will be excessive-
ly high. (see fig. 51)

&

Fig. 51 Volve Adjusting Eccantric.

5. After completing the valve adjusting ec-
centric adjustment, tighten the eccentric nut
to 180-220 inch pounds torque. Then check
the adjustment again, after the nut Is tightened,

NOTE: If turning the eccentric from one
extreme position to the other does not stop
the chatter, it will be necessary to check the
trigger alignment as shown in figure 53,

Fig. 52 Ecceniric Extrome Positions.
aHetd] £ 4 w2

REEENE BN R
a4 tew P
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Fig. 53 Checting trigger Angnment.

8. PUSH ROD ADJUSTMENT

This adjuatment ts necessnry (f any of the
master cylinder parts, power lever parts, or
the push rod itself has been changed.

1. With the master cylinder removed from
the unit, locate the master cylinder push rod
in the push rod piston. Push on the rod to
seat the reaction disc in the power lever, then
hold the rod in with & light pressure,

2. Adjust the rod length to the ,096/.116
dimension, (see fig, 54)

BAsMTY Criages ryn 100 ﬂT’
o .]"[\

)
{

MASILE CHINOLE”
BOUNTING F ALY o

Fig. 54  Push Rod Adjusiment.

3. Tighten lock nut and recheck the ad-
Justment,

4, With the boot installed on the master
cylinder, attach the master cylinder to the
mounting hracketa, using 25 foot pounda torque
on the nuts. Carc munt be taken when instal-
ling the master cylinder boot to he sure it
does not wrinkle and that the reaction piston
stays properly located in the power lever.

"oeeomy
1 et

LYTOR LR TN { a4 1

Fig. 53  Adjusting Push Rod.

C. MASTER CYLUNDER

1. Memove the master cylinder filler cap

and check the master cylinder at the com-

- pensator port for huhbles or apurt on appli-

cation of the unit, which imdicates that the

push rod is properly adjusted. Check fluid

level. Add fluld to correct level {f needed
and reinstall master cylinder filler cap.
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30 ‘POWER BRAKES

D. REACTION ADJUSTING SCREW

This adjustment must be made only if the
sdjustment hus been chunged or the actuating
lever or reaction piston has been repliced,

1, Recommended Method,

(a) Disconnect the hydraulic line to the
master cylinder. Connect a gauge to the mas-
ter cylinder.

M) Apply a 30 pound load perpendicular
to the pedul pad, (sce fig, 57) The hydroulic
guuge reuding should he 340 to 350 PSI, Ad-
just the reuction udjusting screw to ohtain
this, with the {inal udjustment being mude by
turning the screw in, Tighten the adjusting
screw lock nut and recheck the setting,

\

2,_Alternate Method.

Il guages are not available, a setting
can be made as follows:

(a) With the unit completely assembled,
and the valve adjusting eccentric adjusted,
turn the reuction adjusting screw In until the
rear of the reaction piston skirt is flush
with the back face of the power lever,

NOTE: A light rearward pressure on the
master cylinder push rod will malntain con-
tuct between the reaction udjusting serew
and the reuction piston,

(9 Buck off the screw 1-2/3 turns
und lock In place with the jam.nut (aeo fIg, S8),

{¢) After inntallation of -the unit in the
vehicle and completion of ull other adjuntments,
apply 4 loud of 70 pounds or moreat the pedal,
The rear of the reaction piston skirt should
then be flush or exposed not more than 010
inch.

ON Skt

SET SKIRT FLUSH WITH SURFACE OF
POWER LEVER, THEN SACK.OFF
SETSCREW 1.2/3 TURNS

REACTON PiST

Fig. 58

E. PEDAL HEIGHTH ADJUSTMENT

The pedid push rod s adjustable in the
clevis at the unit end, It should be adjusted
to provide a pedal heighth of approximately
4-1/4 {inches ([fig, 56)or until the end of the
push rod should just touch the master cyl-
inder piston.

MIDLAND ROSS HY.POWER - REMOTE
MOUNTED

The Midland Ross Remote Power Nruke
introdieed in 1963 (Cheysler Madel (C-3004)
{4 gencrally the sume as the Midlund Hy-'ower
unit used on some 1962 Instailations. It
consists of a control valve, i vacuum sua.
pended booster and a slave eylinder assembly,
mounted on brackets under the left front
fender, just back of the hewdiamp housing
(nee fig. 59.

Reactien Screw Adjusiment.
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Fig. 59 Remote Control Sooster Astembly.

It breathes through an atr {ilter assembly
mounted instde of the left front fonder side
shicld just under the hattery tray, A atrap
integral with the filter housing serves as a
mounting bracket { fig, 60). All in-line check
valve is used in the vacuum line, The
residual check valve is contained in the slave
cylinder assembly, rather than in the master
cylinder as it {3 in moat other hrake aystems,

g;.-\y]‘!gNi When servicing the master
cylinder on this installation do not install a

residual check valve or the booster will not -~

permit the hirakes to release fully.

For an explanation of the operating prin-
ciples of this power unit. Sve Page 244 of
the 1962 Manual,

Fig. 60

REMOVAL

1. Remove the hose clamps that secure
the air hose and the vacuum hose to the
control vitlve housing and to the hooater.

2. Dirconnect the master cylinder line
sl wheel cylinder ltne at the tublag con-
rectors on the slave cylinder houstng.

Air Filter Assembly,

3. Remove the two retaining screws that
secure the slave cylinder housing to the .
mounting bracket, and remove the power
hrake asaembhly from the vehicle,

4. Remove the filter retaining nut and
bolt and remove the filter asscmbly from
the inner side of the fender side shield,

INSTALLATION

1. Position the power hrake assembly on
the mounting hracket and install the two re-
taining screws with a flat washer next to the
bracket and then & lockwasher.

2. Connect the air hose to the hreather cap
and the vacuum hosc to the hoosler exhaust,

3. Connect the tube f{rom the wheel
cylinders to the filting in the slave cylinder
end cap.

4, Connect the tube {rom the master cyl.
fnder to the slave cylinder, Blced the brakes,

BENDIX MASTER.VAC - SMALL SIZE

A smaller version of the Bendix Master-
Vac power brake is offered as optional equip-
ment on the 1963 Tempest. The differences
between the amall aize and the standard size
Master-Vae are:

1. The small unit Is 6-1/2 inches in di-
ameter compared to the 9 inch diameter of
the standard size,

2. The small unit Is mounted to hrackets
rather than divectly to the cowl,

3, The small unit has an O-ring in place
of & secondary cup seal at the hydraulic
piston in the master cylinder.

4. The small unit rear housing seal held

" in place with a retaining spring,

5. The small unit air {liter i of one plece
foam design, .

6. The small unit has a hleed f{itting at-
tached to the master cylinder. Since it is
located at the highest point in the system it
miy ho passible ta hlned the system from this

- point i the hydraulic line is carcfully re-

moved and replaced at the master cylinder so
that a minimum amount of fluid ia lost.

PRINCIPLES OF OPERATION

The principles of operation of the small
size Master-Vac are ldentical to those of the
standard size unit. For & detailed description
of these operating principles see piage 206
of the 1962 manual, Hemoval and Installation
tnntructions on the small Master-Vnc are as
follows:
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AEMOVAL

1. Diaconnect stop light switch wires,

2. Remove cotter pin from clevis pin, then
remove clevis pin from brake pedal arm and
clevis from vacuum push rod.

3. Disconnect vacuum hose from vacuum
cylinder assembly. Cover openings to pre-
vent entry of dirt, etc,

4. Disconnect hydraullc brake lihe (rom
end of master cylinder. Cover opening in
master cylinder and brake line to prevent
entry of dirt, etc,

§, Remove nut and washer securing hracket
on fender apron lo power lLiruke assembly.

6. Alter hrake axsembly is removed {rom
brucket, replace nut and washer on brake
assembhly,

7. Remove four nuts and washers holding
brake assemhly and hracket to cowl and re-
move brake assembly. )

8, Clean exterior of power brake assem-
bly and drain reservoir of hydraulic fluld.

INSTALLATION

1. Place power brake unit i{n position and
install four attaching nuts, Tighten nuts to
15-25 pounds foot torque. ’

2. Remove outhoard nut and washer from
naster cylinder and insert stud into bracket
on fender apron. Install nut and washer and
tighten to 15-20 pounds foot torque.

3. Assemble clevis and locking nut to
vacuum push rod snd attach to brake pedal
assembly with clevis pin. Secure assembly
with cotter pin.

4. Adjust pedal heighth to provide 3-1/16""
to 3-5/16'' clearance from floor mat to bottom
of pedal pad. Tighten clevis lock nutto 60-120
pounds inch torque.

5. Adjust stop light switch if necessary to
provide 3/16'' plunger extension from hody.
Attach wire.

6. Attach vacuum line.

7. Attach hydraulic line.

8. Rlced bruken as necesnary and fiil fluld

reservolr to 1/2 inch from top of filler hole, -

NOTE: If hydraulic line was carefully
removed and replaced with & minimum amount

of fluid lost from line {tmayonly be necessary
to bleed system at bleed fitting on end of
master cylinder.

CIAL NOTE; The lollowing instructions
apply to the Disassembly and Assembly of the
Master Cylinder used with the amall Mastar-
Vac power brake.

DISASSEMBLY

1. Remove snap ring {rom groove in bore
at rear of master cylinder,

SAUTION: Ring Is under high tenston.
Use vye protection to prevent possible Injury.

2. Remove piston assembly, primary cup,
piston return speing assembly -and residual
pressure check vulve,

3. Do not f{urther disassemble the piston
assembly, return spring assembhlyorthe check
valve ussembly unless ([t Is necessary to
replace damuged purts.

4. If necessury, the O-ring seal may be
remaved {rom the piston with an ice pick or
thin hlade screw driver,

S. Remove fitler cap and bleed fitting,

ASSEMBLY

1, Clamp master cylinder invise with front
end slightly below horizontal.

2. I O-ring seal has been removed, dip
ring {n hrike (luid and assemble over end of
piston.

3. -Dip piston aasembly, primary cup, piston
return spring, and residual check vaive In
{resh clean brake fluid. Stack parta on piston
in proper order and assemble Inbore of master
cylinder,

4. Compress piston far enough to Insert
snap ring in groove. Makecertainsnapring is

firmly seated in groove.

§. Install bieed fitting.

8. Fill reservoir with brake fluid and op-
erate piston by hand until no more bubbles
arise in reservoir. If this is done carelully
and properly, bleeding brakes on car may not
be necusnary.

7. Replace filler cap.

8. Remove master cylinder assembly {rom
vise,
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