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Servo-contact brakes have a dual-piston cyl-
inder to apply hydraulic servo force to both
brake shoes. A single anchor above the cylin-
der serves both shoes. The shoes are connected
to each other through a floating adjuster.
When there’s no hydraulic force at the cylin-
der, the shoes are held against the anchor by
the return springs.
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Fig. 1 — Servo-Contact Brake

SELF-ENERGIZING ACTION-CAR GOING FORWARD

When the driver steps on the brake, the wheel
cylinder pistons force the shoes out against
the drum. Because of friction between the lin-
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Fig. 2 — Self-energizing action

HOW THEY WORK

ings and drum, both shoes try to revolve with
the drum. This turning movement forces the
secondary shoe against the anchor.

Then, the turning force on the primary shoe
is transmitted through the adjuster to the bot-
tom of the secondary shoe. This is called the
self-energizing force. It pushes the secondary
shoe out against the drum, using the anchor
as a pivot.

SELF-ENERGIZING FORCE VS. HYDRAULIC FORCE

Hydraulic force is small compared to the self-
energizing force exerted on the secondary shoe.
Consequently, the secondary shoe is pushed
against the drum much harder than the pri-
mary shoe is. This means the secondary shoe
does most of the braking. The primary shoe’s
main function is to energize the secondary shoe.

PRIMARY AND SECONDARY LININGS

The primary lining is a high friction material.
High friction gives it a greater tendency to
turn with the drum, and therefore increases
the self-energizing action. The secondary shoe,
though, is made of a lower-friction, long-
wearing material to carry the braking load.

Here's an important point to remember:
Each lining is designed for its particular job,
and each material is compounded so both will
wear at approximately the same rate in nor-
mal use. Of course, everyone doesn't drive the
same, and very severe brake usage often causes

‘the secondary shoe to wear faster than the

primary. Don’t leave a used primary shoe on
the car and replace only the secondary just
because the primary shoe still has some lining
on it,

DON'T MIX 'EM

Mixing linings or using unapproved linings
can get you in all kinds of trouble. For in-
stance, if the shoes were changed around, the
primary lining would be in the secondary posi-
tion and would carry most of the braking load.
Since the high-friction primary lining is rel-
atively soft, it would wear out quickly.
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If two secondary linings were used on one
wheel, brake performance on that wheel would
be very poor. The low-friction lining wouldn't
give as much self-energizing action as is
needed. And if the opposite wheel had the two
primary linings, the car would pull badly. Two
primary linings on the same wheel would
make the brakes very grabby.

BRAKE ACTION-—CAR BACKING UP

When the car is backing up, the action of the
brake shoes is reversed. The rear servo piston
actuates the secondary shoe, which supplies
self-energizing force to the primary shoe. The
primary shoe then does most of the braking
in reverse.
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Fig. 3 — Reverse braking action

Of course, you don't get as much self-
energizing force in reverse. But reverse brak-
ing requirements are considerably less than in
forward braking.

AUTOMATIC ADJUSTERS
The automatic adjusters compensate for lin-

ing wear by spreading the shoes farther apart
at the bottom as the lining wears. This main-
tains proper lining-to-drum clearance at all
times. Therefore it maintains correct pedal
height. Here's how the automatic adjuster
works:

If the brakes are applied when the car is back-
ing up, the secondary shoe moves away from
the anchor. The adjuster cable guide mounted
on the shoe web is carried downward and out-
ward by movement of the shoe. The move-
ment of the cable guide pulls on the adjuster
cable, so it exerts a pull on the adjuster lever.

The lining-to-drum clearance established by
lining wear determines how far the shoe
moves, and how far the cable is pulled. If
there's enough clearance to require adjust-
ment, the cable pulls the adjuster lever far
enough to engage the next notch in the star
wheel. When the brakes are released, the

_ spring-loaded adjuster lever turns the star

wheel. This lengthens the adjuster, which de-
creases drum to lining clearance and puts the
pedal at the right height. ’

STAR WHEEL

Fig. 4 — Adjuster lever turns star wh;ol' .

BRAKE PULL AND DRAG

Pull is simply a condition of uneven braking
on opposite sides of the car. Usually, it's

caused by unequal friction in the brakes on
opposite sides of the car. Thus, if the right-
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hand lining grips the drum harder than the
left, the car pulls to the right.

lamat . .

IT'S NOT ALWAYS THE BRAKES

Pull during braking doesn’t necessarily mean
you have brake troubles. Improper front-end
alignment—particularly unequal caster—is a
possible cause. Other causes are: a weak tor-
sion bar or spring; a loose lower control arm
strut; a loose wheel bearing; an underinflated
tire. Make sure one of these conditions isn't
causing the pull before you blame the brakes.

DIFFERENT DRUM FINISH

If the braking surfaces of drums on opposite
sides of the car have different finishes—for
instance, one is dull and the other highly pol-
ished—-it's likely that friction will be different
and cause pull. To correct this condition, rough
up both drums with 60- or 80-grit emery cloth.
Be sure both drums have comparable finishes
when you're done.

GLAZED LINING

Occasionally, a lining becomes glazed on the
surface from heat. This occurs from a drag-
ging shoe, from improper run-in of new lin-
ings, and from prolonged riding of the brakes
—for instance, using the brakes instead of the
engine for downhill braking. A glaze decreases
lining friction. This can cause pull, particularly
if one lining is glazed more than the others.

Remove glaze by sanding with emery paper.
Be sure to rough up the other linings, too, so
you end up with the same lining finish on both
sides of the car.

LINING CONTAMINATION

Contamination of a lining changes the friction
characteristics of the lining. Sometimes it de-
creases braking effectiveness and at other
times increases friction causing brake grab.

If the contamination is from a leak, be sure
to locate the cause of the leak and repair it
before you install new linings.

REPLACE CONTAMINATED LININGS

You can't save contaminated linings, so don’t
try. Solvents or a blowtorch may remove the
surface contamination, but they'll also attack
the bonding and lining material. This will
change the lining friction characteristics and
can cause more serious brake problems. Sand-
ing is no good either, because it can’t remove
contamination that is soaked in.

If you're replacing a relatively new lining
that's become contaminated, be sure to pull
the opposite wheel, too. Sand all the drums
and linings so you have a comparable finish
on both sides.

Of course, if the lining is worn, you should re-
place the linings on both sides of the car.

THE UNEVEN ADJUSTMENT MYTH

Back in the days when cars had mechanical
brakes, the lining-to-drum clearance adjust-
ment had to be equal on both sides. If it wasn't,
the brakes applied unevenly, and caused pull.
Many people think this is still the case with
hydraulic brakes, but it just isn't so.

MASTIR
CYLINDER

Fig. 5§ — Hydraulic force is equal
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Remember from Pascal’'s Law in Session
Number 64-5 . . . “Pressure on a confined
fluid . . . acts with equal force on equal areas.”
A hydraulic brake system is no exception.
Pressure is equal at all wheel cylinders.

And since the right- and left-hand wheel cyl-
inder pistons always have the same area, the
hydraulic force available for braking is equal
at the right and left sides. Remember, too,
that no pressure is built up as long as one pis-
ton is moving with no resistance. So, even if
one piston has to travel farther, it ends up ex-
erting the same force on its shoe as a piston
that travels a shorter distance. In other words,
all the shoes have to be out against the drum
before there’s any braking at any wheel.

A PINCHED LINE CAN CAUSE INITIAL PULL

Of course, if a brake line is pinched, it can act
as an orifice. The orifice effect would delay
pressure application at one cylinder and delay
application of the brake. Then you'd have pull
on initial application, until enough fluid got
past the restriction to apply the piston.

PULL ON LIGHT BRAKE APPLICATIONS

Occasionally you run into a case where the
brakes pull when they are applied lightly, but
not when they are applied quite hard. This can
be caused by such things as a slightly sticking
wheel cylinder or friction between the shoes
and backing plate platforms. The extra fric-
tion uses up part of the hydraulic force on light
applications, so the opposite wheel brakes
harder.

Light-effort pull can often occur during lining
run-in, too. One lining may wear in faster than
its opposite, causing a difference in friction
during light braking. Generally, you shouldn't
worry about a slight amount of pull on light
brake applications while new linings are wear-
ing. The condition will soon correct itself,
Don't try to speed up the break-in by making
severe stops from high speeds. You'll only suc-
ceed in ruining the new lining.

BRAKE SHOE DRAG

Friction between the brake shoes and backing
plate platforms also can cause a shoe to hang
up. If the platforms are scuffed, or have a
heavy paint build-up, the shoe may not return

when the brake is released. Instead it may drag,
wear unevenly, or become glazed.

To correct shoe hang-up, dress down the plat-
forms with fine emery cloth. Remove any
rough edges or sharp corners from the shoe
loops with a fine file. It is good practice to
inspect shoe loops and platforms on every re-
line job and correct any roughness on either.

T TERAIDTY
DRESS PLATFORMS |  REMOVE ROUGH EDGES
WITH EMERY CLOTH . WITHAILE
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Fig. 6 ~ Dress down platforms ond loops

Be careful not to remove too much metal from
the loops. This would cause poor contact be-
tween the shoe loop and the platform and
you'd end up with brake noise,

Before installing the shoes, put a thin coat of

- Sil-Glyde lubricant on the platforms. Don't

use too much and don't get it on the linings.

Fig. 7 — Lubricate platforms sparingly
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CHATTER

Brake chatter is the result of vibration induced
in the brake that can be transmitted to other
parts of the car. You might hear it, or just feel
it when the brakes are applied.

A loose backing plate may cause the chatter,
along with pull, noise and erratic braking.
This is easy to diagnose and fix. If the trouble
isn't a loose backing plate, you've got some
kind of drum trouble. Tech doesn’t know of a
case of chatter that’s been caused by changing
linings. So leave the linings alone.

WHEEL STUD NUT TIGHTENING

Often, improper tightening of the wheel stud
distorts the brake drums causing chatter dur-
ing application. Before you pull any drums,
loosen and retighten the stud nuts correctly.
Often this is all that need be done to correct
a case of brake chatter.

Remember to always tighten the stud nuts
alternately—first to one-half the recommended
torque, then to the full recommended torque.

WHEEL NUT TORQUE
Valiantand Dart ............ ... 85 ft.-1bs.
All other passengercars .......... 65 ft.-lbs.

If proper tightening doesn’t fix the chatter,
check what speed it occurs at. This will give
you a clue as to whether it's drum surface
irregularity or heat spots on the drums.

HEAT SPOTS—LOW-SPEED CHATTER

A harsh chatter when braking at low speeds—
as low as 20 miles per hour-indicates a heat-
spotted drum. In high-speed braking, heat
spots cause a rumbling noise.

Heat spots are extremely hard areas in the
drum, caused by exceeding the drum heat tol-
erance in severe operation. Chatter is caused
by the change in friction in the spotted areas.

BRAKE NOISES

Fig. 8 — "Incipient’ heat spot

In their first stage, heat spots show up as blue
areas in the drum surface. First stage or
incipient heat spots can sometimes be removed
with coarse-grit emery cloth.

A severe heat spot is a bluish area with a sil-
very spot in the center. In a severe heat spot,
the cast-iron drum material has actually been
converted to a very hard steel.

e,
Fig. 9 — Severe heot spot

GRIND DRUMS TO REMOVE
Severe heat spots can be removed only by

b
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grinding the drums. On a lathe, the cutting
tool would bounce as it hit a severe heat spot.

HIGH-SPEED CHATTER

Chatter from drum surface irregularities occurs
in light-effort braking from high speeds—
usually above 60 m.p.h. It usually continues
down through about 40 m.p.h. However, the
chatter may not come in at all on heavy brake
applications or light applications from speeds

lower than 55-60 m.p.h.
= R U

The drum surface irregularities which cause
high-speed chatter are very slight—you can’t
measure them easily. They are usually induced
in the drum by casting and machining stresses.
Of course, all the drums are stress-relieved in
production by heat treating. But sometimes
the heat and pressure created by severe brak-
ing may cause additional relief or changes in

the internal stress of the drum. In other words,
the drums may not be entirely stress-relieved
until they've seen some service.

If high-speed chatter develops on a new car,
give the linings time to wear in through nor-

. mal stops. If the chatter persists, the front

drums should be resurfaced on a drum
grinder to correct the irregularities. The prob-
lem won't occur again because the drums have
been thoroughly stress relieved.

Only a small thickness of material needs to be
removed, so grinding is again in order. On a
light lathe cut, the tool tends to follow the
irregularities instead of making a true cut. Of
course, you could make a deeper lathe cut

but the more metal you leave on the drum

the better.

Normally, only the front drums need grinding
to correct high-speed chatter. The rear brakes
are not apt to cause this condition. The rear
suspension damps out any chatter that does
occur, so it's not felt or heard inside the car.

SHOE KNOCK

“Shoe knock” or ‘‘shoe slap” is a condition
where the shoe is pulled away from the back-
ing plate, and then snapped back by the hold-
down spring. The “knock” or “slap” is the
sound of the shoe hitting the platforms.

.ot
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The problem is caused by spiral cutting tool
marks on _the drum face. This results in a
threading action which pulls the shoes on the
left-hand wheels away from the backing plate
during braking.

4
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SHOES FOLLOW THREADS...
AWAY FROM BACK PLATE

SHOES SKAP BACK
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Fig. 10 — Threading causes shoe knock

To correct shoe knock, break up the helix by
vigorous hand-sanding with 60- or 80-grit
emery paper. Machining isn't necessary unless
the finish is very poor and the “threads’” are
quite deep.

SHOE SCRAPE-10" BRAKE

Shoe scrape occasionally shows up in the left
rear brake of a Plymouth or Dodge. It's caused
by the secondary shoe moving out and rub-
bing against the drum during braking. When
this happens, you'll be able to see an interfer-
ence mark at the adjuster end of the secondary
shoe with the drum off.

INTERFERENCE MARK

Fig. 11 — Shoe scrape interference mark

Installing an extra hold-down spring retainer
usually gives you enough hold-down force to
prevent the shoe from moving out. In some

extreme cases, you may need to install two
extra retainers. Don't do this, though, unless
it's absolutely necessary. Too much hold-down
force can cause poor shoe return and shoe drag.

FRONT BRAKE HOWL

A loud, low-pitched howl in the front brakes,
usually loudest in a turn, may be caused by
the brake shoes rubbing on a center platform
that is too high. This condition is corrected by
carefully grinding the center platforms.
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Fig. 12 — Measure plotform height

To measure the platform height, attach a dial
indicator to an arm welded onto a discarded
brake drum hub as shown in the illustration.
Install the hub on the wheel spindle and tighten
it so there's no end play. Measure the height
of all the platforms. Grind enough off each
center platform so its height is .005 to .015
inches less than the lower of the two platforms
on either side of it.

Smooth the platforms with emery paper and
lubricate them sparingly with Sil-Glyde before
you reinstall the brake shoes.
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SERVICING THE BRAKE SYSTEM

KEEP T CLEAN

Like any other hydraulic system, the brake
system doesn’t tolerate dirt. Fluid contamina-
tion leads to problems like leakage, rust and
sticking cylinders. So be very careful anytime
you're servicing the hydraulic system. Don't
let any contamination get in during assembly
or when adding fluid.

HYDRAULIC SYSTEM...

Use the approved procedure for bleeding and
watch for evidence of contamination during
bleeding. Flush and refill the whole system, if
necessary, to eliminate all contamination.

USE APPROVED BRAKE FLUID

When it's necessary to add brake fluid, be sure
to use only heavy-duty fluid that conforms to
the specifications of SAE 70 R 1 and SAE 70
R 3. Mopar and Chryco brake fluid meets or
exceeds these specifications. It has the high
boiling point required for safe operation. Don’t
take a chance on unknown brake fluids that
might boil away, break down, or be incompat-
ible with fluid already in the system.

PROTECT THE LININGS

Treat brake linings like a new baby. Don't let
them get contaminated with oil, grease, or
water. Don't even get dirty fingerprints on
the linings.

like, be careful with the grease. And be sure to
replace any leaking seal you spot that could
let the linings get contaminated.

SPEAKING OF SEALS . . .

There's a new seal between the rear wheel cyl-
inders and the backing plate on 10- and 11-inch
brakes. The seal is there to keep water from
getting past the wheel cylinder opening in the
backing plate and running into the axle shaft
bearings. You'll find this seal on late-
production '64 models.

If you are working on an earlier model that
does not have this seal, you should use Miracle
Black Magic Adhesive to seal around the cyl-
inder. This is good insurance against prema-
ture rear-axle bearing damage.

CHECKING FOR HYDRAULIC SYSTEM LEAKS

You can sometimes tell if there's a fluid leak
by holding a heavy foot on the brake pedal for
about thirty seconds. If the pedal sinks slowly,
there’s definitely a fluid leak somewhere in the
brake hydraulic system. It could be an exter-
nal leak or it may be internal leakage in the
master cylinder. A sinking pedal and low fluid
in the master cylinder reservoir means an ex-
ternal leak. A sinking pedal but no loss of fluid
means master cylinder trouble.
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Don't always assume there's a leak just be-
cause the fluid level is low. Sometimes the
reservoir cover isn’t sealing perfectly and fluid
sloshes out during stops and starts.

So look for evidence of leakage around the
master cylinder, and replace the cover gasket
if necessary.

WHEEL CYLINDER LEAKS

To see whether a wheel cylinder leaks, you'll
have to pull the drums. Pull back the lower lip
of the wheel cylinder boots and look for fluid
under them. In fact, it's a good idea to do this
anytime you have a drum off for any reason.

IMPORTANT: If there's any fluid under the boot,
the cylinder needs rebvilding.

Fig. 13 — Check for wheel cylinder leaks

LOOK FOR AXLE GREASE, TOO

Occasionally someone is a little too generous
with front wheel bearing grease. The excess
grease gets out past the seal and onto the drum
and lining.

Anytime you see an accumulation of grease at
the center of the backing plate, check for ex-
cess grease and a leaking seal. Of course, if this
isn't caught early, the grease eventually gets
on the linings and they have to be replaced.

If you see rear axle gear lubricant, it will prob-

ably be spattered all over the backing plate

and brakes. This indicates a leaking axle shaft
inner seal.

USE THE CORRECT LININGS

Always match the linings correctly and use
only approved linings. The table lists the color
codes for 1964 cars. Notice that there has been
a mid-year change in police brake linings.
Both the original and the newly released lin-
ings are listed. Don’t mix them if you have a
reline job.

1964 LINING COLOR CODES

PRIMARY | SECONDARY
CAR SIZE { coLOR CODE|COLOR CODE.
Valiant-Dart 9 | 1RED
1 YetLow | 2 RED
Plymouth-Dodge | 10° | 1 RED 2 RED
1 BLACK 1 BLACK
Piymouth-Dodge | 11° | 1 BLACK 1 WHITE
i 2 WHITE 1 GREEN
Piymouth-Dodge
oliceand#.0. | 117 | 3 BLACK 2 BLACK
(original release) 1 WHITE
Plymouth-Dodge
Policeand H.0. | 117 | 1 BLACK 2 RED
(latest release) 1 ORANGE
Dodge 880, 1" | 1 BLACK
Chiysler, Imperial 1 ORANGE | 2 RED

DON'T BURN THEM IN

Tech says that you can't burn new linings in
~you can only burn them out. Whatever you
do, avoid unnecessary severe stops with new
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linings. Give them a chance to wear in. It takes
a hundred or more normal stops to break new
linings in. Don’t try to do it in two or three.
Here's why:

HEEL-AND-TOE CLEARANCE

New Chrysler and Chryco shoe and lining
assemblies are ground under the drum diam-
eter for heel-and-toe clearance on initial
contact. If the linings didn't have this clear-
ance, heel-and-toe contact with the drum
would cause noise and instability on light ap-
plications. You should never install a shoe and
lining assembly that doesn’t have .004-inch
heel-and-toe clearance with the drum.

Fig. 14 — Heel-and-toe clearance

With heel-and-toe clearance then, there’s a
run-in period when contact is mostly on the
center part of the lining. Severe stops create
excess heat and can scuff or glaze the lining,
or bleed out the friction particles.

HANDLE DRUMS CAREFULLY

It pays to baby the brake drums, too. Don't
drop them—even a few inches. And don't even
bump them against anything. A bump can
distort a drum and cause chatter or pedal pul-
sation. To get an idea of how important this
is, notice the way MoPar and Chryco Servo-
Contact replacement drums are protected
against shocks when you receive them. They're
now individually packaged and protected by a
cushioning material.

®

HANDLE WITH

MATCHING DRUMS

Drums should always be resurfaced in pairs
to avoid different braking surfaces. During
machining it’s best to have the wheel mounted
on the drum, with the stud nuts properly
torqued. This prevents drum distortion during
machining. If the equipment won't handle a
wheel, use a 1;-inch-thick plate, flat within
.005-inch mounted to the drum.,

USE GOOD EQUIPMENT

Be sure your drum lathe or grinder is in good
condition—capable of giving the precision re-
quired on brake drums.

On a drum lathe, be sure the cutting tool is
sharp and set square to give a smooth cut with-
out leaving machining marks. Make sure, too,
that the toolholder isn't loose. This would
allow the tool to bounce or follow existing
irregularities.

If you grind the drums, use the correct grind-
ing wheel and keep it dressed properly. Follow
the equipment manufacturer's operating rec-
ommendations, particularly on speed and feed
settings.

DEPTH OF CUT

Remove only enough material to be sure the
drum is perfectly round and free of surface
irregularities. Never enlarge a drum more than
060” over standard drum diameter. In other
words, never remove more than .030” of ma-
terial from the drum.
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Fig. 15 — Don't cut too deep

After machining, vigorously rub the new sur-

face with emery cloth. The braking surface
should have a dull finish all over. Too polished
a surface will glaze the linings, causing squeal
and pull.

CLEAN THEM UP GOOD

However you resurface drums—on a lathe or
grinder, or simply by hand sanding—be sure
to clean them thoroughly afterward. Wipe the
entire drum with a clean, dry cloth to get rid
of any abrasive particles. Don't use com-
pressed air for this job, unless the line has a
water and air filter, and you're sure the filter
is clean.

Don’t use solvents, either, particularly oily
ones. Avoid dirty rags and keep away with
greasy hands. Any trace of oil or grease on the
drum will contaminate the linings.

SERVICING ADJUSTERS

LOW PEDAL

Automatic brake adjusters maintain the cor-
rect shoe-to-drum clearance and proper pedal
height. Of course, if a car equipped with auto-
matic adjusters has a low pedal it could mean
that at least one of the adjusters isn’t keeping
the clearance set correctly. If you suspect that
one or more automatic adjusters aren’t work-
ing, see if a few fairly hard brake applications
in reverse will correct the problem. That may
be all that's needed to loosen a tight adjusting
screw. If this fails to help, you'll have to check
the operation of each adjuster.

TO TEST AUTOMATIC ADJUSTERS

The ecasiest way to test adjuster operation is
to back off the adjustment at all brakes to be
sure they need adjustment, then spin each
wheel backwards and see if the adjuster oper-
ates when the brakes are applied. Here are the
details:

Test preparation: Raise the car on a hoist.
Remove the cover from the rear adjustment
slot in each brake support plate so you can see

the adjuster star wheel. Then stick a thin
screwdriver through the adjusting hole and
push the adjuster lever out of engagement
with the star wheel. Be sure to hold the lever
there while you back off the star wheel about
thirty notches. That way, you'll be sure the
brake actually needs adjustment. If it's ex-
tremely difficult or impossible to turn the star
wheel, the trouble may be corroded threads on
the adjusting screw.

Observe adjuster operation: You'll need some-
one in the driver’s seat to apply the brakes.
Spin the wheel in the reverse direction and
have your helper apply the brakes hard. This
will move the secondary shoe, causing the
adjuster cable to pull the adjuster lever up.
Then, when the pedal is released, the lever
should snap downward, turning the star wheel.
So, if the adjuster mechanism is working, you
should see a definite rotation of the star wheel.

Check all four adjusters—more than one may
be causing the trouble. If you find an auto-
matic adjuster that doesn’'t function as it
should, you'll have to pull the brake drum to
service the adjuster.
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TEST ADJUSTER WITH DRUM REMOVED

Here's a simple way to test the adjuster after
you've removed the drum. Pry the rear brake
shoe away about an eighth-of-an-inch from
the anchor pin at the top of the brake while
watching the adjuster lever. This lever should
engage the next tooth of the star wheel with
an audible click. Then, when you let the shoe
return, the lever should turn the star wheel
slightly to lengthen the adjusting screw.

Fig. 16 — Test adjuster with drum off

CABLE BINDING AT GUIDE

If the cable guide isn’t flush against the shoe
web, the adjuster cable could shift and be
pinched between the guide and the web. The
cable may bind at that point and fail to oper-

CORRECT
POSITIONING

Fig. 17 — Check coble for binding ot guide
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ate the adjuster lever. To correct this condi-
tion, just position the cable in the guide groove
and make sure there’s no gap between the
guide and the shoe web. It's okay to lubricate
the cable guides sparingly with Silglyde so the
cable will operate easier, but be very careful
to avoid getting even the slightest trace of
lubricant on the brake linings or drums.

CABLE EYE IMPROPERLY INSTALLED

To assure free operation of the adjuster cable,
it must be properly installed. The cable eye
should be positioned on the anchor pin with
the crimped-down tabs that hold the cable
to the eye facing outward. On all cars except
Valiant and Dart, the cable eye must be as-
sembled underneath both brake shoe return
springs. On Valiant and Dart brakes only, the
adjuster cable eye should be installed so that
it is between the two shoe return springs—
primary spring first, then cable eye and finally
the secondary spring.

" PRIMARY SHOE
REIURN SPRING . -

g 1Y
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Fig. 18 — install cable eye correctly

Assembly tip: Whenever you're installing an
adjuster cable, remember to do this. Before
you hook the shoe return spring to the anchor
pin over the eye, pull firmly down on the ad-
juster cable in the direction of the cable guide.
This will insure that the effective length of
the cable is correct.

BINDING STAR WHEEL ADJUSTING SCREW

If the star wheel won't turn even though the
adjuster cable and lever appear to be in good
shape, the threads on the star wheel adjusting
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screw might be corroded and binding. In this
case, try to free up the threads before you
consider replacing the adjusting screw. Some-
times, a few drops of Manifold Heat Control
Solvent will help to loosen up the adjusting
screw=but be sure to apply it carefully to the
threads. Avoid getting solvent on the linings.

OVERADJUSTMENT

In ordinary use, the automatic adjusters will
always maintain correct shoe-to-lining clear-
ance without overadjusting. But there are
conditions of severe usage where they can ad-
just the shoes too tight, resulting in drag and
pedal build-up.

This occurs when the car is backed up when
the drums are overheated after a severe stop
or after riding the brakes going downhill. An
overheated drum expands—the diameter en-
larges. The automatic adjusters don’t know
the drum diameters are oversize. All they
know is that the secondary shoes are traveling
far enough during reverse braking to move
the lever up another notch. So the brakes ad-
just for the enlarged diameter and they're too
tight when the drum cools.

If you run across this condition, you'll have
to make a manual adjustment to correct it
and educate the driver on how to avoid it. Tell
him to prevent a recurrence by hesitating a
few seconds after using the brakes before he
backs up. This will give the drums a chance
to cool and return to normal size. In extreme
cases where car usage requires backing up
with the drum hot regularly, the owner should
change to manual adjusters.

USE THE RIGHT ADJUSTER

Lo .

: .'\“‘ Sk,

Fig 19 — “R” for rigM side; ''L" for left sIdQ

Cars that have manual adjusters use the same
adjuster on all four wheels. With automatic
adjusters, though, the thread direction is
different on opposite sides of the car. Always
install the adjusters stamped “R" on the right
side of the car and the adjusters stamped “L"
on the left side. If you get them mixed, auto-
matic adjuster action will increase the lining-
to-drum clearance, causing low pedal.

The adjusters also have different thread
pitches for precise adjustment of the different
size brakes. It's not always easy to tell the
star wheels apart. But you can easily identify
the correct pivot nuts by the U- and V-shaped

""q\“‘
Lo »;2 1-15!1"’

BRAKE LEFT WHEELS RIGHT WHEELS

SIZE ey
9mch

10 inch -IIIII' -Illlll-,;
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Fig. 20 — Adjuster identification

grooves in the nuts. And you can't put a
wrong star wheel into a pivot nut because of
the different threads.

MANUAL ADJUSTMENT

Before you button up a brake assembly, check
how many teeth there are in the adjuster star
wheel. Manual adjusters have twelve teeth;
automatic adjusters have 24 or 30. To adjust
the lining-to-drum clearance, tighten the ad-
juster until you feel a drag at the wheel. Then
back the adjuster off a full half turn—one-half
the number of teeth in the wheel. Check that
there's no trace of drag.
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There's nothing complicated about the new
dual hydraulic brake system. However. some
of the components are different and there are
a lot more pieces and parts than in previous
systems. That's because a number of new
requirements had to be taken into considera-
tion in designing the dual hydraulic system.

Of course the primary objective was to design
separate hydraulic systems for the front and
rear brakes. The design had to insure that loss
of pressure in one system wouldn't result in
loss of pressure in the other system. Further-
more, in normal operation the new system
must provide equal hydraulic pressure to the
front and rear brake systems. In other words,
the entire system must be hydraulically self-
equalizing. As you know, this feature is one of
the most important advantages of any hydrau-
lic brake system.

Still another design requirement had to be
satisfied. The dual brake system had to provide
a signal device that would warn the driver of
pressure loss in case of damage or failure in
either the front or rear hydraulic system. This
was accomplished with a hydraulic warning
light switch and brake warning light.

It took a completely new master cylinder and
a new warning light operating switch to accom-
plish these basic design objectives. And. it'll
take an understanding of how these units work
to do a good job of servicing and troubleshoot-
ing the tandem master cylinder hydraulic sys-
tem. There's nothing in the new brake system
that'll give you any trouble if you'll take the
time to read this reference book and find out
what dual brakes are all about.

TABLE OF CONTENTS:
TANDEM MASTER CYLINDER HYDRAULICS ......

THE BRAKE WARNING LIGHT SYSTEM ......... 6
SERVICE HIGHLIGHTS AND SIDELIGHTS ......... 8
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Let's get oriented to the dual hydraulic system.
The master cylinder is really a tandem unit
with two separate hydraulic pressure systems.
The lines from the separate outlets are con-
nected to the new brake warning light switch
assembly. The switch part of the assembly con-
trols the ground circuit for the brake warning
light. The switch housing also serves as a brake
line “tee” and routes pressure from the tandem
master cylinder to the separate front and rear
brake systems.

Fig. 1 —-Brake warning light signals loss of pressure

TWO RESERVOIRS AND ONE BORE

FRONT WHEEL am’ts

REAR WHEEL BRAKES

fig. 2-The master cylinder has two separate pistons

The tandem master cylinder has two separate
brake fluid reservoirs arranged one behind the
other. However, a single cvlinder bore is used. .
The master cylinder assembly has two separate
pistons that operate in tandem. The front pis-
ton provides pressure to the rear wheel brake
cylinders. The rear piston serves the front
wheel brake cylinders.

THINK PRIMARY AND SECONDARY

Since the piston at the front of the master cyl-
inder provides pressure to the rear wheels and
the piston at the rear of the master cylinder
provides pressure to the front wheels, it's easy
to get mixed up when writing or reading about
the dual hydraulic system. It will be a lot easier
to keep things straight if we call the rear pis-
ton the primary piston because it is actuated
directly by the brake pedal or the power
booster. Besides, the primary piston supplies
pressure to the front brakes where most of the
braking is done.

—7
PRIMARY PISTON \

T0 FRONT BRAKES

fig. 3-The primary piston is actvated dirocll‘y

We'll refer to the piston at the front of the
master cylinder as the secondary piston. In
normal operation, the secondary piston is
hydraulically operated by the primary piston.
so it actually is a secondary or slave piston. It
supplies pressure to the rear brakes.
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SECONDARY
PISTON

~T0 REAR BRAKES

Fig. 4=The secondary is actually o slave pision

YOU REALLY CAN'T GO WRONG!

The first time you work on one of the 1967
model master cylinders you'll notice that the
front and rear brake line tube nuts are not the
same size. This was done on purpose so that
there would be no chance of connecting the
lines to the wrong master cylinder outlets.

Fig. S—Different tube nut sizes eliminate wrong connections

In the accompanying illustration you'll also
notice that the secondary outlet at the front
of the master cylinder is marked “R". This
means that this front outlet serves the rear
brakes. The primary outlet at the rear of the
master cylinder is designated “F" because it
serves the front brakes.

RETURN SPRINGS AND PORTS

So far we've left out some of the master cyl-
inder details in order to simplify things. Now,

0

in a simplified sectional drawing we'll start
adding functional parts and tell you what
they do.

A piston return spring at the front of the master
cylinder pushes the secondary piston back
against a piston stop screw. This positions the
secondary piston cup slightly to the rear of the
compensating port so that the compensating
port is open to the secondary reservoir.

...............

...........
.......

TO FRONT BRAKES

(RGOS ¥ |

Fig. 6—Cups ore slightly behind compensating ports

TO REAR BRAKES
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The primary piston assembly also contains a
return spring. It pushes the primary piston
back so that primary piston cup is slightly
behind the primary compensating port.

THE PRIMARY PISTON RETURN SPRING IS STIFFER

The primary piston return spring is slightly
stiffer than the secondary return spring. That
means that the secondary return spring is more
easily compressed than the primary spring.
This difference in return spring pressure affects
master cylinder operation and on light brake
application causes a slight difference in pres-
sure between the two brake systems.

HERE'S HOW THE MASTER CYLINDER WORKS

When the brakes are applied, the stiffer pri-
mary spring pushes the secondary piston
forward, compressing the secondary spring
slightly. The cup at the front of the secondary
piston passes and closes off the secondary com-
pensating port. Pressure in the secondary sec-
tion of the master cylinder starts to build up.
At the same time, the piston cup on the pn-
mary piston has closed off the primary com-
pensating port. Fluid is now trapped in front of
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each piston. Further pedal movement produces
increased pressure in the primery as well as the
secondary chamber. '

Fig. 7~Pedal movement closes both compensating ports

PRESSURES ARE ALMOST EQUAL

In normal operation, there is a hydraulic link
between the primary and the secondary pis-
tons. The secondary piston is actually a slave
piston operated by pressure developed in the
primary piston chamber. On the other hand,
the piston cup at the rear of the sécondary pis-
ton functions as the ‘“closed end” of the pri-
mary chamber and no pressure is developed as
long as the secondary piston is free to move
forward. As a result of this hydraulic link prin-
ciple, primary and secondary operating pres-
sures are almost equal—but not quite!

Fig. 8—There is a hydraulic link between the two pistons

SECONDARY PRESSURE'S SLIGHTLY HIGHER

In actual operation, effective hydraulic pres-
sure is proportional to the push rod apply pres-
sure . . . minus the resistance offered by the
piston return springs. Since the slightly stiffer
primary spring holds its piston back more than
the secondary return spring does. secondary
pressure is slightly higher than primary pres-
sure. However, the pressure difference is very
small compared to the total hydraulic pressure
developed when the brakes are applied.

Remember, the primary purpose of the return
springs is to return the pistons so that the com-
pensating ports are uncovered when the brake
pedal is released. We also depend on these
springs to return the brake pedal. since an
external pedal return spring is no longer used.

ABOUT THOSE COMPENSATING PORTS

The compensating ports compensate for ex-
pansion and contraction of the brake fluid
caused by temperature changes. For instance,
after repeated brake applications the brake
drums and wheel cylinders get pretty hot. In
turn, the brake fluid gets hot and expands. If
this pressure build-up were not relieved when
the brake pedal is released, the brakes would
drag and generate more heat and pressure.
Instead, when the brake pedal is released, the
compensating ports are uncovered and fluid
can flow back into the reservoirs relieving
excess pressure in the brake lines. When the
brake fluid cools off and contracts, fluid flows
from the reservoirs and back into the cylinder.

FLUID EXPANDS

FLUID CONTRACTS

Fig. 9—Ports compensote for expansion ond contraction

3
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FILLER PORTS PERMIT PUMP-UP

The main or filler ports serve an entirely differ-
ent purpose . . . they permit pumping up of the
brakes if the pedal is low because of too much
lining clearance. This condition could develop
if the automatic adjusters aren’'t working.
Here's what happens when vou pump the
brake pedal to get better pedal height. When
the brake pedal is released. the master cylinder
return springs return the master cylinder pis-
tons very quickly. By comparison, the brake
shoe return springs return the wheel cylinder
pistons more slowly. Because of this, the flow
of fluid from the wheel cylinders is relatively
slow and it has trouble trying to keep up with
the movement of the master cylinder pistons.

ATMOSPHERIC
PRESSURE

\1/'

Fig. 10—Atmospheric pressure pushes fluid through ports

As a result, pressure in the master cylinder
drops until it is lower than the pressure acting
on the fluid in the reservoirs. Atmospheric
pressure, acting on the fluid in the reservoir,
pushes fluid through the filler port, through
holes in the piston and past the piston cup.
Fluid flows readily past the piston cup because
flow in that direction unseats the lip of the cup.

When brake pedal height is low and the pedal
is pumped rapidly, a small amount of addi-
tional fluid is forced into the pressure cham-
bers on each release stroke. This increases
pedal height until it is nearly normal again. Of
course, if lining clearance is excessive, the
wheel cylinder return springs force fluid out of
the pressure chambers in the master cylinder.
through the compensating ports and back into
the reservoir as soon as the pumping action
stops and the brake pedal is released. Inciden-

tally. we need those filler ports because the
compensating ports are too small to handie
the flow needed for pumping up the pedal.

On drum brake jobs. residual pressure valves
in the master cylinder also contribute to the
action that permits pedal pump up. However,
this is not the primary purpose of the residual
pressure valves.

WHY WE USE RESIDUAL PRESSURE VALVES

The residual pressure valves are located in the
master cylinder outlets. They maintain a light
pressure in the lines and in the wheel cylinders.
If it were not for these valves, air might be
sucked past the wheel cylinder cups and enter
the wheel cylinder when the brake pedal is
released rapidly. Instead, residual pressure
keeps the lips of the wheel cylinder cups
expanded so that they press outward against
the wheel cylinder bore.

SPRING._ &

o

VAlVE\' y

NN
A8

Fig. 11—Residual pressure valves are check valves

RESIDUAL PRESSURE VALVES ARE CHECK VALVES

On past models, the master cylinder had a
check valve in the end of the cylinder bore to
hold residual pressure in the lines and wheel
cylinders. You'll recall that on disc-brake-
equipped cars the master cylinder did not have
a check valve because residual pressure would
cause the disc brake shoes to drag. Since the
disc brakes use pistons with seals instead of
wheel cylinder cups, there's no danger of suck-
ing in air when the brakes are released. The
disc brake piston seals work something like an
0" ring and don’'t depend on fluid pressure to
expand and seat them. So. on past model disc
brake jobs the check valve is left out of the

(
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master cvlinder and installed in the line to the
drum-type brakes at the rear where residual
pressure is needed.

Fig. 12—Disc brakes uso' seals instead of cups

With the introduction of the tandem master
cylinder a single check valve wouldn't work.
Since the front and rear brake hydraulic sys-
tems must function independently, a separate
check valve is needed for each part of the dual
system. The new check valves, located in the
master cylinder outlets, are now called residual
pressure valves. No residual pressure valve is
used in the primary outlet of the master cyl-
inder for a disc-brake-equipped car.

THIS IS HOW THOSE RESIDUAL VALVES WORK

The working parts of the residual valve are the
tube seat, the rubber valve and the spring. The
rubber part of the residual valve is a one-way

CYLINDER
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Fig. 13—Flaw from wheel cylinders unseots residual volve

valve all by itself. When the brakes are appited.
pressure opens a passage ‘hrougn the vane
allowing fluid to flow into the brake lines.

When the brakes are released. uid is pushed
out of the wheel cvlinders and back toward the
master cylinder. This unseats the residuai pres-
sure valve and allows fluid to return to the
master cylinder. When the pressure in the
wheel cylinders and lines drops to about fifteen
pounds. the valve is seated by the spring and
this residual pressure is maintained until the
brakes are again applied.

PRESSURE LOSS IN THE FRONT BRAKE SYSTEM

So far we have concerned ourselves with nor-
mal master cylinder and hydraulic system
operation. Now, let’s see what would happen
in case of pressure loss in the front brakes.

PRIMARY PISTON BOTTOMS

SECONDARY ACTUATED MECHANICALLY

Fig. 1 4—Pressure loss in the front broke system

If for any reason the front brake hydraulic sys-
tem fails, there will be no hydraulic resistance
to primary piston movement. When you step
on the brakes, the primary piston will move
forward and compress the primary piston
return spring. The projection at the front of
the primary piston will bottom out against the
secondary piston. The secondary piston will
then be actuated mechanically instead of
hydraulically to provide rear-wheel braking.

PRESSURE LOSS IN THE REAR BRAKE SYSTEM

If there is a pressure loss in the rear brake sys-
tem, there is no hydraulic resistance to sec-
ondary piston movement. Hydraulic pressure
in the primary pressure chamber. plus spring
pressure. push the secondary piston forward



until it bottoms against the end of the master
cylinder. As soon as the secondary piston bot-
toms. the primary piston supplies full pressure
for normal operation of the front brakes.

SECONDARY PISTON BOTTOMS

1 —

-----
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PRIMARY SUPPLIES PRESSURE
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Fig. 1 5—Pressure loss in the rear brake system

THE HYDRAULIC SYSTEM IS SEALED

The master cylinder reservoirs are sealed by a
flexible rubber gasket with integral dia-
phragms. For all practical purposes, the entire
gasket is a very flexible diaphragm. The cyl-
indrical diaphragm portions of the gasket rise
or fall as fluid level in the reservoirs goes up or
down. In effect, this provides a system that

can "breathe” and is at the same time sealed
against the entrance of dirt or moisture.

g DIAPHRAGMS ;

The space between the master cylinder cover
and the diaphragms must be vented to atmos-
phere so that the diaphragms can react to
internal pressure changes. Otherwise, the heat
generated by severe stopping conditions could
cause fluid expansion, pressure buildup and
dragging brakes. To prevent this possibility,
small vent grooves are formed in the master
cylinder cover. These grooves vent the space
between the diaphragm gasket and the cover.

BN THE BRAKE WARNING LIGHT SYSTEM IS

Since the front and rear brake hydraulic sys-
tems function independently, it is possible
that the driver might not notice immediately
if pressure and braking is lost in one of the
systems. That’s why a brake warning light
system is required with the new tandem master
cylinder and dual hydraulic brake system.

THE WARNING LIGHT DOES DOUBLE DUTY

The brake system warning light serves a dual
purpose. In addition to warning the driver if
pressure is lost in any part of the system, it
tells him if the parking brake is applied as
soon as the ignition switch is turned on. Since
one light serves as both a parking brake and
service brake warning light, the bulb is proofed

o

BRAK
WARNING
LIGHT
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Fig. 17—The brake warning light switch ground circuit
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or tested every time the parking brake is ap-
plied with the ignition switch on.

The lead wire to the brake warning light is
always “hot” when the ignition is turned on.
Both the parking brake switch and service
brake warning switch are ground circuit
switches. Either of these switches can turn the
light on by completing the ground circuit, You
are already familiar with the mechanically
operated parking brake warning light switch,
so let's have a closer look at the hydraulically
operated service brake warning light switch.

THE BRAKE LINE TEE IS A JUNCTION

The brake line tee or junction between the
master cylinder and the front and rear brake
lines is no longer a simple tee fitting like it
was on past models. It is both a junction and
a switch. The front brake system line from the

_master cylinder primary outlet is connected

to one end of the tee fitting. Separate lines to
the two front brakes are connected to outlets
at the same end of the tee.

T0 FRONT WREEEE
CYLIBERY >

Fig. 18—Brake warning light switch line connections

The rear brake system line from the secondary
outlet of the master cylinder is connected into
the other end of the tee fitting. The brake line
to the rear brakes is also connected to this
same end of the tee fitting. Incidentally, dif-
ferent size tube connectors are used for the
front and rear brake lines here as well as at
the master cylinder. This prevents incorrect
brake line connections.

THE TEE 1S ALSO A SWITCH
A bar-bell shaped double piston, with an “O"

ring on each end. separates the front and rear
brake hyvdraulic systems. Two smaii ¢
springs keep the piston centered as iong as
pressure is the same in both systems.

e 8 B,
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Fig. 19-Springs keep the piston centered

If pressure is lost in one system, for example
to the front brakes, pressure in the rear brake
system pushes the piston off center. As soon
as the piston moves far enough to touch the
insulated electrical contact. the ground circuit
is completed and the warning light comes on.

sbua Fone ¢ imvadates. .

Fig. 20—Pressure pushes the piston off center

The springs in the brake warning light switch
are quite stiff so minor variations in pressure
will not cause the piston to move far enough
to touch the insulated contact. For example.
in a disc brake model. residual pressure in the
secondary system will not cause the light to
come on even though there is no pressure in
the primary system.

o
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I SERVICE HIGHLIGHTS AND SIDELIGHTS I

The same general procedures and precautions
apply to servicing the dual hydraulic system
and the tandem master cylinder that applied
to past models. And, your 1967 Service Man-
uals have complete removal, disassembly and
assembly instructions. However, there are
some special precautions and suggestions that
will help you do a better job of servicing the
new dual hydraulic system.

THIS PUSH ROD'S ATTACHED

On cars and trucks that are not equipped with
power brakes, the pedal push rod is retained in
the primary piston of the master cylinder. To
service this type master cylinder, disconnect
the push rod from the pedal and remove it
with the master cylinder as an assembly.

Fig. 21—The push rod is retained in the primory piston

To disassemble this non-power-type master
cylinder, remove the piston and boot retainer
screws. This will let you remove the piston and
the push rod as an assembly.

THE PUSH ROD RETAINER IS RUBBER

By looking at the push rod and piston assembly
you can't tell what holds the push rod in place.
The accompanying sectional view explains it.
The outside diameter of the rubber retainer
locks into an internal groove in the master

o

cylinder piston. The inside diameter of the
retainer fits into a groove near the end of the
push rod.

RUBBER RETAINER

PISTON - PUSH ROD

Fig. 22~—A rubber retainer locks the push rod in place

TO SEPARATE THE ROD FROM THE PISTON

If you are going to replace the primary piston
assembly, you'll have to separate the push rod
from the piston. Here's an easy way to pull
the rod out of the piston. Use an open vise to
hold the piston and a heavy screwdriver to
exert leverage on the rod.

Fig. 23—Use o screwdriver to force the rod out of the piston
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USE A NEW PUSH ROD RETAINER

When you reinstall a push rod in a master
cylinder. you must use a new rubber retainer.
The gripping edges of the old retainer get
pretty well chewed up when the rod is pulled
out of the piston. A little brake fluid on the
rubber retainer will help it slide into the groove
in the piston with a minimum of pushing. Most
technicians find it easier to assemble the piston
in the master cylinder and then force the pedal
push rod, with retainer in place. into the piston.
Don't forget the metal piston retainer and
boot! Tech says he has seen more than one
good man assemble the push rod and piston
and then find out that the piston retainer won't
slip over the ‘“‘eye” end of the push rod. So,
put the piston retainer and boot in place on
the push rod first.

ORUM BRAKE SECONDARY PISTON

On the master cylinder for vehicles with drum-
type brakes, the secondary piston is retained
by a set screw in the side of the master cylinder.
Remove it and tap the master cylinder on a
soft-top bench to remove the secondary piston.

SECONDARY PISTON
SET SCREW

Fig. 24—A set screw retains the secondary piston

IF THE PISTON STICKS

You may find that the secondary piston is
stuck in the master cylinder and refuses to be
“tapped” out. If this is the case, use air to blow
it out of the cylinder. Of course the air pressure
will push the lips of the piston cups out and
they’ll be cut as they pass over the edges of
the filler ports. That means they must be re-
placed when you rebuild the cylinder. As a
matter of fact, anytime you overhaul a master

cylinder. use all of the new rubber parts in the
repair kit. It's mighty risky to use any of the
old parts even if they do look all right.

Fig. 25—Air pressure con be used to remove piston

SERVICE THE RESIDUAL PRESSURE VALVES, TOO

You should service the residual pressure valves
whenever you rebuild a master cylinder . . .
disc or drum type.

(X <
@ __RUBBER VALVE
A B SEAT

Fig. 26—An eosy-out-type puller removes tube seols

Use an easy-out-type puller to remove the
tube seats. Discard the tube seats and the
rubber valves. Install new valves and tube
seats after you have cleaned and rebuilt the
rest of the master cylinder. Make sure you put
a residual pressure valve in both outlets of a
drum-type brake master cylinder. Be sure and
leave the residual pressure valve out of the
primary (“F") outlet of a master cylinder used
with disc brakes, but install one in the second-
ary ("R") outlet.



Bea L Ll o

ol e

SOME PISTON RETAINERS ARE DIFFERENT

The master cviinder used with drum-type
power brakes is slightly different. The piston
is retained by a special retainer at the rear of
the cvlinder. To disassemble this type cyvlinder.
loosen the piston retainer screw slightly and
push in on the piston. Then. flip the piston
retainer out of the way. This will let you re-
move the primary piston assembly.

ﬁlgnsgﬂ_slc_gfw. —

Fig. 27—Master cylinder for drum-type power brakes

The master cylinder used with power-equipped
disc brakes, has a piston set screw that goes
through the underside of the cylinder. It re-
tains both the primary and the secondary
pistons. You will notice that there is a washer
under the head of this retaining set screw. This
washer is actually a sealing gasket and must
be in place and in good condition when the
cylinder is rebuilt. This same precaution ap-

NO
RESIDUAL
VALVE

PISTON SET SCREW

Fig. 28—Maoster cylinder used with power-type disc brokes

1
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plies to the master cylinder set screw and
gasket for drum-type brakes.

CLEANING AND INSPECTION

The master cyvlinder must be cleaned thor-
oughly before inspection. Use a suitable solvent
and then dry with compressed air. Then. wash
the cylinder bore with clean brake fiuid to re-
move all traces of the cleaning solvent.

Inspect the bore for pitting or scoring. Minor
scratches or corrosion can usually be polished
out using crocus cloth. However, if the bore
does not clean up it must be honed.

YOU'LL NEED A SPECIAL HONE

Chances are that the master cylinder hone
you've been using won't reach the end of the
bore on a tandem master cylinder. A special
hone has been released for the new master cyl-
inder. It will be available under special tool
number C-3080-A.
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Fig. 29-—-Special hone for tandem master cylinders

The usual precautions apply when using this
hone. The bore diameter of the cylinder must
not be increased more than .002 inch. The
cylinder must be thoroughly cleaned and in-
spected after honing. It is very important to
make sure the filler ports and the compensat-
ing ports are open. Make sure that the honing
operation has not raised any burrs or sharp
edges at the filler ports that might cut the
piston cups.

LUBRICATE WITH BRAKE FLUID

When you are sure the cylinder bore is clean
and in good condition, lubricate it with brake
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fluid. Dip each rubber part, the piston cups
and the "O" ring seal. in clean brake fluid
before assembly. This will facilitate assembly
and prevent damaging the rubber parts. A dry
piston cup is easily cut in passing the filler
and compensating ports.

Fig. 30—Maoster cylinder service precautions

Be especially careful when working the lips of
the piston cups into the cylinder or you'll
damage them and have a leaker. Keep them
well lubricated with brake fluid and make sure
the lips of the cups enter the bore evenly.

BENCH BLEEDING IS VERY IMPORTANT

There are many extra parts in the dual hy-
draulic brake system and more places for air
to be trapped. This combination of factors
makes it somewhat more difficult to bleed air
out of the dual hydraulic system.

Before installing the master cylinder on the
vehicle, it should be bench bled. Clamp the
master cylinder in a vise and attach bleeding
tubes, Tool C-4029, to the master cylinder.

NOTE: When bench bleeding a master
cylinder for o vehicle equipped with disc
brakes, be sure and attach an external re-
sidual pressure valve to the reservoir end
of the bleeder tube used ot the rear of the
master cylinder. If this is not done, the
fluid will simply be pumped back and
forth through the bleeder tube and tropped
air may not be removed. Also, the fuid
will be syphoned out of the reservoir
when you loosen the bleeder tube nut.

As a matter of fact. the residual vaive m:zht
as well be left on the rear bleeder tube. even
when bleeding a drum-type master cyviinder.
because it does not interfere in any way with
that operation.

Fill both reservoirs with approved brake fluid.
then. pump the primary piston full stroke
until no more bubbles come out of the bleeder
tubes. This may take twenty or thirty strokes.
so don't stop pumping until all of the air is
bled from the master cylinder.

— PUMP
N FULL §/ROKE

Fig. 31—=Bench-bleeding the tandem moster cylindlr>

Leave the fluid in the bench-bled master cyl-
inder until you install and connect it. The
residual pressure valyes will prevent the fluid
from leaking out of the outlets. However. since
there is no residual pressure valve in the pri-
mary outlet of a disc brake master cylinder,
insert a plug in this outlet or leave the bleeder
tube in place until you have installed the
master cylinder on the vehicle and are ready
to connect the brake lines.

BRAKE LINE BLEEDING SUGGESTIONS

When bleeding air out of the brake lines, the
wheel cylinder bleed screws must be fully open.
If you crack a bleed screw less than one full
turn, an orifice is formed that restricts the flow
of fluid. Air trapped in the wheel cylinders,
lines or frame tee tends to compress and form
tiny bubbles which are difficult to remove.

OON'T DEPEND ON PEDAL FEEL

If the bleeder screws are not opened fully, the
brake pedal may feel firm even though all of
the air hasn't been bled out of the system. As

o
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a result. the pedal may go almost to the floor
after the car has been parked overnight or for
several hours. After one or two brake applica-
tions. the pedal may again feel firm until the
car has been parked for several hours again.

Fig. 32—Partly open bieeder screws cause problems

NOTE: Air in o dual hydraulic brake sys-
tem doesn't necessarily produce a spongy
pedal, so you can't depend on pedal feel
to detect air.

GET RID OF THAT AR

If you run into a case of unexplained loss of
pedal after the vehicle has been parked several
hours, the best solution is to bleed the master
cylinder and lines completely and correctly.
Be sure and bleed the master cylinder before
you attempt to bleed the rest of the system.
If there is air in the master cylinder there's no

Fig. 33—You con bleed the master cylinder on the cor

®

point in tryving to pump it through the entire
svstem and out through the whee!l cylinder
bleeder screws.

It's easy to bleed the master cylinder without

removing it from the car. Just disconnect the
brake lines. install the bleeder tubes and pump
the brake pedal until all air is purged from the
master cvlinder. Be especially careful to keep
the fluid level up when bleeding the master
cylinder or lines. If the level gets low, you'll
pump air into the system and make a lot of
extra work for yourself. Incidentally. if you
ever get a job with a dry or very low fluid level
in the reservoir, be sure and bleed the master
cylinder before you attempt to bleed the rest
of the system.

ABOUT THOSE COMPENSATING PORTS

On past models you could easily check com-
pensating port operation by looking into the
reservoir to see if fluid squirted out of the port
when the brakes were applied. There are two
compensating ports to check on the new
tandem master cylinder and you'll have to use
a slightly different technique to check the rear
or primary port.

Fig. 34~Past model compensoting ports were eosy to check

| You'll remember that the secondary piston

return spring isn’t quite as stiff as the primary
piston return spring. As a result, the primary
piston spring will compress the secondary pis-

ton spring slightly when the brakes are applied.

The secondary piston and the primary piston
will move forward together. As a result, no
pressure will be developed in the primary
chamber before the compensating port is closed
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off by the primary piston cup. Consequently.
fluid will not squirt from the primary compen-

" sating port when the brakes are applied. How-

ever, if the secondary port is open, you should
be able to observe the characteristic squirt of
fluid from this port as the brakes are applied.

TO CHECK THE PRIMARY COMPENSATING PORT

To check the compensating ports of tandem

master cylinder, have someone pump the
brakes rapidly and then hold the pedal down
hard to maintain pressure in the master cyl-
inder. Then, watch closely while the pedal is
released very slowly. If the ports are open
you'll see a light spurt or swirl of fluid from the
ports as they are uncovered.

COMPENSATING
PORTS
OPEN

Fig. 35—Tes! tandem master cylinder compensating ports

If you don't see fluid swirling out of the ports,
repeat the test several times to make sure the
ports are not compensating before you attempt
any corrective measures. Remember, you will
have to watch quite closely to observe the swirl
from the primary port. The spurt from the
secondary port is more readily seen and will
occur both when the brakes are applied and
when they are released after “pumping up’.

. A PARTING WORD OF CAUTION

It was not the intent of the foregoing discus-
sion of compensating ports to imply that com-
pensating port troubles might be more com-
mon on the tandem master cylinder than they
were with the single piston master cylinder.
On the contrary, there is no reason to believe
that failure of the compensating ports to com-
pensate should be a common occurrence. The

purpose of this discussion was merely to point
out that you shouldn’t jump to the conclusion
that the primary port isn’'t compensating just
because you don't see a squirt of fluid when
the brakes are applied.

As a matter of practical logic. incorrect push
rod travel is the condition most apt to hold the
master cylinder pistons back so that the com-
pensating ports are not uncovered when the
pedal is released. On vehicles without power
brakes, the pedal push rod length is not ad-
justable and will not interfere with compen-
sating port operation if it and the master cyl-
inder are correctly installed.

The power brake push rod is adjustable but
will be the correct length and will not cause
problems unless it has been tampered with.
However, if someone has overhauled the power
booster unit and then discovers that the com-
pensating ports are not opening, you should be
strongly suspicious that someone has slipped
up when reassembling the power booster unit.
If someone has failed to install a snap ring
correctly, for example, this condition should
be corrected rather than misadjusting the push
rod so that the ports will open.
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That's what our customers expect when they
push the brake pedal. And, that's what they
get: a safe, stable stop every time. Even after
a panic stop, the car is in its own lane, in-
stead of being slewed around crosswise to the
road.

In keeping with the tradition of providing the
best braking systems in the automobile indus-
try, Chrysler Corporation is offering, as op-
tional equipment, caliper-type disc brakes on
some 1966 models. Specifically, the Valiant,
Dart, Barracuda, Fury, Polara, Monaco and
all Chryslers have disc options in their lines.

'ch predicts that you'll enjoy working on
sc brakes. And, as they become better known
to the buying public as the safest, most de-
pendable brakes available, there is little doubt
that you'll be seeing more and more of them.

This reference book describes the operation
of the two disc brake systems available in
1966. (One system for the smaller cars, an-
other for the larger cars.) Although the prin-
ciples of operation of the two systems are very
similar, there are some structural differences
that vary servicing procedures. For instance,
replacement of shoes on either of the units is
very simple, and takes only a few minutes.
But, there is a different procedure for each
type that you’ll want to know about.

The book contains some other tips on service
procedures, so be sure to look it over carefully
and add it to your reference book library.

INDEX

THIS BUSINESS OF STOPPING ......ccovovveenr. |
DISC BRAKE OPERATION . ...ccvocuvrenrereeesed
DIFFERENCES IN THE SYSTEMS ...covvvevereeeecd
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THIS BUSINESS OF STOPPING

]

There isn't much doubt that the best safety
device on any automobile, old or new, is a
careful, skilled driver. Even the most carefully
designed car can become a thing of danger in
the wrong hands. On the other hand, the most
careful and highly skilled driver has to rely
upon the dependability of all the components
of his car to keep him and his passengers safe.

A SPRAG BRAKE

A few thousand years ago, a man with a name
something like Ogachuk Gug discovered that
a round wheel was a mighty handy gadget for
transporting dinosaur steaks back to the cave.
It was tough going on the uphill grades, but it
was almost as tough going downhill, until he
discovered that a log sprag worked fine as a
method of preventing a runaway wagon.

FRICTION SHOES

A few thousand years later, Wells Fargo was
using a friction-type brake to control the speed
of the Overland Stage. Some of those old trails
covered some mighty rough country, and the
horses needed help to hold the stage from run-
ning away down the side of a mountain. The
driver stepped on a pedal and a shoe rubbed
a wheel rim to help slow the stage.

SELF-POWERED VEHICLES

As the world progressed into the age of the
automobile, the need for more powerful brakes
soon became evident. Vehicles were heavier,
and they moved faster. In a few short years,

the brake shoe was moved from the outer
wheel rim to the inside of an auxiliary rim
attached to the wheel, the forerunner of our
modern drum-type brake. In the mid-thirties.
hydraulic power was added to the drum brake
system, providing more stopping power.

THE CHRYSLER RECORD

The cars of Chrysler Corporation have always
had a very good reputation in the brake de-
partment. Among the more notable systems
were our Total Contact Safe Guard, Center
Plane, Three Platform and the currently
used Servo-Contact brakes. In every case,
Chrysler met the need for safe, dependable
straight-line stopping. There's no question
that our cars have led the industry.

HEAVIER DEMANDS

A recent survey proved that there is an auto-
mobile for every 214 people in America. And,
these automobiles are on the move. Every
year more people travel more miles, and at
higher speeds. The cars are heavier, and
they're very often loaded down with vacation
gear. A three-hundred horsepower engine is
no longer unusual. With all this additional
“GO" power, it follows that we also need more
“WHOA" power.

HOW MUCH BRAKE POWER? e

How much braking power is needed in an
automobile? Consider the amount of power
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required to accelerate a car from a standstill
to 60 miles an hour in, say, 15 seconds. Let's
assume, for illustration, that it takes 100
horsepower. Now. after the car is moving at 60
miles per hour, it will take an additional 100
horsepower to bring it to a standstill in 15
seconds. As you know, you seldom have 15
seconds to stop. Again for illustration, let's as-
sume that the stopping time is 5 seconds—
one-third of the acceleration time. Horsepower
is a measurement of work done in a given
period of time, and the brakes must do the
same amount of work that the engine did, but
in one-third of the time. This means that the
horsepower requirement is tripled. The brakes
exert 300 horsepower in stopping the car.

HEAT ENTERS THE PICTURE

In stopping an automobile, the brake drums
and linings absorb a lot of mechanical energy
and convert it to heat. For example, stopping
a 4,000-pound car from a speed of 60 miles
an hour develops about 620 BTU. That's
enough heat to raise the temperature of the
drums about 170 degrees. Repeated brake ap-
plications, such as might be encountered in
mountainous country, multiply the heat load.
Unless this heat is dissipated rapidly, the lin-
ings may deteriorate, the drums become dis-
torted and, in extreme cases, the brake fluid

. may boil.

DISSIPATION PROBLEMS

Way back when we had 30-inch wheels, get-
ting rid of the heat generated by the brakes
wasn’t much of a problem. First of all, there
wasn't as much heat to get rid of. And, the
wheels and drums were well exposed to the
air. The heat problem became more severe
with the introduction of new suspension sys-
tems, which required that the drums be al-
most encased by the wheels. To add to the
problem, more and more sheet metal was in-
stalled around the wheels, reducing the flow
of air around the drums. Bigger tires, smaller
wheels and higher speeds also presented brake
heat difficulties, which in turn cause brake fade.

ENTER DISC BRAKES

With the introduction of disc brakes, the heat
dissipation problem is greatly reduced. A
major portion of the disc is exposed to the air
to throw off accumulated heat. The opposing
action of the shoes on the disc eliminates dis-

©

tortion. The absence of distortion permits the
use of much greater application force and
special lining material with stable friction
characteristics. which simply means that the
gripping ability of the linings is not affected by
temperature extremes.

A GOOD BATH DOESN'T HURY

Even though the discs are exposed to road
splash and dirt, the braking efficiency is not
affected. Centrifugal force throws most of the
water and mud off the disc, and high lining
application force and temperature quickly
dries the disc and pads. In addition, the pads
clean the disc, even when the brakes are not
applied. In the unit used on Valiant, Dart and
Barracuda, there is only about five-thous-
andths of an inch clearance between the pads
and the disc. In the other unit, the pads ac-
tually ride lightly against the disc. A spring

-behind each piston applies just enough force

to keep the pads in light contact, without
causing any noticeable drag or lining wear.

WATER AND MUD
- THROWN OFF

Fig. 1=Discs ore self-cleaning

WHY ONLY IN FRONT?

One of the first questions usually asked about
our disc brake system is, “Why are discs used
only on the front wheels?"’ As you know, when
the brakes are applied, especially in a sudden
stop. much of the car weight is thrown for-
ward. So, most of the tire-to-road friction is
at the front wheels, where the weight is, and
where the most braking power is needed. If an
equal amount of braking power were applied
to the rear wheels, with less weight on them,
they would have a strong tendency to slide,
probably resulting in an uncontrolled skid.
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MIIST BRAKING AT FRONT WHEELS

Fig. 2—-Most weight is on front wheels

PARKING BRAKES

Another very good reason for using drum
brakes on the rear wheels is that drums pro-
vide an excellent mechanical parking brake.
It would be very difficult to obtain equal
results from disc brakes through mechanical
linkage.

THE COST FACTOR
It's obvious that disc brakes are more expen-

sive to build than drum brakes. There are
four cylinders and pistons per wheel. and the
manufacturing tolerances are very close. Since
most of the braking force is applied at the
front wheels, it would be highly uneconomi-
cal to use discs at the rear wheels. Any addi-
tional braking power at the rear wheels just
wouldn’t be worth the extra cost.
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Fig. 3—-Drum brokes for parking

DISC BRAKE OPERATION

There are two different disc brake systems
available in 1966. The Kelsey-Hayes-type sys-
tem is used on the Valiant, Dart and Barra-
cuda. The other unit, a Budd type, is used on
the Fury, Polara, Monaco and Chrysler. Al-
though they are structurally different, the
operation of the calipers is very similar.

THE PARTS

The basic disc brake assembly consists of a
hub and disc assembly, a caliper assembly,
four pistons and two shoes. The disc is bolted
to the hub, and is serviced as an assembly
only. The caliper assembly, containing the pis-
tons and shoes, bolts to the steering knuckle
and steering knuckle arm, and straddles the

CALIPER B PISTON
“a M/ @

I

mt _‘:

Fig. 4—Disc brake components
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disc. The wheeis are deep-dished to clear the
caliper. The disc has radial ventilating louvers
cast between the two contact surfaces. The
louvers help to dissipate the extreme heat gen-
erated during brake applications.

The high-friction, organic linings are bonded
to the steel shoes. There is no provision for
adjusting the shoes, since they are self-adjus-
ting. Although the lining area is much smaller
than drum-type linings. disc brake linings
usually last much longer.

A SQUEEZE PLAY

When the brakes are applied, the pistons force
the shoe and lining assemblies against each
side of the disc, squeezing it like a clamp or
vise. There is an equal force against each side
of the disc, so the disc is not distorted by the
application, even when the temperature is
high, as after repeated applications. Because
there is little or no clearance between the shoes
and disc when the brakes are not applied, the
braking action is instantaneous. The extra-
large piston area provides extremely high ap-
plication force.

Fig. 5—Shoes clamp on the disc

THE HYDRAULICS

Basically, the hydraulics of disc brakes are
exactly the same as drum brakes. The master
cylinder piston forces the brake fluid into the
wheel cylinders and against the wheel pis-
tons. But, in the disc brake systems, each
caliper has four large pistons, so the fluid re-
quirement is much larger, and the forces are
higher for a given pressure. As an example, on
a Fury or a Polara equipped with the standard

o

drum-type brakes. each front shoe is operated
by a single piston with a diameter of 1.375
inches. or an effective area of 1.485 square in-
ches. If the pressure in the brake lines is 1.000
psi, the force each shoe exerts against the
drum is 1,485 pounds. On the same cars equip-
ped with disc brakes. each shoe is operated
by two pistons of 2.368 inches diameter, or an
effective area of 4.404 square inches per piston.

SRNGHINR" [ R | ARGE PISTONS E.;:; Y

Fig. 6—Higher fiuvid requirements

If the same pressure of 1,000 psi were intro-
duced into this system, each piston would
exert a force of 4,404 pounds against the shoe,
for a total force of 8,808 pounds per shoe. This
means that each disc would be gripped by a
total force of 17,616 pounds!
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Fig. 7—More force for same pressure

RESIDUAL VALVE
In a drum brake system, the residual valve




has a very important function. The residual
pressure keeps the wheel cylinder cups against
the cylinder wall, so no dirt or moisture can
enter the system. But. most important. the
residual valve makes it possible to pump the
brakes when the linings have worn somewhat.
Here's how it works.

When the brake pedal is pressed, the master
cylinder piston forces the fluid in the cylinder
through the residual valve and into the lines.
As the pedal is released, the shoe return springs
in the wheels force the fluid back out of the
wheel cylinders and lines and back into the
master cylinder. The residual vaive maintains
from 12 to 18 psi in the lines by closing when
the line pressure drops to the valve capacity.
If the brake pedal is pumped, the fluid return
will be delayed by the residual valve, and the
master cylinder will be refilled from the reser-
voir, through the compensating port. On the
next pedal stroke, this fluid will also be forced
into the lines, building up the pedal height.

THE VALVE HAS BEEN MOVED

The residual valve has been relocated for disc
brake systems. Residual pressure is highly un-
desirable in the disc brake calipers. Because of
the large diameter of the pistons, and since

DIFFERENCES

KELSEY-HAYES

The Kelsey-Hayes-type unit, used on the
Valiant, Dart and Barracuda, has 154-inch-
diameter pistons. Each lining has 814 square
inches of braking surface. The rear wheels have
10-inch brakes, with 134-inch-wide linings.
Fourteen-inch wheels are used with this disc
brake system.

When the brakes are applied, the four pistons
press the shoes against either side of the disc.
The square piston seals, in the walls of the
cylinders, move slightly with the pistons.
When the brakes are released, the elasticity
of the seals pulls the pistons back away from
the shoes about five thousandths of an inch.

IN THE SYSTEMS

there are no return springs in the calipers.
residual pressure would cause a heavy brake
drag. For example. if there were 18 psi residual
pressure in the front wheel cylinders of a Fury
or Polara equipped with discs. the shoes would
exert 320 pounds of force on each disc. How-
ever. residual pressure is still necessary for the
drum brakes at the rear wheels. So. the valve
is located between the "T" connection and the
brake line to the rear wheels.

Fig. 8—Residual pressure would couse drag

- SUUAR[_ &l ROLLS SLIGHTLY
AR\

Fig. 9~The piston rolls the seol
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This allows any small amount of lateral run-
out in the disc to tap the shoes away from the
contact surfaces. providing the running clear-
ance. Anti-rattle springs in the caliper splash
shield hold the shoes in the unapplied posi-
tion. Two small ears on the ends of the shoes
support them in the caliper. The ears ride on
notches. called bridges.

////////)///
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Fig. 10—The sea! pulls the piston back

THE PISTONS

The pistons in this unit are cup-shaped, with
the open end contacting the shoes. The cup-
shaped construction minimizes the transfer of
heat from the shoes to the fluid. Otherwise,
the fluid could get hot enough to boil, creat-
~ ing bubbles, which would cause a spongy
 brake pedal.

SMALLGONTACT AREA,

R .

Fig. 11—Hollow pistons don't conduct heot
THE HYDRAULICS
Probably the first thing you'll notice about

o

the hydraulic system is the extra capacity of
the master cylinder reservoir. The four large
cylinders in each caliper need a lot of fluid as
the linings wear down. :

h )

LARGER
RESERVUIE{

Fig. 12—~A bigger fivid supply

‘THERE'S ANOTHER VALVE

Another difference that will be immediately
apparent, in the Kelsey-Hayes-type unit, is a
second valve, It's called a proportioning valve,
and it's located after the residual valve in the
line to the rear brakes. Its purpose is to pro-
vide maximum braking at all four wheels be-
fore any wheel begins to slide, under any road
conditions. It performs this function by regu-
lating the hydraulic pressure to the rear wheel
cylinders during heavy brake applications.

Fig. 13—Valve limits reor cylinder pressure

WEIGHT DISTRIBUTION
During light brake applications. hydraulic
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pressure seldom exceeds 300 psi. Under these
light braking conditions. the weight differen-
tial between front and rear wheels is much
less than during heavy applications. so a larger
percentage of the braking force can be applied
to the rear wheels without fear of sliding the
rear wheels. However, as brake application
increases in intensity, more weight is thrown
onto the front wheels, and correspondingly
less on the rear wheels. So, the greatest force
must be applied to the front wheels. And, al-
though the piston area in the disc front brakes
is much greater than in the rear drum brakes,
remember that the discs have a much smaller
lining area.

WEIGHT 1S THROWN FORWARD

el

Fig. 14—Weight distribution is important

THE PRESSURE LIMIT

To demonstrate the function of the propor-
tioning valve, let's assume some braking ap-
plications of different intensities. First, a light
application, with up to 300 psi line pressure
from the master cylinder. This would be typi-
cal of a gradual stop at an intersection in a
residential area. As mentioned before, there
isn't much weight differential between front
and rear wheels, so equal pressure is supplied
to all four wheels.

A traffic light that changes unexpectedly pre-
sents a good example of a moderately heavy
brake application, with perhaps 600 psi line
pressure from the master cylinder. This puts
a higher percentage of the car weight on the
front wheels, so the braking force required at
the rear wheels will be proportionately less
than at the front. The proportioning valve al-

Fig. 15—~Moderately heovy stop

lows only 450 psi to the rear cylinders. even
though the caliper cylinders get the full 600 psi.

When that crazy driver pulls out of a stop
street without looking, you have to really
clamp down on the stoppers. Again, the weight
shift is greater, so the braking proportion
changes, too. Let’s say you're standing on the
pedal, and producing 900 psi master cylinder
pressure. You sure don't want that much pres-
sure at the rear wheel cylinders, so the pro-
portioning valve cuts it down to 600 psi.

Fig. 16—A panic stop

OVER 300 PSI, REDUCES 509,

As you can see by the examples given, at pres-
sures of 300 psi or less, the proportioning valve
doesn’'t do a thing for us. When pressures go
higher than 300 psi, the valve allows the 300
to the rear cvlinders. but anything greater than

7
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that amount is reduced by 50/, as shown in
the following chart. ‘
LINE PRESSURE REAR PRESSURE

300 300

500 (300 — 200 400 (300 = 100)
700 (300 — 400) 500 (300 +~ 200)
900 (300 — 600) 600 (300 = 300)

INTER-CYLINDER SUPPLY

Even though there are four large cylinders in
each caliper assembly, there is a single hydrau-
lic feed line to the bottom cylinder in the inner
half of each caliper. The top cylinder in the
inner half is supplied through a cored passage
in the casting. The cylinders in the outer cali-
per half are supplied through a transfer tube
from the inner half.

SERVICING KELSEY-HAYES

Disc brake linings on the Valiant, Dart and
Barracuda should be replaced when they are
worn to the point where the combined thick-
ness of the shoe and lining is %} g-inch or less.
Inspection and replacement of the shoes is
very simple. Just remove the front wheel and
the caliper splash shield anti-rattle spring as-
sembly. You should be able to measure the
shoe and lining thickness while they're in the
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Fig. 18—Time to replace finings
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~ VALIANT, DART, BARRACUDA

caliper. If not, simply pull them out of the
caliper for measurement.

WARNING SIGNAL

When a Valiant, Dart or Barracuda has ac-
cumulated a lot of mileage, the customer may
complain of a scraping noise when the brakes
are applied. The noise is probably caused by
signal tabs in the brake shoe. They are stamped
into the shoe to act as a signal to the driver

Fig. 19—Tabs signol worn out shoes
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when the linings are worn down to the danger
point. When the brakes are applied. the tabs
contact the disc to produce the scraping
sound. This won't affect the braking or harm
the disc, provided the linings are changed with-
in a short length of time.

LINING REPLACEMENT

To replace the linings in the Kelsey-Hayes
unit, remove the wheel and the caliper splash
shield anti-rattle assembly and pull the worn
linings out through the splash shield opening.
You'll find that two pairs of pliers make it a
little easier to grip the shoes. Always inspect
the caliper carefully for signs of fluid leakage.

You may need to remove the caliper for seal
replacement, To install the new shoe and lin-
ing assemblies, force all four pistons back into
their bores and simply drop the new shoes into
the caliper through the splash shield opening.

DRAIN SOME FLUID

As the brake linings wear down, it takes more
fluid to fill the cylinders. Since there are four
large cylinders at each front wheel, and there
is about 34-inch difference between the thick-
ness of a worn lining and that of a new lining,
you can see that a lot of fluid can be added to
the reservoir during the lining wear period.
When you try to force the caliper pistons back
into their bores, this extra fluid has no place to
go. So, before installing new linings, drain
most of the fluid from the master cylinder
reservoir. Just be mighty careful not to get
any dirt in the reservoir. When the new shoes

are installed and you have a firm pedal. refill
the reservoir with new brake fluid.

Fig. 22—Moke room for fluid in the colipers

BLEEDING

The bleed screw on Valiant, Dart and Barra-
cuda disc brakes is located at the top of the

SRR )

Fig. 23—Remove the wheel to bieed coliper
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outer caliper half, so you'll have to remove the
wheel to bleed the calipers. And. don't forget

‘that you'll have to add more fluid on disc-

brake cars than on drum-brake cars. Our pres-
ent pressure bleeding tank adapters are not
compatible with the “piggy back" reservoir,
but a new adapter cover is currently being de-
veloped to handle both disc brake systems.

CAUTION: Always discard fluid drained from
the hydraulic system during the bleeding oper-
ation. It must never be re-used.

PROPORTIONING VALVE TEST

If you get a rear wheel slide on a Valiant, Dart
or Barracuda, it's possible that the proportion-
ing valve is not reducing the pressure to the
rear wheel cylinders. You can check the valve
operation with gauge set C-4007, consisting of
two 1000-psi gauges with high-pressure hoses
and two “T” connectors.

Fog 24—Proportioning valve must reduce pressure

Install one "T" and gauge between the master
cylinder and the master cylinder line. The
other “T” and gauge goes between the pro-
portioning valve outlet and the rear brake line.
Draft someone to heip you, and have him push
the brake pedal hard enough to produce 800
psi on the master cylinder gauge. With the
master cylinder gauge holding steady at 800
psi, the proportioning valve gauge should read
between 540 and 560 psi. If it’s outside the
specification, replace the valve.

You may have difficulty getting 800 psi at the
master cylinder gauge if the gauge hose is full

1

of air. If so, bleed both of the gauge hoses at
the gauge end to remove the air. Remember.
air is compressible, and the master cylinder
piston stroke is not very long. And. you can't
pump up the pressure in the master cylinder
gauge. because there is no residual valve in the
master cylinder. When you're finished with
the test. cap the gauge hoses to keep the fluid
from draining out. so you won't need to bleed
them on the next job.

BUDD TYPE

The Budd-type unit, which is optional on the
Fury, Polara, Monaco and all the Chryslers,
has 2.368-inch-diameter pistons. Each lining
has about 10 square inches of braking surface.
The wheels used on these cars are 15-inch 6K,
and the rear brakes are 11 inches, with 21;-
inch-wide, heavy-duty police linings.

NO CLEARANCE

The major mechanical difference between this
disc brake unit and the Kelsey-Hayes-unit is
lining clearance. In the Budd unit, the linings
actually ride lightly against the disc, even
when no braking pressure is applicd. Each
piston has a spring behind it. The springs pro-
vide the light contact between linings and disc.

- The light contact helps to keep the disc clean

and dry.
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Fig. 25—Shoes keep the disc cleon

THE PISTONS

Tl)c pistons used in the Budd unit are narrow,
with a piston guide on the inner end to prevent
them from “‘cocking” in the cylinder. The pis-
ton seal groove is in the piston itself, rather
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than in the cylinder. as in the other unit.
There's a heat insulator pad on the outer end
of the piston to prevent braking heat from
reaching the brake fluid.
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Fig. 26~1Insulator keeps the piston cool

THE HYDRAULICS

There is no external transfer tube to feed fluid
to the cylinders in the outer caliper half. In-
stead, the fluid transfer is through cross-over
passages cast into the caliper halves. There's
an "'O” ring seal at each of the cross-over pas-
sages to prevent leakage. The bleed screw is
located at the top of the inner caliper half, so
it’s accessible without removing the wheel.

Fig. 27—Passage supplies fluid to outer-half

ONLY ONE VALVE

You won't find a proportioning valve on these
larger cars. That's because the rear wheel cyl-
inders are only 74-inch in diameter, as com-

pared to 2.368 inches in the calipers. With the
area proportion between front and rear wheel
cylinders. we can use the same hydraulic pres-
sure all the way around. The system does have
a residual valve, though. It's located under the
left side of the car. near the front edge of the
front door.

LARGE SMALLER
FRONY - RERR
PISTONS PISTONS

B L L I
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Fig. 28—No proportioning valve needed

LINING INSPECTION

If the disc brake linings on a Fury, Polara,
Monaco or Chrysler are worn down to .-
inch, it's time to replace them. To check for
lining wear, simply raise the front of the car
and remove the wheel. The linings are visible
through the top of the caliper.

OT LESS THAN V"
aran . SR

e

Fig. 29~Maximum lining weor

LINING REPLACEMENT

To replace the linings on these cars, you'll
have to remove the caliper from the disc. How-

o
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. ever, there's no need to break into the hydrau-

lic system unless inspection shows the need

- for further repairs. First, remove the anti-rat-

tle spring from the caliper and shoes. Then,
remove the two caliper attaching bolts from
the steering knuckle and steering knuckle arm.

Lift the caliper assembly off the disc, but be
very careful not to put a strain on the caliper
tube or the flex line. Support the caliper as-
sembly solidly and remove the shoes from the
housing. The steering tie rod is a handy place
to lay the caliper while you check for any
signs of fluid leakage.

- -

E REMOVE CALIPER
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Fig. 30—~It's not necessary to open hydraulic lines ‘

SPECIAL TOOL NEEDED

A special tool, C-3992, is used to compress the
caliper pistons when the new shoe and lining
assemblies are being installed. First, place the
new shoe in position in the caliper. Then, in-
sert the compression too! between the lining

E:ﬂ |
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Fig. 31~Forces pistons back into the bores

faces and turn the knob to force the pistons
back into their bores.

NOTE: Be sure to droin some of the fluid from
the moster cylinder to make roém for the flvid
in the caliper cylinders.

With the tool in place, slide the caliper down
over the disc. As the caliper slides into posi-
tion, the disc will force the compression tool
out from between the linings. Install the two
attaching bolts and tighten them at 70 to 80
foot-pounds. Install the anti-rattle spring
through the shoe tabs and snap it into place in
the grooves in the caliper. Refill the master
cylinder and make sure you have a firm pedal.

I , LOWER CALIPER OVER DISC

Fig. 32~The disc forces the tool out

=== GENERAL SERVICE INFORMATION e

SEAT NEW LININGS

When new linings have been installed in either
type of disc brake, the car may have a ten-
dency to pull to one side or the other during
the first few brake applications, because of
small variations in the linings. If you make
a few quick stops from about 40 miles an
hour, the linings will seat themselves and elim-
inate the pull.

DON'T REFACE DISCS

If you suspect that a disc has a lot of lateral
runout, or “wobble”, check it with a dial indi-
cator. Maximum allowable runout is .0025
inch on the Kelsey-Hayes disc and .005 inch
on the Budd disc. If runout exceeds these spec-
ifications, the hub and disc assembly must be
rcplacsed. DO NOT ATTEMPT TO REFACE
A DISC.
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Fig. 33—Check loterol runout of disc

BEARING SERVICE

It is not possible to remove the wheel and hub
as an assembly. If you have to service front
wheel bearings, you must first remove the
wheel] to gain access to the caliper. After the
caliper is removed, then the hub and disc are
removed as an assembly.

Fig. 34—Remove wheel first

OTHER SPECIAL TOOLS

There are two other special tools in addition
to the proportioning valve gauges (C-4007)
and the piston compression tool (C-3992). A
piston remover, C-3999, is used on the Kelsey-

Hayes unit to remove the pistons from the |

caliper. It's very difficult to get the pistons
out without the tool, since the square seal
rolls with the piston and grips it. The other
tool, C-3993, is a caliper cylinder hone, which
is used on both units. If a cylinder gets a hght
scratch, the seal might be damaged, causing a

R -2 ]

PISTON REMOVER
C-3399

PEPY TV LFCUaN

fig. 35-—Uud on Valiant, Dart and Borracudo

leak. The hone will clean up the scratch. but
you should never remove more than .002 inch
from the cylinder. Always install the hone
baffie to avoid damaging the stones when they
hit the bottom of the bore.

CYLINDER HONE
C-3983

Fig. 36~Cylinder hone for both calipets

BRAKE FLUID

There are many brake fluids on the market
with a variety of specifications. They are not
all compatible with Chrysler Corporation
brake systems. So, play it safe. Use only
Chrysler-approved HiTemp brake fluid, with
an SAE 70R3 rating.

POWER ASSIST

The Fury, Polara, Monaco and Chrysler disc
brake installations include a dual diaphragm
power booster as standard equipment. A single
diaphragm power booster is optional with the
Valiant, Dart and Barracuda disc brakes. Serv-
ice on these two boosters is very well covered
in your 1966 Service Manual.
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Disc brakes are still newcomers to the automo-
tive scene, so maybe you haven’t worked on
too many of them so far . . . especially since
disc brake linings usually last a long time, and
the brakes themselves are simple and sturdy.

In most cars, disc brakes are an extra-cost
option, and the owner who drives mostly in city
traffic probably won't feel the need for their
heavy-duty braking action. However, disc
brakes are becoming a popular item for cars
driven frequently on superhighways or hilly
roads, and on heavily loaded station wagons.

At any event, the trend is definitely toward
more cars with disc brakes. In fact, they are
standard equipment on the Imperial models
for '67. Right now, you can be sure of one thing
...disc brakes are here to stay.

You'll find that disc brake servicing is easy . . .
an ordinary lining replacement job takes only
a few minutes for each brake. However, you'll
need a thorough Master Technician's knowl-
edge of these new brakes to do a good overall
job of troubleshooting and servicing.

Be sure to review this reference book and keep
it handy for quick reference on the job. Re-
member, a car’s safety features are built in at
the factory, but they depend on your know-how
to keep them working properly.

VAELD T COMTENT:

INTRODUCTION ........... et r e et 1
THE DISC BRAKING SYSTEM ................. 2
DISC BRAKE HYDRAULICS ........oo0vvvunnnn.. 4

DISC BRAKE SERVICE AND TROUBLESHOOTING ....8
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INTRODUCTION

Increasing numbers of buyers are ordering their
new cars equipped with disc brakes. Most of
them expect to drive their cars part or full time
under highway conditions which make over-
heating and fading a serious problem with reg-
ular drum-brake systems.

These drivers know from experience that drum
brakes do a good job in everyday driving condi-
tions such as stop-and-go city traffic, repeated
slowdowns on expressways, or a couple of stops
from high speed, one after the other. However,
they also know that the fade-resistant feature
of the disc brakes gives them important safety
advantages in other driving situations where
repeated hard brake applications and severe
stops from high speeds are common.

NOW THERE ARE THREE

Three designs of disc brakes are available on
1967 Chrysler Corporation cars. The disc brake
used on compact models is a Kelsey-Hayes
type. and on intermediate-size models, it's a
Bendix. The larger car models use Budd-type
disc brakes.

All except the compact-model disc brakes are
designed to be used with a power booster unit.
The Kelsey-Hayes disc brake system is avail-
able either with or without the new dual-
diaphragm power unit. On cars without the
power unit, you'll notice that disc braking takes
more pedal pressure than with the standard
drum brakes all around.

BRAKE FADE FACTS

The well-known symptoms of brake fading are
repeated here to make the disc brake story com-
plete. Experienced drivers know that car brakes
are failing when the brakes seem to “slip” and
heavy pedal pressure is needed to stop the car.
Where fading occurs, the pedal loses its normal
feel and becomes quite hard when the extra
pressure is applied. And, even with heavy pedal
pressure, the brakes don’t seem to have much
stopping effect.

The driver also notices that the pedal must be
pushed down farther than usual after repeated.
heavy brake applications.

REASONS WHY THEY FADE

Brake fading results from heat generated by
braking friction. In normal. evervday use.
brakes get a chance to cool off between appli-
cations so fading is no problem. However, if the
brakes are applied hard several times in a row.
brake temperature can build up and cause
fading. A long downhill brake application will
also do it, especially in the heavier models.

One reason why drum brakes overheat and fade
more easily than discs is that their relatively
large lining contact surface produces heat all
around the drum when the brakes are applied.
With disc brakes, the smaller lining surface
limits heat production to the friction area in
the calipers and as the discs revolve, they carry
heat away from the linings.

Both drum and disc brakes can fade if braking
conditions are severe enough, but disc brakes
can get rid of heat faster, so they are more fade-
resistant than drum brakes.

 BRAKES LOSE
EFFICIENCY

Fig. 1-~Overhecting causes brake fode
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WHAT HAPPENS IN A FADE

When brakes overheat, the lining loses some of
its friction efficiency so the shoes must press
harder against the drum or disc to produce
enough braking action to stop the car. With
drum brakes. this friction loss also reduces the
normal self-energizing effect so still more pres-
sure must be applied to the pedal. Disc brakes
are not self-energizing. so they are not affected
in this manner.

FADING CAN BE ONE-SIDED

Drum brake self-energizing action can also
cause uneven braking if the heat-induced fric-
tion loss in the brake on one side differs from
the other. It's easy to see that the car will pull
or swerve toward the side that has the greatest
braking power.

‘DRUMS STRETCH AND DISTORT

When hard brake applications build up drum
temperature. the drum expands and becomes
flexible. And, because the pedal must be pushed
down harder when fading occurs, the added
brake shoe force stretches the drum out of
round. Where this happens, continued pedal
pressure moves the shoes out farther to main-
tain the braking contact, and the pedal itself
moves closer to the floor.

B s A T

Fig. 2—-Broke shoe force distorts drums B

DISCS PLAY IT STRAIGHT

With disc brakes, heat expansion and shoe
forces work the opposite way. When the brakes
are applied, disc friction surfaces expand
toward the brake shoes instead of away as in
drum brakes.

There's no distortion problem either, because
the shoes press inward against solid surfaces on
both sides of the disc instead of pushing out-
ward to stretch and distort a drum made flexi-
ble by overheating.

THE DISC BRAKING SYSTEM

The three designs of disc brakes available on
'67 Chrysler Corporation cars differ in details
but are similar in general construction and
operating principles. Regular drum brakes are
used in the rear of all three systems.

Disc brakes are used at the front wheels to put
the most braking power and fade-resistance up
front where traction is greatest in a hard stop.
In such stops, rear braking loads are somewhat
lighter, so comparatively less braking power
and fade-resistance are needed. Therefore, the
less expensive drum-type brakes can be used
at the rear wheels.

L)

Fig. 3—Disc and drum broking is proportional
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This disc and drum arrangement takes advan-
tage of the fact that stopping shifts the car's
weight balance forward in proportion to the
braking forces. In other words, a hard stop
produces more traction between the front tires
and the pavement than at the rear. In an easy
stop. the weight shift is moderate. so traction
remains nearly the same at front and rear.

Besides adequate rear braking capacity and
lower cost, drum brakes also provide a simple
and effective mechanical parking brake system.
To produce similar results with a disc brake
parking system would require a very compli-
cated leverage system because very high pres-
sure is needed between the shoes and discs.

Fig. 4—Drums provide parking broke

DISC BRAKE PARTS

Main disc brake components are the disc and
caliper assemblies. The caliper straddles the
disc so that brake linings on both sides can grip
the disc between them when the brake pedal is
pushed down.

On the car, the caliper assembly bolts to the
steering knuckle so that it straddles the upper
rear section of the braking disc. This location
helps protect the caliper and linings against
road damage. The brake is also protected by
an inner splash shield and the hub section of
the wheel.

CALIPER DETAILS
The caliper assembly includes four hydraulic

pistons and two brake shoes. with a pair of pis-
tons and a brake shoe on each side of the disc.

Each piston is provided with a seal to keep rluid
in and a dust boot to keep dirt out. The Kelsey-
Hayes piston seals also act as retractors to pull
the pistons back a small distance when pedal
pressure is released. Under the same conditions.
the Bendix and Budd pistons are moved out by
springs to keep the brake linings in light con-
tact with the disc.

DISC DETAILS

The cast-iron braking disc has a flat-ground
friction surface on each side with open-end air-
cooling passages between the two surfaces. The
disc is solidly attached to the wheel hub. They
are both serviced as a complete unit because
they are machined as a complete assembly.

FORCE-FEED COOLING

Centrifugal force draws air into the disc cool-
ing passages at the inner section of the hub and
discharges it at the openings around the rim
of the disc.
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Fig. 5—~Air flow cools brake disc

Air flow through the disc passages helps to keep
brake operating temperature below the fade
point even though disc brake linings normally
run hotter than drum linings. Also, the biggest
part of the disc is always exposed to surround-
ing air. So, when the disc rotates and passes
through the high-temperature area between
the shoes. it carries heat away from the linings.

(3
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NO WET.BRAKE PROBLEMS

“he open disc design and high shoe tempera-
tures also help disc brakes to dry out faster
than drum types. A rotating disc can easily spin
water out of the brake instead of holding it in
like a close-fitting drum. The high lining oper-
ating temperature quickly dries out the shoe
friction surfaces so braking action of flooded
brakes is fully restored very quickly.

i

q EXPOSED Tn?ngllus AIR

Fig. 6—Rotating disc reduces lining temperature

- DISC BRAKE LININGS

- Disc braking action depends on direct brake
lining force against both sides of the disc. And,
since disc brakes are not self-energizing and
their lining area is smaller, brake shoe applica-
tion force must be considerably higher than in
drum brakes.

Because its area is smaller, disc lining material
is made harder so it can resist compression by
the high piston force needed to produce braking

~ action. These linings can also stand more heat

and are therefore more resistant to fading. As
a result, you get more consistent braking action
and pedal feel in all kinds of stops.

LININGS RESIST COMPRESSION AND FADE

Fig. 7—Hoard disc linings fight brake heat

LININGS LAST LONGER

In spite of the relatively small lining area and
high application forces, disc brake linings usu-
ally last a lot longer than drum linings. Of
course, as with drum linings. disc brake lining
life depends on how hard the car is driven and
the severity of the brake applications. Extra-
hard usage such as police pursuit work or com-
petition driving will cause rapid wear with any
regular brake system.

THEY'RE NOT FOR DRUMS

We might mention here that the hard, fade-
resistant disc brake linings are not used in drum
brakes because much heavier pedal pressure
would be needed to apply the brakes. Added to
this is the fact that hard linings do not produce
much self-energizing action.

DISC BRAKE

HYDRAULICS

As with drum brakes, hydraulic pressure in a
disc brake system is equal at all pistons. So,
when brakes are applied. the pistons push the

Q
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brake shoes inward against the disc with equal
force on both sides.
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PISTON FORCE IS EQUAL

Fig. 8—Equal piston force prevents disc distortion

And, since piston force is equal on both sides,
the braking disc cannot be forced out of shape
no matter how much pressure is applied at the
brake pedal.

ALWAYS READY FOR ACTION

In normal operation, the brake shoes remain
close to the disc when brakes are released. With
no pedal pressure applied, the linings of Kelsey-
Hayes brakes can retract slightly, while Bendix
and Budd linings remain in light contact with
the disc surfaces.
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Fig. 9—-Pedol riding causes lining weor

This means that braking action is practically
instantaneous when your foot pushes the pedal
down. It also means that only slight foot pres-
sure on the pedal will partly apply the brakes

and cause linings to weas rapidly. So. the driver
who uses the brake pedal as a {ootrest will have
to change this habit or be prepared to spend
money for a premature relining job.

MORE PISTONS MEED 'AORE FiUID

As we mentioned earlier. each disc brake caiiper
assembly has four hydraulic pistons. two on
each side. Besides having more pistons than a
drum brake. the pistons are also much larger
and need more brake fluid to operate them.

IT TAKES MORE FORCE YO STOP

The main reason why a disc brake has more
and larger pistons is that it takes more force at
the shoes to get the braking action needed to
stop the car. And. as you already know, disc
brakes need more application force because
they are not self-energizing and their linings
are relatively small.

2 '{OI‘VSé..L“F_-FNER)GI
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Fig. 10-Disc brakes need high opplic&ﬁon force

- Using the Kelsey-Hayes disc brake as an ex-

ample, we find that each piston has an effective
area of 2.107 square inches. Now, assuming
that hydraulic system pressure is 1,000 pounds,
each piston will exert a 2,107-pound force to
produce a total gripping force of 8.428 pounds
on the disc.

DRUMS HAVE IT EASIER

Compared with disc brakes. the standard front
drum brake for the same model car has only
two hydraulic pistons. each with an effective
area of about one square inch. If we have the

s
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same hydraulic pressure as before. brake shoe
force against the drum is only 1.000 pounds at
each piston.

ADJUSTMENT IS AUTOMATIC

Besides being smaller than drum shoe lining.
disc brake lining is much thicker. measuring
about a half-inch when new. Because the lin-
ings remain close to the disc when the brakes
are released. the pistons gradually move out of

~ their bores as the lining wears thinner. This, in

effect, makes the disc brake shoes automatic-
ally self-adjusting.

RSHOES REMAIN CLOSE T0 DISC N
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Fig. 11—Disc brakes adjust automatically

MORE REASONS FOR MORE FLUID

However, as the caliper pistons move outward
to compensate for lining wear, more fluid is
drawn from the master cylinder reservoir to
keep the space filled behind each piston. So, the
master cylinder used with disc brakes has larger
reservoir capacity than a drum brake master
cylinder for two reasons: To keep the system
filled as the pistons adjust to lining wear, and
provide the greater fluid volume needed to

- operate the eight large pistons.

DRUMS ARE DRUMS, HOWEVER . . .

As mentioned earlier, the rear brakes in our
disc brake systems are drum-type because
they do an adequate job of braking at the rear
wheels and cost less than disc brakes. They
also provide a simple, mechanical parking
brake system.

L&)

You'll notice that the rear brake hydraulic sys-
tem is the same as that used with the standard
drum brake system with one exception--com-
pact and intermediate-size models have a pro-
portioning valve in the hydraulic line that leads
to the rear brakes.

THEY WORK IN PROPORTION

The proportioning valve design is slightly dif-
ferent for each car group. but both valves do
the same job of controlling hydraulic pressure
to the rear brakes, so the same operating prin-
ciples apply to each.

INTERMEDIATES

COMPACTS

VALVE DESIGN 1S DIFFERENT

Fig. 12—Proportioning volve controls rear brakes

PROPORTIONING VALVE OPERATION

To properly understand proportioning valve
function, let's review disc brake system oper-
ation. First of all, you know that discs need
more brake-shoe pressure than drum brakes to
get the same amount of braking action. How-
ever, on compact and intermediate-size models,
the proportional area of front and rear brake
pistons is such that equal hydraulic pressure
at all four brakes will produce balanced brak-
ing action for average stops.

THAT WEIGHT SHIFT AGAIN

You'll remember that the forward weight shift
is moderate in easy stops. so car weight and
traction are evenly distributed. But, since this
shift is substantial in hard or severe stops. trac-
tion at the rear wheels is reduced in proportion
to the weight shift.
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Fig. 13—Weight shift is moderote in eosy stops

REAR BRAKE LOCK-UP

Now, in a hard stop, more braking power is
needed so disc brake piston pressure must be
quite high to get proper braking action. If this
high pressure is also applied to the rear brake
system when rear tire traction is reduced by
the weight shift, the rear brakes can lock up
prematurely.

IT GIVES FLUID A FREE PASS . . .

To reduce rear brake pressure, the proportion-
ing valve has a spring-loaded, sliding core
which operates when the hydraulic system
reaches a certain pressure. On light pedal appli-
cations, the valve simply lets brake fluid pass
through as it flows from the master cylinder

to the rear brakes. As long as system pressure

does not go above 300 pounds, it remains the
same at all four wheels.

. . AND THEN TAPERS CFF

On hard brake applications. system pressure
climbs higher and the proportioning valve goes
into action. Above 300 pounds. the valve core
moves against spring pressure to cut down any
further increase in rear system pressure about
50 percent. In effect. the valve provides a pres-
sure difference between the two braking syvs-
tems to keep front and rear braking forces in
balance with the traction change caused by
weight shift.
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Fig. 15—Pressure above 300 pounds operates valve

For example, when you hit the pedal for a sud-
den stop in traffic, master cylinder pressure
might climb to 700 pounds. The disc brake cali-
pers get the full 700 pounds. but the propor-

TOTAL AREA IS GREATER

Fig. 16—Larger models are self-proportioning
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tioning valve automatically reduces rear brake
system pressure to about 500 pounds. Or, if
cvlinder pressure builds up to 900 pounds in a

* severe stop. the rear brake pressure will be pro-

portionately lower at about 600 pounds.

LARGER MODELS DO IT DIFFERENTLY
The brake shoe pistons in the Budd brake sys-
tem do their own proportioning. The total area

of the larger front brake pistons is so much
greater than the smaller rear brake area pistons
that the same hydraulic pressure can be used
front and rear for all kinds of stops.

NOTE: A metering valve will soon be added to
the front braoke hydravlic system in '67
Imperial models. A service bulletin covering
valve operation and service is scheduled for
early release.

DISC BRAKE SERVICE AND TROUBLESHOOTING

m—"

You'll find detailed procedures for inspecting
and servicing the three designs of disc brakes
used on Chrysler Corporation cars in your serv-
ice manuals. Instead of repeating these instruc-
tions, this section is intended to expand on the
step-by-step service information and to high-
light some of the important things you should
keep in mind when working on disc brakes.

RELINING 1S EASY

Disc brake relining is a simple operation, espe-
cially with the Kelsey-Hayes brake where the
shoes can be removed and replaced without
removing the calipers. You'll have to unboit
Bendix or Budd calipers from the steering
knuckle for relining, but the hydraulic hose
stays connected so you won't have to bleed the
disc brake system.

Follow the relining procedure described in your
Service Manuals for each design of disc brake.
After every reline job, road-test the car and
apply the brakes hard several times to seat the
new linings. Until the linings are seated, the
car may have a tendency to pull to one side
when the brakes are applied.

CAUTION: Be sure you have a firm pedal be-
fore you move the car ofter relining or other
brake service work.

PLUT 'EM BACK WHERE THEY BELONG

When you remove the brake shoes for any rea-
son other than relining. be sure to put each shoe
back in its original location. If you mix up the

shoes, the brakes will feel spongy and can pull
to one side until the linings are reseated.

Fig. 17—Misplaced shoes cause uneven braking

IT TAKES TIME

Disc brake linings are harder than drum linings
so don’t take a chance and expect misplaced
linings to reseat after only a few brake appli-
cations. Reseating may take quite a while, and
your customer will probably object to “wear-
ing them in.”

“PULL" MAY NOT BE IN BRAKES

What seems to be brake pull may not be caused
by the brakes at all. If you have a disc brake
job that pulls to one side after the brakes check
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out okay. take a look at the suspension. Loose
steering linkage. poor wheel alignment. or a soft
or worn tire can give the same pulling effect as
uneven braking.

PISTONS MUST MOVE FREELY

When you replace disc brake linings, be sure
to check caliper pistons for free movement. Be
especially on the lookout for a jammed or stuck
piston if you find a brake shoe with heavy taper
wear. Where one piston in a pair is doing all
the work, the lining will show heavy wear at
that end of the shoe.

Fig. 18—~Jammed piston causes uneven lining wear

SOME TAPER IS NORMAL

But don’t jump to conclusions and expect to
find piston trouble where linings show only a

REACTION PULLS LINING INWARL

Fig. 19-Slight taper wear is normal

slight amount of taper. Disc linings normally
wear a little thinner toward the rear because
the friction reaction that occurs when the lin-
ings press against the disc tends to move lining
ends inward at the rear.

CLEAN 'EM OUT

Before you check piston movement. wipe out
the caliper cavity and inspect for fluid leaks.
Make sure that the hydraulic hose and the rigid
transfer or jumper tube is in good condition.

CAUTION: Do not use high-pressure air to
clean the caliper cavity when relining. Air
pressure can dislodge the dust boots and may
force dirt ond grit under the boot edges.

Take a close look at all dust boots to make sure
they are firmly seated and free from wear spots.
punctures or tears. A dislodged or damaged
boot will expose the piston to damage by water
and dirt.

Fig. 20~Boot domoge admits dirt and water

PUT ON THE SQUEEZE

You can check piston movement easily when
the linings are removed from the caliper, and
all the pistons are free to move. Use your
thumbs to push the pistons in part way, one at

" a time. Each piston should move smoothly,

with no sign of sticking or roughness. But don't
cock the pistons or push them in too far or they
may jam in the bores.




Fig. 21—Pistons should move smoothiy

- DISC DIAGNOSIS
" As we mentioned before, the disc and wheel

hub are serviced as an assembly. And. since a
new part is fairly expensive, the assembly
should be replaced only if absolutely necessary.
In other words, be sure the disc is beyond all
hope before you decide to install a new one.

Excessive wear. and rough, grooved disc sur-
faces are the usual reasons for assembly re-
placement. However, a disc can have fairly

- deep grooves and still be usable.

FIRST TRY 'EM OUT . . .

- A good rule of thumb to follow in deciding

whether a grooved disc is still usable begins

- with a test drive before you begin a lining re-

placement job.

 If the brakes operate smoothly and do not pull

to the side, you can figure that the discs will
continue to do a good job after the new linings
are installed. When you find that discs are
grooved but smooth, in a job where the brakes
are otherwise okay, the replacement linings will
seat-in with no trouble after a few hard pedal
applications during your test drive.

- . THEN LOOK °'EM OVER

You can also judge disc usability by the condi-
tion of the old lining. Where lining is badly torn
or gouged, you can expect to find rough grooves
on the disc. This roughness will tear up new
linings in a hurry, so a new disc is the answer.,
Don’t try to refinish discs . . . too much material
must be removed to clean them up.

GROOVES
TEAR UP
LINING

Fig. 22—~Rough grooves mean disc replocement

LOOK FOR WOBBLE OR RIPPLE

Where a customer complains that the disc
brakes on his car are rough, or that they chat-
ter, the trouble may be caused by excessive disc
runout or too much variation in disc thickness.
In either case, where the disc condition exceeds
limits given in your Service Manual, the disc
and hub assembly must be replaced.

RUNOUT INCREASES PEDAL TRAVEL

In the first condition, too much disc runout
forces the caliper pistons back into their bores
when the brakes are released. producing too
much clearance between the disc and linings.
When this happens, you'll have to push the
pedal down farther to take up the clearance,
and there may be some vibration when you
apply the brakes.
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EXCESSIVE THICKNESS
RUNOUT VARIATION

Fig. 23—Disc voriations moke braking uneven
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THICK AND THIN CHATTER

Where disc thickness varies too much. the cali-
per pistons move in and out as the disc rotates
and you'll notice that the pedal pulsates up and
down. In effect. the linings grip the disc more
tightly at the thick spots around the disc and
tend to slip in between. Pedal pulsation can
also be caused bv out-of-round rear brake
drums. so be sure to check the drums before
deciding to replace a disc assembly.

DISCS MUST BE COOL AND CLEAR

When you inspect disc brakes, be sure that the
air cooling passages in the disc are open so air
can flow through. If the passages are plugged
with mud, the disc can overheat and cause
serious damage.

AT LEAST %" CLEARANCE
r.‘\ . { e . .

A
F&UID TRANS BE

Fig. 24—Transfer tube clears disc

On Valiant, Dart or Barracuda disc brakes. the
fluid transfer tube between the caliper piston
sets should clear the disc by at least a half-inch.
If you position the tube incorrectly so it rubs
against the disc, it can wear through.

LINING MATCH-UP

Because different car models have different
braking needs. lining material is compounded
to produce specific braking reaction for each.
And, just as lining size and shape is different
in each design of disc brake. the lining material
is also different.

This means that replacement linings for disc
brakes must have the same friction and fade-
resistance characteristics as the originals or the
braking action will change.

LINING
MATERIAL
IS DIFFERENT

Fig. 25—Replacement lining must motch originols

DRUM BRAKES ALSO MATCH

Rear drum brakes fall into the same category
because the original linings are designed to work
in balance with the disc brake linings in the
front. So, to keep the braking balance un-
changed in front and rear. it's best to use only
the correct linings for replacement.

PROPORTIONING VALVE PROBLEMS

As you already know. the proportioning valve
used on our compact and intermediate-size
models reduces pressure to the rear brakes
about 50 percent when hydraulic pressure in
the brake system goes above 300 pounds.

FROM LOCK.UP . . .

Where the proportioning valve sticks open and
does not properly reduce system pressure, it's
the same as having no valve at all. The usual
sign of sticky valve trouble is a tendency of the
rear wheels to lock up prematurely.

. . TO NO BRAKES AT ALL

At the other extreme, a dirt-clogged valve can
block off flow to the rear wheels so there will
be little or no rear braking action. If this hap-
pens, the full braking load will be on the front
brakes. You'll have to use considerably more
than normal pedal pressure to stop the car.
possibly to the point where the front brakes
lock up.

CHECK THE PROPORTION

Where you suspect that a proportioning valve
is not working properly, check it out using the
procedure described in your Service Manuals.

0
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UBES
% T

C-4055 ADAPTER SET

Fig. 26~Proportioning vaive test {compacts)

“IN" LINE

- The valve testing job will be easier if you use
the new C-4055 Adapter Set to connect your

C-4007 Gauges. These adapter fittings take the
place of the gauge hoses used in testing 1966
model proportioning valves. They connect the
gauges directly at the valve, so there’s no prob-

~ lem with trapped air. You can connect the

gauges more easily if you unbolt the valve from
the frame.

C-4007
GAUGES

|

11

PN LINE
C-4055 ADAPTER SET

Fig. 27~Proportioning valve test (intermediates)

BRAKE BLEEDING HINTS ‘
Prior to replacing disc brake linings, most of
the fluid should be removed from the master
cylinder rear reservoir to prevent back-up over-
flow when you compress the caliper pistons.

The reservoir has enough capacity to keep the

G

fluid from dropping below a safe level before
the linings are worn to the point where they
should be replaced. However, since the linings
are quite thick. a large volume of fluid is drawn
from the rear reservoir as the pistons move to
compensate for lining wear.

Fig. 28—Relining moves fluid bock 1o reservoir

When the brakes are ready for lining replace-
ment, only a half-inch of fluid may remain in
the reservoir. But, if some technician has re-

"~ filled the reservoir before the brakes are relined,

there will be too much fluid in the system. This
excess will overflow from the reservoir if it's
not removed before the new lining is installed.
Fluid level in the master cylinder front reser-
voir will also drop as rear brake lining wears,
but not so much as the rear. _

KEEP IT CLEAN

Any time you remove the master cylinder cover
be careful to keep dirt and moisture out of the
reservoirs. Dirt is bad enough, but brake fluid
has a high affinity for moisture. In other words,
brake fluid will ‘‘soak up” water like a sponge
and hold it in the system where it can cause
rust damage in master cylinder and caliper
bores. If water gets into the brake fluid, it may
cause boiling in severe brake applications.

DISC BRAKE BLEEDING, '67 STYLE

Bleeding disc brakes on the '67s is a little dif-
ferent from previous models because it's more
difficult to get air bubbles out of the dual brake
system. The procedure is simple but requires




more care to make sure that no trapped air is
left in the system.

L SEFORE LLEEDING

First, remove the master cylinder cover and
gasket. being careful to keep them clean so dirt
will not be carried into the reservoir when they
are replaced. Make sure the reservoirs are filled
and kept full while bleeding the brakes so no
air will be drawn into the system.

F ‘i‘ \/
/ KEEP REAR

| . ;j RE’S[{VUIR
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Fig. 29—Full reservoirs keep air out

Because you may have to bleed out a consider-
able amount of fluid, you can save yourself a

mess by leading a bleed hose into a clean glass -

bottle or jar containing a small amount of fluid.

LET "ER 2UN

When everything is ready, open the bleed screw
at least one full turn and let the fluid drain
without applying pressure at the pedal. The
fluid will drain without pressure because
there's no residual pressure valve in the rear
outlet port of the master cylinder used with
disc brakes. Be sure the bleed screw is fully
opened so small air bubbles will not be trapped
in the caliper or pressure line.

Don’t expect a gush of fluid when you open the
bleed screw because normal bleed flow is slow
without pressure in the system. Just be patient
and keep the bleed hose end under the fluid
surface so you can watch for air bubbles. Keep
the fluid draining until bubbles stop appearing
and then close the bleed screw tightly.

Fig. 30—-Free flow removes air bubbles

AIR 2UB3BLE: AN ~IDE

Make sure you get rid of all the air and don't
be fooled by pedal feel. If there's trapped air in
the system. the pedal may feel firm but later
may go nearly to the floor the first time it's
used after the car has stood for a while. Where
this happens, you'll have to bleed the brake
system again.

REAR BRAKEE 3PURT. ZUT .

You can use pedal pressure in the usual man-
ner to bleed the rear drum brakes. But, don't
worry if there's only a short spurt of fluid when
you open the bleed screw. It can’'t put out a
long spurt like previous cylinders because only
the front piston displacement is available to
the rear brakes.

THE TVLINDER L WUST TTMPEMIATE
It's good practice to check the master cylin-
der compensating ports after you service a
master cylinder or replace a power brake unit.
If the ports are not open, the brakes may drag
and wear out the linings in a hurry.

To check the ports. get someone to pump the
pedal quickly a few times to trap pressure in
the brake system, and then release it slowly.
Master cylinder compensation is okay if the
fluid spurts or swirls in the reservoirs as the
pedal is slowly released.

ALTIR UuREn SAETIIISHS

Mcs'or Cylmdor

Disc Broke Bore — Stroke lin.)
Kelsey-Hayes . ........cccvvvnee | 1

Bendix .......oiiiiiiieinenen 1% 1

Budd ...i.iiiii it 1% %

(o)




: oo T T ey . ruern 7o

_/,\/- 54/.'//

Ty e R T P RER Y

i
N
. “.
i 1
r” e
¥ )
. o
.b:
[y
i
.
]
ot
.
T
K
|
i

CHRYSLER

MOTORS CORPORATION

B
|

-



A WORD ABOUT BRAKE POWER

"Few people realize that today's automobiles

have far more “WHOA POWER" than “GO
POWER". We hear a lot about horsepower but
not too much about brake-power. For example,
a three-hundred-horsepower engine isn't un-
usual these days. That's a lot of power but it
has to take a back seat to the brake-power built
into that same automobile.

For purposes of illustration, it's reasonable to
assume that a car with a three-hundred-horse-
power engine will accelerate from 0 to 60 miles
an hour in about 10 seconds. That means it will
also take about three-hundred horsepower to
bring that same car to a complete stop from 60
miles an hour in 10 seconds. But stopping in
10 seconds isn’t fast enough! Under some con-
ditions we may want to stop in 5 seconds . . .
or less. In other words, the brake-power re-
quirement is at least twice the car's horsepower
or 600, plus. That's a lot of brake-power!

Our drum-type brakes provide all of the brake-
power required to stop the car safely under all

- normal driving conditions. However, disc

brakes have operating characteristics that
make them attractive to many drivers. This
book will introduce you to the newest addition
to our family of fine brakes . . . the floating
caliper disc brake.

TABLE OF CONTENTS

THE FLOATING CALIPER BRAKE DESIGN . ....... v
THE MASTER CYLINDER AND HYDRAULIC SYSTEM .
REAR BRAKES AND PARKING BRAKES

_ SERVICE SUGGESTIONS AND PRECAUTIONS
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The new single-piston, floating caliper, disc
brake is quite different from the four-piston,
fixed caliper brakes you have worked on in
the past. For instance, how one large piston
manages to do the work of the four smaller
pistons used on other disc brakes deserves an
explanation.

Fig. 1—=Floating coliper disc brake

ACTION AND REACTION

In the four-piston disc brakes you are familiar
with, the caliper is fixed. To produce equal

.. - -1

L

8 A o) hanee o i ead

Fig. 2—C-clomp illustrates *‘action™” and ‘‘reaction"

braking force against both sides of the brake
disc, two pistons push each of the two shoes
against the opposite sides of the disc. The new
single-piston brake utilizes the basic principle
that ‘“‘for every action there is an equal and
opposite reaction” to produce equal braking
force on both sides of the disc.

Let’s use an ordinary “C" clamp to illustrate
the principle involved in the floating caliper
disc brake. When you tighten the screw of the
clamp, the screw pushes against the seat . . .
that is the “action” part of the principle. But,
the seat pushes back or resists the push of the

“screw an equal and opposite amount so you

don’t need a screw in each end of a C-clamp.

Fig. 3—=The wall really does 'push back''!

If you find it a bit difficult to visualize how
something that doesn't move can exert a push,
try putting your hands out in front of yourself
and lean your weight against a wall. Now im-
agine what would happen if someone suddenly
took the wall away so that it wasn't pushing
back against your hands . . . an equal and op-
posite amount! Get the picture?

So—-we can say that two of the small pistons,
used in other disc brakes, do the acting and
the other two simply provide the reacting force.
In other words, the one Jarge piston used with
the floating caliper only has to do the work of
the pistons on one side of the disc in a fixed
caliper brake.

BUT ONE DOESN'T EQUAL TWO

Sooner or later you'll notice that the one big
piston used with the new brake isn't equal in

O




BRAKING DEPENDS

Fig. 4=Linings hove o higher coefficient of friction

effective area to two of the smaller pistons used
in our other disc brakes. So we better explain
“how come' before you get a chance to ask.

The amount of braking done depends on lining
friction as well as the force pushing the lining
against the disc. The coefficient of friction of
the lining used with the single-piston brakes is
about fifty percent higher than it is for the
lining used with our other disc brakes. This
more than offsets the difference in piston area.

THE ADAPTER SUPPORTS THE CALIPER

When you look at a completely assembled
brake it is a bit difficult to figure out what
moves . .. what stands still . . . and exactly how
the floating caliper brake works. So, let's take
a brake apart and get acquinted with the major
working parts.
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Fig. 5—The odapter supports the fioaling coliper

The adapter is the backbone or support for the
floating caliper. It's bolted directly to the steer-
ing knuckle so it takes all of the braking loads.
Functionally, it does the same thing for a
disc brake that the support plate does for a
drum-type brake. The adapter is a stationary
member and the disc is the rotating member.
Notice that the disc is much thicker than the
ones used with our other disc brakes. A positive
method of retaining the shoes makes it safe to
machine the discs. But more about that later.

THE SINGLE-PISTON CALIPER

The caliper is a one-piece casting having a
single cylinder bore on the inboard side of the
brake. A square-cut rubber piston seal fits into
a machined groove in the cylinder bore.

LARGE
PISTON

DUST
BOOT

Fig. 6-The piston is nickel and chrome plated

The large, single, piston is nickel and chrome
plated to provide very good resistance to wear
and corrosion. A rubber dust boot provides cor-
rosion protection to the piston and the cylinder
bore. To better understand the functional fea-
tures of the piston, seal, and boot, let's take a
look at a sectional view of the cylinder and
piston.

THE SEAL WORKS LIKE A RETURN SPRING

When hydraulic pressure is applied to the
piston, it moves outward. Since the seal is a
pressure-tight fit against the piston, it tends to
move with the piston. In other words, it bends
outward with the piston.

When the brakes are released, the spring action
of the distorted seal pulls the piston back into

its bore. This relieves the pressure on the brake
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BRAKES APPLIED...
SEAL MOVES WITH PISTON

BRAKES RELEASED...SEAL
PUSHES PISTON BACK

Fig. 7—The piston seal bends and moves with the piston

shoes and establishes running clearance be-
tween the shoes and the disc.

THE DUST BOOT DOES DOUBLE DUTY

The dust boot forms an airtight seal at both
the piston and the cylinder. A lip rides on the
piston and this keeps the boot seated in its
groove inside the cylinder. The other lip of the
boot fits tightly into a groove machined in the
piston. "

. ey

. Fig. 8—The dust boot forms an airtight seol

It is extremely important to make sure the dust
boots are in good condition and sealing effec-
tively. Moisture is as much an enemy of the
hydraulic brake system as dust and dirt.

That's because the excellent, high-boiling-
point brake fluid required for a modern brake
system has a tremendous thirst for water, Ex-
posing this fluid to moisture-laden air will

result in serious contamination of the fluid and
eventual corrosion of metallic parts. That's
why you must never leave a brake fluid con-
tainer open and exposed to the moisture-laden
air.

A PAIR OF SHOES FOR THE CALI?PER

The two brake shoes fit into the caliper. The
inboard shoe rests against the piston. The out-
board shoe simply bottoms against the ma-
chined surface in the outboard side of the cali-
per. It's easier to see the relationship of the
shoes to the caliper before the brake is com-
pletely assembled.

Fig. 9=The inboard shoe rests agoinst the piston

THE GUIDE PINS DON'T MOVE

It is also difficult to visualize the relationship
between the guide pins, the caliper and the
adapter when the brake is assembled.
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Fig. 10—The guide pins ore threaded into the adapter
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The accompanying illustration shows how the
two steel guide pins are threaded into the
adapter. That means they are fixed or non-
moving parts. They help guide and position
the floating caliper as it moves from side to
side. The guide pins also pass through holes at
either end of the two brake shoes. This provides
positive retention of the shoes in the caliper.

POSITIONERS COMPENSATE FOR LINING WEAR

The guide pins slide through four rubber bush-
ings in the caliper as well as the four retaining
holes in the two brake shoes. The positioners
at the inboard end of the guide pins hold the
caliper outward, away from the disc, when the
brakes are released. The positioners are not
ordinary springs. They are adjustable spacers
which actually bend and close up as the linings
wear. They automatically compensate for lin-
ing wear. Since the positioners are compressed
and gradually close up as the linings wear, they
must be replaced when new shoes are installed
or whenever the caliper is serviced. New rubber
bushings for the guide pins must also be in-
stalled when the brakes are relined.

POSITIONERS COMPENSATE FOR LINING WEAR

- T X N T

Fm 1 l-The positioners octuelly bend os Oho llmng weors

CALIPER ALIGNMENT AND BRAKING LOADS

The caliper is a precision, sliding fit in the
adapter. At four points, mating, machined sur-
faces on both the caliper and the adapter main-
tain caliper alignment. These machined sur-
faces take all of the braking loads. There are
no braking loads on the guide pins or the rub-
ber bushings in the caliper.

“te ‘o = .a{-fr ear amwele v awad

Fig. )2—Mochmcd surfoccs toke the broking loods

DISC BRAKE LININGS ARE HARD AND TOUGH

The brake disc is clamped between the two
shoes when the brakes are applied, the apply
force is always equal on both sides and there is
no disc distortion . . . even at high tempera-
tures. Much higher brake application force is
used with disc brakes but less lining area is
required than with drum brakes to provide
equal or greater braking effort.
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Fig. 13-Disc brake linings tolerate higher temperatures

Very hard lining material is used with disc
brakes in order to withstand the high compres-
sion force needed to produce good braking.
These hard linings can stand much higher tem-
peratures and are more resistant to brake fade.

AND THEY'RE THICKER, TOO

In addition to being harder, disc brake lining is
much thicker to provide good lining life. As

°
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these thicker linings wear, the large disc brake
pistons move outward quite a way as they
automatically compensate for lining wear.
That's why more fluid capacity is needed in the
reservoir of the master cylinder used with disc
brakes. As a matter of fact, the master cylinder
used with floating caliper disc brakes is not
the same as the one used with other disc brakes.
So let's take a look at the master cylinder and
the rest of the hydraulic system used with these
new disc brakes.

The master cylinder used with the new floating
caliper disc brakes is not exactly like or inter-
changeable with any of our other master cyl-
inders. But let's review exactly how a dual hy-
draulic brake system works so you'll under-
stand the differences.

ONE BORE AND TWO PISTONS

All of our tandem master cylinders have two
separate brake fluid reservoirs. However, they
have a single cylinder bore and two separate
pistons which operate in tandem. Of course, all
disc brake master cylinders have deeper reser-
voirs and more fluid capacity.

et w weegmwe acmEmres *H e Y G @Y

TWO SEPARATE RESERVOIRS

..........

\/
TWO SEPARATE PISTONS L

Fig. 14—Disc brake moster cylinder

It's a lot easier to keep things straight if we call

. the rearward piston the primary piston because

it is actuated directly by the brake pedal push
rod. Besides, the primary piston supplies pres-
sure to the front brakes where most of the
braking is done on all but very light brake ap-
plications.

PRIMARY
PISTOK -
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PRESSURE TO FRONT BRAKES
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Fig. 15~The brake pedol actuates the primary piston

The plston at the forward end of the master
cylinder is the secondary piston and it supplies
pressure to the rear brakes. In normal opera-
tion, hydraulic pressure from the primary pis-
ton operates the secondary piston. In other
words, there is a hydraulic link between the two
separate sections of the dual hydraulic system
and the same pressure is supplied to the front
and rear brakes by the master cylinder in nor-
mal operation.

~ SECONDARY
PIST(]N‘

\
PRESSURE T0 REAR BRAKES

Fig. 16=Hydraulic pressure actuctes the secondary piston
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WHEN THE BRAKES ARE APPLIED

Here is what happens when the brakes are ap-
plied. The somewhat stiffer primary piston
spring pushes the secondary piston forward,
compressing the weaker secondary spring
slightly. The secondary compensating port is
closed off and pressure starts to build up in the
forward chamber. At the same time, the pri-
mary compensating port has also been closed
off. The correct amount of fluid is now trapped
in front of each piston and pressure is devel-
oped in the primary and secondary chambers.
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COMPENSATING PORT CLOSED

Fig. 17—Equal pressure in secondary and primoary systems

THE MASTER CYLINDER IS SPECIAL

The master cylinder for the single-piston disc

brake system has a longer stroke and greater
capacity than most of our other master cyl-
inders. What's more, the division of fluid ca-
pacity between the primary and the secondary

HEMI ‘ SINGLE-PISTON
WITH DISCS DISCS

Fig. 18—-These master cylinders must not be interchonged

systems provides more reserve capacity for
the front disc brakes than is needed for other
brake systems.

The master cylinder for a Coronet, Charger.
Belvedere or Satellite, equipped with a Hemi-
engine and disc brakes, looks exactly like the
master cylinder used with floating caliper disc
brakes. These master cylinders must not be
interchanged. As a matter of fact, neither the
pistons nor the master cylinder assemblies
should be interchanged, so don't mix up the
complete assemblies or the separate parts.

NO RESIDUAL VALVE FOR THE DISCS, PLEASE

All master cylinders for drum-type brakes
have residual valves in both the primary and
the secondary outlets. These valves maintain
a small amount of hydraulic pressure in the
wheel cylinders. The residual pressure keeps
the piston cup lips expanded so they press
against the cylinder wall to form a good seal.
This keeps air from being sucked past the wheel
cylinder cups when the brakes are released.

Fig. |9-No residuo! valve in the primory system

On cars equipped with disc brakes, the master
cylinder must have a residual valve in the for-
ward or secondary outlet of the master cylinder
to maintain pressure in the rear wheel cyl-
inders. This pressure is never great enough to
prevent the brake shoe return springs from
retracting the shoes so there is no brake drag.

A residual valve must not be installed in the
primary outlet at the rearward end of the
master cylinder. Residual pressure in the pri-
mary brake lines would make the disc brake
shoes drag and wear out prematurely. That's
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because the pistons are large and there are no
shoe return springs with disc brakes.

DUAL-PURPOSE BRAXE WARNING LIGHT

Next in the brake hydraulic system is the brake
warning light. In addition to warning the driver
if pressure is lost in either the primary or sec-
ondary system. it reminds him to release the
parking brake before he drives away. Let's re-
view the way the warning light switch works.

The primary brake line from the master cyl-
inder is connected to one end of the switch and
a line supplying the front disc brake is con-
nected at this same end. With the single-piston
disc brakes, one outlet at this end of the switch
is plugged . . . you'll see why a couple of para-
graphs from now.
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Fig. 20—-Broke warning fight switch connections

The line from the secondary outlet of the
master cylinder is connected at the other end
of the switch and a fourth line leads to the rear
drum brakes. At this end of the switch, the
end outlet is plugged on all applications.

INSIDE THE BRAKE WARNING LIGHT SWITCH

Inside the switch, a barbell-shaped double-
headed piston, with an “O" ring seal at each
end, separates the front brake hydraulic sys-
tem from the rear brake system. Coil springs
at either end of the piston keep the piston cen-
tered as long as the pressure is the same in both
parts of the hydraulic system.

If pressure is lost in one system, for example
the front brakes, pressure in the rear brake sys-
tem pushes the piston off-center. As soon as
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Fig. 21-Springs keep the piston centered

the piston moves far enough to touch the
ground contact of the warning light switch, the
warning light ground circuit is completed and
the light comes on.

FRONT
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Fig. 22—Pressure moves the piston off center

The springs in the switch are quite stiff so that
minor variations in pressure won't turn the
warning light on. For example, residual pres-
sure in the secondary system will not cause the
light to come on even when the primary system
pressure is released.

THE DISC BRAKE METERING VALVE

Although drum brakes and disc brakes have
different characteristics, the floating caliper
disc brakes are designed for excellent balance
with the new rear drum brakes. However, on
icy or extremely slippery road surfaces, it is
desirable to reduce front-wheel braking. That's

D
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METERING VALVE

fig. 23—Metering valve holds off pressure to disc brakes

where the metering valve comes in. It cuts off
pressure to the front brakes in the range from
about 10 psi to about 115 psi.

This should not be confused with the propor-
tioning valve used with some of our other disc
brakes. The proportioning valve reduces pres-
sure to the rear brakes to prevent rear-wheel
skid on hard brake applications. The metering
valve holds off pressure to the front brakes
under very light braking conditions to prevent
front-wheel skid on icy or wet surfaces. As a
matter of fact, the metering valve is sometimes
called a hold-off valve.

ONE "“IN" AND TWO QUT”

The metering valve fits into the hydraulic sys-
tem between the warning light switch and the
front disc brakes. There is only one brake line
from the warning light switch to the metering

WARNING LIGHT SWITCH
METERING VALVE

Fig. 24—Metering volve connections

valve. That's why one of the primary lines
from the warning light switch is plugged on
this installation. There are two lines leading
from the metering valve . . . one line for each
front brake caliper.

INSIDE THE METERING VALVE

The metering valve is serviced as an assembly
so you won't have to be concerned with repair-
ing it. However, if you know what's inside the
valve you'll have a better understanding of
some of the service precautions that apply. In
the accompanying illustration, note that there
is a check valve and a valve seat. The valve seat
is mounted in a moveable valve plate. A spring
holds the valve plate closed. The check valve
at the upper end of the push rod is normally
open to insure complete release of pressure to
the disc brakes. As soon as the brakes are ap-
plied, pressure acts on the diaphragm at the
lower end of the push rod.

CHECK VALVE - ~i
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Fig. 25~Metering valve construction details

It only takes about 10 psi to move the dia-
phragm far enough to seat the check valve.
This cuts off all pressure to the front brakes. As
a result, the rear brakes do the braking when
very light pedal pressure is applied. This insures
good braking and steering control under slip-
pery operating conditions because it reduces
the likelihood of front-wheel skid.

When master cylinder pressure gets up to
about 115 psi, the push on the check valve and
valve plate overcomes the valve spring pres-
sure and unseats the valve plate. From about
115 psi to 500 psi, the pressure difference be-
tween the primary and the secondary is gradu-
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PRESSURE

115 P.S.A
UNSEATS TO FRONT
VALVE PLATE BRAKES

Faq 26-—Prenuro opens the meurmg volvo plou

ally reduced until, at about 500 psi, pressure to
the front and rear brakes is the same.

All full-size 1969 models have new 11-inch,
drum-type brakes front and rear. The front
drums have deep ribs cast into the outer sur-
face of the drum. The rear drums have shallow
ribs and a wide flare cast into the surface of
the drum. These ribs and flares increase the
amount of surface exposed to the cooling air,

Fig. 27~Ribbed ond fiared reor broke drum

increasing the rate of heat dissipation. These
new drums are used with new 15-inch ring-
mounted wheels. Larger wheels promote better
cooling and the ring mount feature minimizes
drum distortion.

In other words, the standard production brakes
on the full-size models will be bigger and better
for 1969. But this is a disc brake story so we
are primarily interested in the features of rear
drum-type brakes and parking brakes used
with floating caliper disc brakes.

PARKING BRAKE CABLE ASSEMBLY

New parking brake cable assemblies are used
on all full-sized models. The new assemblies
have stiffer return springs and both the type of
cable lubricant used and the method of lubri-
cating the cable have been improved. The new
cable insures parking brake release and reduces
the possibility of rear brake drag. The new
parking brake cable assemblies can be used on
previous models. However, if you replace one
rear cable with one of the new cable assemblies
you must also replace the other rear cable as-
sembly. One new and one previous model as-
sembly must not be used. The new cable as-
semblies can be identified by a zinc-colored
spring on the left assembly and a blue-colored
spring on the right assembly.

Fig. 28—=New coble ossembly insures porking brake relecse

DRUMS ARE BETTER AT THE REAR

People often ask why disc brakes aren't used
both front and rear. The answer is a combina-
tion of economics and need. Disc brakes at the
rear would seriously complicate the parking
brake design. It would take a complicated and




bulky leverage system to provide enough apply
force to insure adequate parking brakes if discs
were used at the rear.

"On the other hand, drum-type brakes provide
a simple and effective mechanical parking
brake system. Besides, under the severe brak-
ing conditions which make disc brakes desir-
able up front, little or nothing would be gained
by installing disc brakes at the rear. Our new
rear drum brakes provide just about all the
wheel-stopping force the rear tire-to-road fric-
tion can utilize on hard braking from higher
speeds. That's because the weight shift reduces
braking traction in the rear and increases it up
front. It makes economic sense to put the discs
where the traction is!

This is a good place to remind you that your
Service Manuals contain complete informa-
tion on servicing floating caliper disc brakes.
You'll also find sections covering the master
cylinder and complete hydraulic system and
the new rear-wheel brakes used with this disc-
brake system. It's also a good idea, when serv-
icing these brakes or any other part of the car
for that matter. to check your Service Bulletin
file for possible changes in service instructions.

It would serve no useful purpose to reproduce
the Service Manual here. However, the follow-
ing suggestions and precautions may help you
avoid costly mistakes and possible comebacks.

YOU CAN MACHINE THESE OISCS

The positive shoe retention provided by the
guide pins makes it safe to resurface the discs
used with the floating-caliper brake. However,
if you resurface one face you must resurface
the other face without rechucking the disc.
That's because the maximum allowable varia-
tion in thickness must not exceed .0005 of an
inch. It is virtually impossible to rechuck a
disc and hold this tolerance. It is very easy to
hold this tolerance if you use good equipment
that permits refinishing both faces without re-
chucking the disc.

Fig. 29-Moxnmum ollowable variation in thickness is .0005"

NOT MORE THAN .050 OF AN INCH, PLEASE

When you resurface a disc, you must not re-
move more than a total of .050”. For example,
this could be .040” from one side and a maxi-
mum of .010” from the other. .. or any other
combination that does not exceed a total of
050", In addition, you must not reduce disc
thickness to less than 1.20”. So, take it easy and
don't remove any more material than neces-
sary to clean up both faces.

Fig. 30—Disc thickness must not be less thon 1.200%

WHY THICKNESS VARIATION IS CRITICAL

You'll notice in the Service Manual that thick-
ness must be measured at twelve points around
the circumference of the disc at a distance of
one-inch from the edge. This is the method used
to determine maximum variation in thickness.
If thickness varies more than .0005”, the piston
will be pushed in and out as the disc rotates.
This will cause objectionable brake pulsation.

®
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RUNOUT 15 LESS CRITICAL

Since the caliper is free to float from side-to-
side, a small amount of runout will ~ot affect
braking adversely. The maximum allowable
runout, measured one inch from the edge of
the disc, must not exceed .0025". -

Fig. 31~Measuring disc runout

USE THE SPECIAL PISTON PULLER

A special piston-removing tool (C-4087) is
available for pulling the piston out of its bore.
This tool makes it much easier to remove the
piston without damaging the sealing surface,
Under no circumstances should air pressure be
used to blow the piston out of its bore. This
practice is dangerous and may result in serious
personal injury.

REMOVING TOOL
C-4087

Fig. 32-Use specioal tool to remove piston from bore

Use a small, pointed wood or plastic stick to pry
the piston seal out of its groove in the piston

bore. Do not use a screwdriver or other metal
tool to “dig” the seal out because you may
scratch the bore or burr the seal groove,

CLEAN UP THE PISTON BORE AND GROOVES

A special large hone is available for cleaning
up the cylinder bore and the land between the
piston and the seal grooves. And, it is extremely
important to clean out both the seal groove
and the dust boot retaining groove. You can
use a bronze wire brush dipped in brake fluid
to clean these grooves. Whatever you do, don't
scrape any metal from these grooves. Be sure
and flush out all traces of dirt and grit after
honing the cylinder and cleaning the grooves.

SPECIAL HONE C-4095

i
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Fig. 33—Refinish and clean the bore ond the grooves

USE A NEW SEAL AND DUST BOOT

Never try to re-use a seal or dust boot. When
you service a caliper, always install new ones
and be sure and use the special lubricant pro-
vided with the seal kit. This will make it much
casier to install these rubber parts and mini-
mize the possibility of damaging them. Don’t
use any other type of lubricant.

AIR PRESSURE POPS THE BOOT INTO PLACE

There is an easy way to install the dust boot.
Lubricate the boot with the special lube pro-
vided and using fingers only, work the outer
lip of the boot into its groove in the cylinder
bore. Make sure the bleeder screw is closed and
install a temporary brass plug in the pressure
inlet of the caliper. Be sure the plug is brass
and has the correct thread so you won't strip
the threads in the caliper.

f

o



'ﬂ&mﬂigﬁﬁiﬁwﬂvr u;m%l‘@imi :nﬂ?r B

* LUBRICATE
PISTON

*LINE PISTON
up

*PUSH PISTON
INTO BORE

Fig. 34—Escaping air pops the boot into place

Lubricate the piston, slip it through the dust
boot and line the piston up squarely and start
it into the cylinder bore. Press down on the
piston with your fingers and the trapped air
escaping past the piston seal will pop the inner
lip of the boot into the groove in the piston ...
slick as a whistle.

GUIDE PIN BUSHINGS AND POSITIONERS

When new shoes are installed or the caliper is
serviced, you must use new positioners and
must install new rubber guide pin bushings in
the caliper. New positioners are needed because
the old ones closed up as the linings wore and
are not re-usable. Of course, constant caliper
movement gradually wears the rubber bush-
ings so they must be replaced.

The rubber bushings for the guide pins must
be installed in the caliper and fully seated be-

R R L L o N

DON’T‘DO I
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Fig. 35—instalf the bushings in the caliper first

fore the pins are installed and threaded into the
adapter. If, for example, you try to put the
large inner bushings on the guide pins and push
them into the caliper, the bushings probably
won't seat properly. If you succeed in getting
the pins threaded into the adapter, chances are
you'll manage to ruin the bushings and collapse
the positioners.

DON'T CROSS-THREAD THE GUIDE PINS

When you thread a guide pin into the adapter,
make sure that the pin is properly aligned and
that the outer end of the pin is started into the
outer bushing. If you aren't careful at this
point you could manage to cross-thread the
guide pin threads. Also, make sure the locating
tabs on the positioners are correctly located
over the machined surface of the caliper before
you tighten the guide pins.

MISCELLANEQUS BRAKE SYSTEM SERVICE TIPS

As stated earlier, your Service Manuals cover
all phases of brake service in detail. However,
the following hydraulic system suggestions are
worth repeating for emphasis. If you ever run
into a case of brakes dragging because the
master cylinder won't compensate, it just
could be the stoplight switch adjustment. Re-
member, it is a spring-loaded switch and if the
plunger is too far forward it can keep the brake
pedal from returning far enough to open the

- compensating ports. 1f this happens, brake

fluid expansion from heat buildup can cause
the brake shoes to drag.

CHECK METERING VALVE OPERATION

To quick-check the metering valve, apply the
brakes gently . . . car parked. A very small
change in pedal eﬂ’ort (described by some as a
slight “bump”) will be felt at about one-inch
of pedal travel if the valve is working right.
This “bump” signals the opening of the valve
plate that occurs at about 115 psi, allowing
flow to the front brakes.

If you have a helper handy, you can check the
metering valve visually. Watch the end of the
metering valve push rod as your helper applies
the brakes. The rod should move out of the
valve slightly as the brakes are applied and
move into the valve as the brakes are released.

BLEEDING THE BRAKES
It is a simple matter to bleed the front brakes:
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simply open the bleeder screw and gravity will
do the job for you. Just make sure there is
plenty of fluid in the master cylinder so it
doesn’'trundry and let air into the system.

If you use a pressure bleeder to bleed the entire
system, the front brakes won't bleed properly
unless you keep the metering valve open.
That's because pressure bleeders are usually
operated at about 30 psi and this pressure will
close the metering valve and shut off all flow
to the front brakes.

Fig. 36—Do not clomp or block the metering volve open

This situation is easily overcome. Simply hold
the metering valve push rod open while bleed-
ing the disc brakes. Do not force the push rod
beyond its normal position, and never use a
block or clamp to hold the valve open.

e Sw e w——. P T N C s emg e @ « -

Fig. 371t diophragm is ruptured, flvid will be lost

Here's what could happen if you block the
valve open and then forget to unblock it. When
the brakes are applied, full pressure will act on
the diaphragm at the lower end of the push rod.
This can rupture the diaphragm and result in
loss of fluid in the front brake system.

ABOUT THOSE NE\Y RING-MOUNT \WHEZLS

This note about the new wheels doesn’t quite
fit elsewhere but should be mentioned. A 15-JK
wheel must not be used on a full-size 1969
mode! equipped with floating caliper disc
brakes because this type wheel will interfere
with the brake caliper. A 15-JJ ora 15-K wheel
must be used with the floating caliper brake.

OKAY

DO NOT USE!
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GIVE THE BRAKES A BREAK... i’j
Generally speaking, routine brake servicing is 2

a relatively simple job. As you know, replac-
ing worn lining, installing new hydraulic parts,
or refinishing drums are everyday operations
which will take care of most brake problems.
But, if these simple jobs are not done properly
. . . if parts are merely exchanged in a care-

Y,

less manner, without attention to recom-

mended precautions, it's just like asking for f-¢
trouble. Seemingly unimportant things, such |2
as keeping the linings clean, and handling [ '#

drums carefully, can easily make the differ-
ence between a good job and a comeback.

Regardless of whether you're working on a
new car or one which has had plenty of use,
successful brake servicing boils down to doing
a complete job as described in your Service
Manuals and Bulletins. If you stop to analyze
the servicing hints covered in this Reference
Book, you'll soon realize that they are simply
ways of correcting conditions which are not
up to specification standards. ‘
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"BRAKE CHATTER

4

Controlled application of friction is the basic
process used in braking. Explained in simple
terms, brake shoes are forced out against drum
surfaces with a force proportional to foot
effort on the brake pedal. This action produces
the friction needed to slow or stop the wheels.

OPERATION SHOULD BE QUIET

When brakes operate in a normal manner, we
get smooth, quiet braking regardless of car
speed or how much force is applied to the
brake pedal. However, under certain condi-
tions, brake application produces a vibration
called brake chatter.

CHATTER CAN BE IRRITATING

In most cases, chatter is a vibration in the
brakes which travels to other parts of the car
where it can be felt and sometimes heard. It is
not a dangerous condition, but the vibration
and noise can be irritating. And, to make
troubleshooting interesting, chatter vibration
can occur at either high or low speeds.

. CHATTER IS BASICALLY %552
(5. A BRAKE VIBRATION _ es5dvss

Fig. 1=Chatter con be felt and heard

IRREGULARITIES CAUSE CHATTER

C.hatter is usually caused by surface irregular-
ities, especially in front brake drums. Similar
vibration in the rear brakes is largely absorbed
by the suspension, so it seldom causes a dis-
turbance. A drum surface may be wavy, oval,
out of round, or spotted by overheating. We'll
cover these conditions as we go along.

OTHER PARTS ALSO VIBRATE

In addition to brake drum conditions, high-
speed chatter can also be caused, or made worse
by a loose or bent wheel, poor wheel balance
or bearing adjustment, soft tires or irregular
tire treads, looseness, misalignment or im-
proper adjustment of the steering and suspen-
sion systems.

HIGH-SPEED CHATTER CAN BE
CAUSED OR MADE WORSE BY:

+L00SE OR BENT WHEEL

« POOR WHEEL BALANCE OR BEARING
ADJUSTMENT

« SOFT TIRES OR IRREGULAR TREAD WEAR

* STEERING OR SUSPENSION LOOSENESS
OR IMPROPER ADJUSTMENT

Fig. 2--Other paris can also act up

ROAD-TEST DIAGNOSIS

In general, the best way to begin looking for
the cause of brake chatter is with a road test.
Ask the owner to ride along and point out the
disturbing condition so you'll know what the
actual problem is. The test will help you decide
to concentrate on the brakes, or to look else-
where for the cause of the chatter.

CHECK UNDERNEATH FIRST

Fig. 3—-Check other ports before road-testing
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Before you take a car out for a test ride, give ita

quick inspection to check the condition of other

car parts which could cause or contribute to
chatter. Make sure that tire pressures are cor-
rect, and front wheel nuts are properly torqued.
Also raise the front end of the car so you
can check for bent wheels, loose bearings or
irregular tire treads. At the same time, check
steering and suspension parts for looseness or
obvious damage.

TAKE THE HIGH ROAD

To test for high-speed chatter, speed up the car
above 60 m.p.h. on a smooth stretch of pave-
ment. Then apply light to moderate brake
pedal as you would when slowing down for
traffic or when entering a speed zone.

CHATTER ON HIGH

If vibration begins as the pedal is first applied
but is reduced or disappears below 40 m.p.h.,
the cause is probably a drum surface which is
wavy, oval, or out of round. High-speed chatter
may not come in at all on heavy brake applica-
tions, or after the drums are warmed up by the
initial application. In some cars, you may hear
a rumbling sound along with the vibration,
especially with heavier pedal applications.

Fig. 4~-Listen for car or pavement noise

STAY OFF THE BRAKES

After you check the brakes, bring the car back
up to the original test speed on the same test
stretch and let it coast down through the
critical range without applying the brakes. Any
vibration under these conditions comes from
other parts of the car, or from the pavement.

IF IT CONTINUVES . . .

Chatter which comes in at any speed from high,

to as low as 20 miles an hour is usually caused
by heat-spotted drum surfaces. Other causes
can be badly worn brake lining, or new lining
with improper heel and toe clearance.

CHATTER CAUSED BY DRUMS

The drum irregularity which causes chatter can
be a slight waviness in the friction surface of the
brake drum. This is usually a new drum condi-
tion and is not the same as out-of-round or oval
drum distortion.

ORUMS CAN CHANGE

Even though new drums are precisely ma-
chined, the friction surface can change slightly
as the drums break in, especially if the brakes
get heavy use during this period. The high and
low contour of the surface waviness causes
uneven friction when the lining is forced
against the drum. The uneven friction results
in the vibration we call chatter.

e

Fig. S=Uneven friction sets up chotter

DON'T WARP 'EM

Overtight or unevenly tightened wheel nuts
can distort a drum and cause irregularities.
This means that you'll have to be careful
when using impact tools or long-handled wheel
wrenches. In some cases, you can cure, or
reduce brake chatter by retorquing the wheel
nuts properly. However, if a drum has been
permanently distorted, retorquing the wheel
usually has little or no effect.




Fig. 6-Don't tighten auts too much

FOLLOW THE PATTERN .

The best precaution against tightening distor-
tion is to tighten the wheel nuts evenly and in
the proper star-pattern sequence with a torque
wrench. Tighten the nuts initially to half the
final torque or about 30 foot-pounds. Then in
the same star-pattern sequence, tighten the
nuts to 60 foot-pounds.

Fig. 7=Tighten wheel nuts in sequence

THE SURFACE MUST BE EVEN

When checking for causes of drum distortion,
make sure there are no thick paint accumula-
tions or other high spots on the wheel mount-
ing bolt area which contacts the drum. The
wheel mounting surface must be even or the
drum may become distorted when the wheel
nuts are tightened.

OVAL DRUMS CHATTER

Out-of-round or oval drums can also cause
uneven friction which results in brake chatter.
Along with the chatter, an oval drum can cause
another condition called pedal pulsation which
is most noticeable on light pedal applications.
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Fig. 8—Piston movement causes pulsation
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SHOES PUMP THE PEDAL

The out-of-round drum forces the brake shoes
in and out as it revolves. This brake shoe
“pumping” action causes hydraulic pressure
pulsations which can be felt at the brake pedal.

SPOT FRICTION IS DIFFERENT

Chatter which is caused by overheated areas or
hard spots on the drum surface also results
from uneven friction. Like the variation caused
by drum irregularities, braking friction is dif-
ferent at hard spots, so you get chatter when
the brakes are applied.

Fig. 9—Hord spots also couse chatter




HIGH PRESSURE CAUSES SPOTS

Hard spots are areas on the cast-iron drum
surface which have been converted to hard steel
by drum overheating. Spotty overheating is
caused by excessively high lining contact pres-
sure along the centerline or stiffest part of the
shoe. This high contact pressure can result from
improperly ground linings which make limited
contact with the drum, linings which are sub-
stantially harder than recommended replace-
ments, or from abuse through “burning-in”
new linings.

FIRST THEY'RE BLUE

Brake drum hard spots begin as blue areas
which have different friction characteristics

.than unaffected areas. The blue areas do not

affect the drum itself, so if detected at this
stage, they can be cleaned up with sandpaper
or emery cloth to restore a uniform friction sur-
face around the entire drum.

SPOTS CHANGE TO STEEL

When drum overheating continues to the stage
where the unwanted “heat treatment’’ changes
the cast iron to steel, the converted areas show
up as silvery spots in the centers of the blue
areas. Since these severe hard spots are more
wear-resistant than surrounding areas, they
affect the wear pattern as well as the braking
friction characteristics.

MAKE 'EM ROUND

Irregular, oval, or heat-spotted front brake
drums can usually be machined to restore the
friction surface to specification standards. For
the first two conditions, we remove just enough
material to eliminate the waviness and to make
sure the drum surface is truly round.

NEW DRUMS MAY BE BETTER

Severe hard spots can be smoothed off with a
grinder, but it may be better to install a new
drum to correct this condition. Grinding can
smooth the surface, but the friction variation
can return after the drum is put back in service.
Hard spots usually affect the lining, so with a
new drum, we also reline both brakes and sand
the opposite drum surfaoe so braking action
will be even.

WHEEL AND DRUM TOGETHER

You can minimize distortion when machining
a drum if its wheel it attached and properly

torqued when you do the job. Follow the same
tightening sequence used when the assembly is
on the car. Leave the wheel nuts undisturbed
after machining, and when you install the
wheel and drum on the car. When you machine
a drum with the wheel attached, it's a good idea
to mark the wheel and a mounting stud. That
way, you can replace the wheel in the original
position later on if it is removed.

MAKE THE SURFACE SMOOTH

If you use a drum lathe to refinish drum fric-
tion surfaces, make sure the cutting tool is
sharp and set to cut smooth. We want a uni-
form surface with a dull finish, so don't forget
to break up any machining pattern with sand-
paper or emery cloth.

7. 100L CAN munw 5
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Fig. 10=Use moderate feed when machining drums

DON'T OVERDO IT

Regardless of whether you use a cuttmg tool or
a grinding wheel, be sure you do not overfeed.
In a heavy cut, the tool can follow the origi-
nal surface irregularities and you'll reproduce
essentially the same condition you were trying
to correct. With too much grinding feed, the
stone only wears faster, and you can distort
the drum by overheating.

STAY WITHIN LIMITS

Never enlarge the total brake drum diameter
more than .060" over the standard measure-
ment, or you'll need a new drum. This means
that the tool or grinder must not be fed in more
than .030" to clean up the surface. Most chatter
conditions only require light machining any-
way, 80 just remove enough metal to get rid of
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the drum surface irregularities, or any oval,
out-of-round condition.

DRUMS MUST BE CLEAN

After machining, be sure to remove all cuttings
or abrasive material from the drum. Remem-
ber that it is very important to keep the drum,
especially its friction surface, absolutely clean.
Only a small amount of oil, or grease from
hands, wiping cloths, or even compressed air
can get on the lining and cause brake problems
RIGHT NOW. Brake fluid on linings can also
cause trouble.

U
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Fig. 11=Don't bang drums around

-HANDLE WITH CARE

In any service operation involving brake
drums, on or off the car, be sure to handle the
drums carefully. They are built to take full

. braking loads, but you can cause distortion if

you bang them around, especially if you drop
one on a hard surface.

CHATTER CAUSED BY LINING

As mentioned earlier, brake chatter can also
result from badly worn linings. Here, the first
step is obvious, new or relined shoes must be
installed. But, don't take a chance on causing
uneven braking by relining only one brake.
Reline them in pairs—both fronts or both rears.

CLEARANCE OR CHATTER?

Before installing the brake shoes, make sure
that the radius of the new lining is not too
large for the drum. If there's not enough clear-

ance at the ends of the linings, you may be -

building in chatter instead of correcting it.

HEEL AND TOE CLEARANCE

To check lining radius, hold the shoes in the
drums with the lining against the drum surface.
You should have at least .004" clearance at
both ends of the lining so it will contact the
drum in the middle area first to assure full
lining contact when the brakes are applied.

4
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AT BOTH ENDS OF LINING
& -

USE TWO BLADES

Insert and hold a .004" feeler blade between the
drum and lining at one end while you check
the opposite end so the shoe will not rock dur-
ing the clearance check.

TRY GROOVED LININGS .

When you reline to correct chatter in our 11
front brakes with non-ribbed drums, you can
get better results with the new, grooved-type
primary linings. You can use plain-surface pri-
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mary linings, but do not risk uneven braking
by using grooved lining in one brake and plain
lining in the other. Use the same type of lining
for both primaries to play it safe.

GROOVED LINING A MUST

You can use grooved or plain primary lin-
ing with non-ribbed front drums, but only
grooved-type primary lining should be used for
replacement on our 11” brakes with ribbed
drums. If you install plain-surface lining on
these brakes, it will change the brake character-
istics and may cause chatter.

CHATTER FROM OTHER PARTS

As mentioned earlier, vibration which can
cause chatter oy make it worse may result from
below-standard conditions in other parts of
the car. Wheels must run true and be properly
aligned. Correct wheel balance and bearing ad-
justment are also important. And don't forget
that improperly inflated tires or those with
irregular tread wear can also cause vibration.
All steering system parts must be in good
condition and properly adjusted. Make sure
the suspension bushings and ball joints are
okay and that the strut bushing nuts on both
sides are properly torqued.

ELIMINATE OTHER POSSIBILITIES

Once again, the reason for checking wheels,
tires, steering and suspension is to eliminate
them as possible causes of chatter. In any
event, do not attempt to cure chatter by
tampering with suspension design because un-

« STEERING PARTS IN GOOD CONDITION
AND ADJUSTED

* WHEEL ALIGNMENT AND BEARINGS 0K

» SUSPENSION PARTS IN GOOD CONDITION
« STRUT BUSHING NUTS PROPERLY TORQUED
Fig. 14—Check other car parts ‘

authorized alterations can affect the steering
and change ride characteristics. You can be
sure that if a suspension design change could
stop chatter, it would be made at the factory.

PREMATURE LINING WEAR

The length of brake lining life depends a great
deal on the way the car is driven. Usually,
linings last for more miles on cars used mostly
on the open highway where stops are few. But
even here, lining life can be cut drastically by
driver abuse, such as unnecessary panic stops

or pedal riding.
DRAG CAUSES WEAR

Other causes of premature lining wear are
mainly mechanical, non-standard conditions
which cause linings to drag on the drums when
the brakes are released. Since brake lining drag
may be continuous as well as intermittent,
brake overheating can also get into the act, so
you may find evidence of both conditions.
Most causes of lining drag are the same in front
and rear brakes, with the exception of condi-
tions which affect the operation of the parking
brake system.

MECHANICAL CAUSES VARY

Premature lining wear can be caused by over-
adjustment, improper adjustment, incomplete
shoe return, lining contamination, faulty wheel
cylinder operation, incorrect lining, or im-
proper brake shoe installation. And, as men-
tioned earlier, brake lining life can be shortened
by unnecessary heavy usage or pedal riding.

BRAKE OVER-ADJUSTMENT

A brake can over- or under-adjust if the auto-
matic adjuster cable is bent, or not installed
properly. Misalignment shortens the cable and
this causes the improper adjustment. Just
make sure that no cable ends are kinked when
they're hooked up.
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USE THE RIGHT HOOKUP

If you install a new brake adjuster overload
spring, make sure that the spring hooks face
outward. Replace broken springs with the new
type which is painted green or blue for identifi-
cation. You can use the new springs on early
type adjusters with spring holes or on the
slotted type, but be careful that you don’t bend
the hooks out of shape when you install a
spring on the early type adjuster.
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Fig. 16~Improved spring is green or blve

SHOES FOLLOW DRUM CONTOUR

A brake can also over-adjust if the drum is
badly out of round, or off-center. Here, when
the brakes are applied, the shoes move back
and forth as they follow the drum contour. This
movement can cause the automatic adjuster to
expand and over-adjust when it's not needed.

For proper adjuster operation, the total out-of-
round indication of any drum should not be
more than .006” of an inch.

CHECK JAMMED DRUMS

You may find a rear drum which is slightly
distorted and jammed on the mounting studs.
This condition should alert you to look for
an axle shaft bolt circle and drum pilot, or mat-
ing drum holes which are not concentric. In
either case, a new drum will be needed because
the jammed-on drum is either distorted or
improperly machined. First try a new drum,
but if you find interference at one point on the
flange shaft, even after trying different stud
holes, the axle shaft may be the cause. A non-
concentric drum will cause pilot interference
in all stud positions.

Fig. 17—Axle flange and drum must be concentric
WOBBLY DRUMS CAUSE WEAR

Fig. 18—Drum wobble can éouu broke drag
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If a rear brake drum or axle flange has too
much runout, the linings can also wear out in a
hurry. Over-adjustment is no problem with this
condition, but a wobbly drum can cause lining
drag and unnecessary wear, even when the
shoes are fully retracted. .-

IMPROPER BRAKE ADJUSTMENT

The improper brake adjustment we are con-
cerned with here is basically a parking brake
condition. The main point to keep in mind is
that linings can drag and wear rapidly if the
parking brake adjustment is either too tight or
too loose. When you reline brakes, always
remember that the parking brakes must be
adjusted after the service brakes. If you reverse
this sequence, the parking brake adjustment
will probably be too tight.

RELEASE THE LEVER

To check the parking brake adjustment for
being too tight, first make sure that the brake
operating lever is fully released. Any sticking
or binding in the lever mechanism or its cable
must be corrected before you check or adjust
the parking brakes.

CHECK FOR END-PLAY

On both brakes, seat the shoes against the
anchors if necessary. With the shoes seated,
there should be a slight amount of end-play at
the strut in either or both brakes. If neither
strut shows end-play when you try to move it
with your fingers, the parking brake adjust-
ment is too tight.

—— - e .

/’4 SLIGHT END PlAY
AT STRUT
-

Fig. 19=Try to move sirvt with fingers

SPRINGS CAUSE DRAG

At the other extreme, if the parking brake ad-
justment is too loose, the adjuster cable retum
spring can extend far enough to move the strut
operating lever and the secondary shoe rear-
ward in either or both rear brakes. The spring
force causes the lining to drag and wear rapidly.
While you have the drums off, it's a good idea
to check the parking brake struts, levers and
cables in both brakes to make sure there's no
sticking or binding which could interfere with
full release of the brake shoes.

HEAT WEAKENS SPRINGS

Be sure to check both parking brake cable
return springs for signs of heat damage. A
spring that has been overheated may not re-
lease the cable and the shoes properly. If there's
any doubt about the condition of the release
spring or cable, install a new cable assembly.
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Fig. 20=Improved cables have stronger springs

INSTALL THEM IN PAIRS

On our 11" brakes, it's best to replaee with the
improved-type brake cables because they have
improved lubrication and stiffer springs. The
improved cables are easy to identify because
the release spring on the assembly for the left
side is zinc-colored, while the one for the right
side is blue. Always install them in pairs. If you
use an improved-type cable along with an
original cable, with a black-colored spring, you
can cause an unbalanced condition wh:ch can
result in brake drag.

REPLACE WEAK RETURN SPRINGS

Weak or damaged shoe return springs in any
brake can also result in brake drag and rapid




lining wear. Any time you find return springs
which are discolored by heat, or with stretched

or distorted end coils, be sure to replace them

with new ones.

HOLD-DOWNS ARE ALSO AFFECTED

If brake shoe return springs are heat-weakened,
you'll probably find that the shoe hold-
down springs are also affected, and should be

replaced. Regardless of whether they are new

or used, do not stretch hold-down springs in an
attempt to increase their tension. Stretching
can produce added spring load which will make
the shoes hang up on the support plate and
cause brake drag.

ELIMINATE IRREGULARITIES

When you reline, or if you suspect that brake
shoes do not return properly, be sure to check
the contact areas on the brake support plate.
Also check contact tabs or loops on the shoes.
These areas must be free of burrs or grooves
which could cause the shoes to hang up. If
necessary, you can use a fine-cut file to clean up
any contact area irregularities.
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Fig. 21 =Contact areas must be smooth

LUBE THE CONTACT AREAS

When you install new or relined shoes, always
put a thin coat of approved lubricant on the
brake support plate platforms. But don't get
the lube on the linings or the job will bounce
back into the shop.

KEEP THE BIRDIES QUIEY
In connection with support plate platform

the shoe contact areas dry if there's a repeated
“chirp" noise when you apply light force on the
brake pedal. The chirp results from slight back

and forth movement of the shoes and can usu-
ally be corrected by lubing the support plate
contact areas.

RESULTS FROM

BACK AND FORTH
MOVEMENT

Fig. 22-Lube plotforms to cure ‘‘chirp*

BRAKE LINING CONTAMINATION

Anything that changes brake lining friction
characteristics can change braking action in
general, and may also cause the braking to be
uneven. You are familiar with the fact that
water can literally “wash-out” braking action
until the linings are dried out. On a more per-
manent basis, oil, grease or brake fluid on the
lining can make a shoe grab or slip each time
the brakes are applied. Grabbing also causes
brake pull toward the side with the contami-
nated lining. If a shoe slips, the brake on the
opposite side works harder, causes pulling to-
ward that side and wears out sooner.

CONTAMINATION RUINS LINING

In addition to careless handling, lining contam-
ination can also result from leakage at axle
shaft seals, front wheel bearing seals, or leaky
wheel cylinders. Contaminated lining must be
replaced when the other repairs are made. Any
attempt to re-use such lining will result in con-

tinued grabbing or slipping.

USE ONE AT A TIME

If you mix different types of front wheel bear-
ing lubricant, the mixture can become runny
and thin enough to leak past the seals onto the
lining. This condition can occur even when both

I:ubnmhon in rear brakes, you'll probably find
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Fig. 23—Don’'t mix wheel bearing lube
lubes are approved types, so be sure to wash out
all the old lube before you repack the bearings.
As an added precaution, be sure to install a new
seal when you remove a bearing for any reason.

FAULTY WHEEL CYLINDER OPERATION

The wheel cylinder pistons must be free to
move in and out so the apply pressure on both
shoes will be equal. This freedom of movement
also permits both shoes to retract completely
after each brake application.

THE POINT OF NO RELEASE

A sticky or jammed piston can hold a brake
shoe out in the applied position even after the
apply pressure is released. Normally, the re-
turn springs retract the shoes, but when a
sticky piston prevents shoe return, the lining
will drag and wear rapidly. . B
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Fig. 24—Non-retracting shoe couses broke drog

THE SHOE STAYS PUT

A piston which is stuck in the return position,
does not move its shoe outward and you lose
quite a bit of the braking force at that wheel.
This loss makes the other brakes work harder,
so their lining wears faster than normal. The
good brakes can also cause a pull to one side,
especially when the front brakes are involved.

IT'S STUCK BY CORROSION

Usually, you'll find that corrosion is the cause
of sticky or jammed wheel cylinder pistons.
This corrosion can be the result of water or
splash which gets past damaged or deteriorated
wheel cylinder boots. When you look for causes
of uneven or excessive brake lining wear, be
sure to inspect the boots for damage, and wher-
ever possible, look for water or evidence of cor-
rosion under the boots.
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Fig. 25—~-Water in fluld corrodes surfaces

MOVE 'EM BACK AND FORTH

You can check for sticky or jammed wheel cyl-
inder pistons by moving the push rods after
the shoes are removed. Protect your fingers
with gloves or a shop towel, and move the push
rods back and forth to the limits of the boots.
If you feel any roughness or resistance to move-
ment, you'd better remove the boots and in-
spect the pistons. -

BRAKE FLUID LIKES WATER .

Hydraulic system parts can also corrode from
the inside as a result of water in the brake
fluid itself. In or out of the system, brake fluid
must be kept free of water and absolutely clean,
or brake problems will develop. Strange as it
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may seem, brake fluid soaks up moisture like
a blotter. In fact, fluid which is exposed to
moist air only a short time, will boil and form
vapor pockets in the brake system at relatively
low operating temperatures. Because this vapor
is compressible, it will cause loss of system
operating pressure.

KEEP CONTAINERS CLOSED

It's a good shop practice to keep all brake fluid
containers closed airtight when they're not in
use on a job. Also wipe the dispensing spout
and top of the container clean before you pour
out fluid so you won't pick up dirt in the fluid.
Be sure that your brake bleeder tank is the type
which isolates the air from the fluid. After all,
a compressed air hose can pump in plenty of
watereven if it has a filter,

FlUID MUST Bt ;FR-EE OF WAT[R AND CLEAN
W" ,;f"’

Fig. 26~-Keep ﬂutd contoiner cloud

CHECK PART NUMBERS

"MU‘ ourvny ‘va q-.-q
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Fio 27—Uu correct moster cylindor

. sible interference in the fit of shoes obtained

Before we leave the hydraulic system here's a
pointer on master cylinders. When you replace
a master cylinder, always check the part num-
ber to make sure you're installing the correct
assembly. Some master cylinders look alike on
the outside, but have different front and rear
displacements, so it's possible to install the
wrong unit. The handy chart in the back gives
the correct part numbers of master cylinders
used on current models.

INCORRECT BRAKE LINING

The main fact to remember, if other types of
lining are considered for installation, is that
the lining on our original equipment and
Chrysler replacement shoes is tailored to each
model’s braking requirements. Different lining
can change the car’s original braking character-
istics, may wear faster, and if too hard can cause
heat spotting on the drums.

LOOK-ALIKES ARE CONFUSING
Another reason for using approved shoes is pos-

from an outside source due to minor dimen-
sional differences. There's enough similarity in
the appearance of our shoes and those used on
competitive make cars that there could be a
possible mixup.

Flg 2l—$bus from other sources may bind

IMPROPER BRAKE SHOE INSTALLATION
Generally speaking, improper brake shoe in-
stallation simply means that someone is not
following the procedure described in the Serv-
ice Manuals and Bulletins. Here, we are con-
cerned with such things as installing shoes
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without checking the lining radius and hooking
up the adjuster cables incorrectly.

SPRINGS MUST BE OKAY

When installing new or relined brake shoes, be
sure to replace heat-damaged or distorted
springs with new ones. Always install the pri-
mary shoe return spring before the secondary
to prevent spring anchor pin damage and
possible brake clunk. If a spring anchor is bent
or distorted by incorrect spring installation, it
may break off later on. Since brake shoe hold-
down springs are also affected by brake over-
heating, they should be replaced if necessary.

LOOSEN THE ADJUSTER

Before installing rear drums, always loosen the
parking brake adjustment far enough to get
plenty of end-play at one of the brake operat-

ing struts. This will prevent interference and -

possible brake drag when the rear service
brakes are adjusted. After adjusting the service
and parking brakes it's good practice to test-
drive the car.

Fig. 29-Adi|m parking brokos l«m

OLD-WIVES' TALES

You can forget anything you have heard about
the need for “burning-in" new linings. This old
practice only causes trouble and can ruin both
linings and drums. To protect new linings from
abuse, the owner should be cautioned against
unnecessary, heavy brake usage immediately
after a reline. A moderate-usage break-in of

about 100 miles will pay off in longer lining life -

and lower mamtenanoe costs.
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Fig. 30=Protect new linings from abuse

DRIVER ABUSE

We now come to the final cause of premature
brake lining wear—driver abuse. This can range
from habitual pedal riding to driving practices
which require frequent panic stops. Boiled
down to simple terms, driver abuse can be any
continued driving procedure which causes the
brakes to drag or overheat. .

TELL ‘EM WHY

Here, instead of tools, you'll need the power of
persuasion to correct the condition. Usually, a
little appeal to a customer’s pocketbook sense
will either bring about a change in driving
habits or acceptance of the consequences.

o
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. -1969 MODEL

REPLACEMENT MASTER CYLINDER IDENTIFICATION CHART

REPLACEMENT

IDENTIFYING FEATURES

CYLINDER
BRAKE TYPE PACKAGE | cover | BORE | WHITE LINE
PART NO. | RETAINER | (ENDo [ BRI | coNNECTIONS
9 & 11” DRUM—
b oWER 28085%9 BT | - - OUTBOARD
10 DRUM—MANUAL & POWER oN LINE
ALL EXCEPT 2808517 BT | = | BOENE | ouTBoARD
SUBURBANS WITH POWER
10° DRUM--
POWER 294269 BAIL D - INBOARD
SUBURBANS ONLY
KELSEY-HAYES DISC 2808500 BAIL A | OVERA | OUTBOARD
BENDIX DISC—
BENDIX DISC—
WITH 26.1%) 2044376 BAIL B - OUTBOARD
FLOATING CALIPER DISC 2683089 BAIL - - OUTBOARD
BUDD DISC 2631870 BAL | ¢ - OUTBOARD

NOTE: Above list does not cover Police or Taxi vehicles, cars with the Trailer Tow-
ing Package or other optional equipment. Check your Parts Catalog listings.
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BRAKE RECONDITIONING

Every year, Chrysler Corporation automobiles and
trucks enter the marketplace with new features for
prospective customers . . . and new challenges for
you, the Service Technician. Usually, though, you
don’t get into a8 major overhaul until the car is a
couple of years old.

Take brake reconditioning for instance - the 1971
Service Manual is probablv referred to for informa-
tion more than the 1973 Service Manual. The 1971
models have been driven for thousands of miles
and the brake linings are ready for replacement.

So, rather than discuss the 1973 brake systems in
great detail, let's backtrack a few years and recap
some of the things you're more likely to run across
during a normal workday on past models.

TABLE OF CONTENTS X

INTRODUCTION Crreeees lnsndo Front Cover
BEFORE YOU START THE JOB Jiseeens B
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INTRODUCTION

Chrysler Corporation vehicles either have drum
brakes front and rear or disc brakes on the front
and drum brakes on the rear.

DRUM BRAKES
FRONT AND REAR

Fig. 1—Drum brakes front and rear

The two brake systems are similar in that they
both begin with brake pedal effort to transmit a
hydraulic force to the hydraulic cylinders at each
wheel which pushes the brake shoes or pads against
the drums or discs to siow or stop the car.

The brake systems on Chrysler Corporation vehi-
cles have changed considerably over the past ten

DISC BRAKES FRONT...
DRUM BRAKES REAR

Fig. 2=Disc brakes front, drum brakes reer

years. Ten years ago, for instance, the only hard-
ware between the master cylinder and the wheel
cylinders were the brake lines and a couple of tees.
The introduction of the dual brake system and disc
brakes changed all that.

The dual brake system led the parade of changes
with the tandem master cylinder. The tandem
master cylinder has two separate fluid reservoirs
arranged one behind the other in one housing and
two separate pistons that operate in tandem in a




Fig. 3=Dual brake system

single cylinder bore. The purpose of the tandem
master cylinder is to separate the hydraulic systems
for the front and rear brakes, to insure that toss of
pressure in one system will not affect the hydraulic
pressure in the other system. The piston at the
front of the master cylinder creates hydraulic pres-
sure for the rear brakes and the rear piston creates
hydraulic pressure for the front brakes.

Fig. 4—Previous M.T.S.C. Sessions

The dual hydraulic brake system is covered in
great detail in the Master Technicians Service
Conference session number 67-3. in fact, pre-
vious MTSC sessions are excellent sources for
detailed coverage of Chrysler Corporation vehi-
cle brake system improvements: Disc Brakes
were featured in session number 67-4; Floating
Caliper Disc Brakes in session number 69-4;
Brake Hydraulics in session number 70-9; and
Disc Brake Service Roundup in 72.4.

Fig. 5—=Drum brake master cylinder
MASTER CYLINDER FOR DRUM BRAKES

It is important to note the characteristics of master
cylinders used for brake systems with drum brakes
front and rear. First, the front and rear fluid reser-
voirs are approximately the same size. A master
cylinder used for disc brakes front and drum
brakes rear has a large reservoir for the primary
side of the system and a smaller reservoir for the

_secondary side of the system,

When you take a master cylinder used for drum
brakes front and rear apart, look for a residua!
valve behind each of the outlet port fittings. Use an
easy-out to remove the valve seats. The residual
valves and springs are behind the valve seat.

The residual valves play an important role in
the brake hydraulic system. They prevent air
from being sucked past the wheel cylinder
cups into the wheel cylinder when the brake
pedal is released rapidly. When the brakes are
released, fluid flows out of the wheel cylinders
and back to the master cylinder. This unseats
the residual pressure valve which allows brake
fluid to filow into the master cylinder. When
the fluid pressure from the wheel cylinders
reaches about fifteen pounds, the spring behind
the residual valve pushes the valve against the
seat. So, there is about fifteen pounds of
residual pressure in the brake lines between
the wheel cylinders and the master cylinder.
This residual pressure keeps the lips of the
wheel cylinder cups expanded against the
wheel cylinder bore.

You will notice the outlet ports are marked
“R"" and “'F'' to designate which set of brakes
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it serves. Also, the brake line fitting nuts at
the front and rear outlets are different sizes.
This eliminates the possibility of connecting a
brake line to the wrong outlet.

Fig. 6~Disc brake master cylinder

MASTER CYLINDER FOR DISC BRAKES

The disc brake master cylinder and the drum brake
master cylinder are designed to perform differently
and cannot be interchanged. The disc brake master
cylinders have larger primary reservoirs. The pri-
mary reservoir has a larger brake fluid capacity be-
cause the disc brake pistons in the calipers are
larger than the drum brake wheel cylinder pistons,
so more fluid is required. More fluid is also needed
for disc brakes because as the lining begins to wear
thin the area in the caliper cylinder increases.

. ub
Fig. 7=-No residual valve in primary side

Another difference between the drum brake master
cylinder and the disc brake master cylinder is there
is only one residual valve in the disc brake master

cylinder. Disc brakes have a retracting sea! insteac
of return springs to draw the lining away from the
disc when the brake pedal is released. The sea!
around the piston pulls the piston back into the
cylinder bore to break the contact between the

~ lining and the disc. If a residua! valve was used in

the primary side of the master cylinder, the
residual pressure would prevent the seal from re-
tracting t~= disc brake pad and cause the brakes to
drag. Tha: : a good point to remember if a cus-
tomer complains of dragging front disc brakes —
remove the line from the primary side of the
master cylinder and make sure a residual valve has
not been installed behind the outiet port valve seat.

Fig. 8-Truck master cylinder — disc brakes

SOME TRUCK MASTER CYLINDERS

ARE DIFFERENT :
Some truck master cylinders for disc brakes have
the larger reservoir and the smaller reservoir re:

Fig. 9=~Hydraulic safety switch

7\
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versed — the smaller reservoir which supplies fluid
10 the rear drum wheel cylinders is in the primary
position and the larger reservoir which supplies
pressure to the front disc brakes is in the secondary
position. The outlet.ports are marked “F’’ and
“R’, Pay particular attention to this difference
when you're working on truck brake systems.

HYDRAULIC SAFETY SWITCH

Since the front and rear brake hydraulic systems
function independently in the dual brake system, a
hydraulic system safety switch is used to warn the
driver if one of the hydraulic systems has failed.

The hydraulic safety switch functions as both a
junction for the brake lines from the master cyl-
inder to the wheel cylinders and a warning switch.
A barbetl-shaped double piston with an “O" ring
on each end separates the front and rear brake
hydraulic systems. Two small coil springs keep the
piston centered as long as pressure is the same in
both systems. If pressure is lost in one system,
pressure from the other system pushes the piston
off center. As soon as the piston moves far enough
to touch the insulated electrical contact, the
ground circuit is completed and the warning light
in the instrument panel comes on to warn the
driver of the malfunction.

Fig. 10—-Metering valve

METERING VALVE

Some cars with disc brakes are equipped with a
metering vaive. The purpose of the metering valve
is to reduce front wheel braking on icy or ex-
tremely slippery road conditions. The valve delays
the action of the front disc brakes until the rear
drum brakes can take hold. The metering valve is
serviced as an assembly.

To check the metering vaive on a car with manual
brakes, park the car and apply the brakes gently.
You should be able to feel a slight “"bump’ when
the pedal has been pushed down about an inch.

If the car is equipped with power brakes, you will
not feel a “bump’’ when you push the brake pedal,
so0 have an assistant push on the brake pedal with
the engine running while you watch the valve stem.
The valve stem should move as the brakes are ap-
plied. The rod should move into the valve as the
brakes are applied, and move out of the valve as
the brakes are released. On models prior to 1970,
the rod action is just the opposite.

Fig. 11-Holding metering vaive open

BLEEDING WITH METERING VALVE

Gravity bleeding is preferred on disc brake
systems. However, if you use & pressure bleed-
er on a system with a metering valve, the
metering valve must be held open. Pressure
bleeders are usually operated at about 30 p.s.i.
and this pressure will close the metering valve
and shut off flow to the front brakes.

On early model metering valves, the stem is
held in while the system is bled with a pres-
sure bleeder. On current models, you should
use special tool number C-4121 to hold the
valve stem open while pressure- bleeding the
brakes. When you're through pressure- bleeding
the brakes BE SURE TO REMOVE THE
TOOL. If the tool is left in place, full system
pressure will rupture the disphragm inside the
metering valve when the brakes are applied.
This will result in the complete loss of the
front brakes.
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Fig. 12~Proportioning valve

PROPORTIONING VALVE

A proportioning valve is used on some models for
the rear drum brakes when disc brakes are used in
the front. During hard stops, the front disc brakes
require more pressure. The additional pressure re-
quired would cause the rear drum brakes to lock.
To eliminate this possibility, the proportioning
valve is connected between the master cylinder and
the rear wheel cylinder. The proportioning valve is
designed to reduce the pressure to the rear wheel
cylinders.

If the proportioning valve is not functioning prop-
erly, two things can happen — the valve will fail to
aroportion the hydraulic pressure to the rear
brakes and they will apply prematurely; or, the
valve will block off the flow of hydraulic fluid to
the rear wheel cylinders. 1f the fiow is blocked to

the rear wheel cylinders, the front brakes will have -

to do ali the work.

C-4007A

- “IN" LINE
C-4055 ADAPTER SET

Fig. 13=Proportioning valve test

TESTING THE PROPORTIONING VALVE

To test the proportioning vaive, you will need two
pressure gauges (Tool C-4007A) and an adapter set
(Tool C-4055). Install one of the gauges between
the master cylinder and the proportioning valve.
Install the other gauge in the output end of the
valve. Have someone push hard enough on the
brake pedal to build up 500 p.s.i. in the master
cylinder (it will register on the gauge between the
master cylinder and the proportioning valvel. The
gauge at the output end of the valve should register
between 350 and 400 p.s.i.

Naturally, if the pressure reading does not
meet specifications, remove the valve and in-
stall a new one. Remember, if you remove
anything from the brake system -~ even a
brake line — you have to bleed the system
after you replace what was removed.

Oyt ecma wms ave

Fig. 14-Combination vaives

COMBINATION VALVES

You have probably noticed during the course of
your work that some cars combine the safety
switch, metering and proportioning valves. Many of
these combinations look alike, but don‘t settle for
look-alikes. Check the part number before you re.
place combination valves.

For example: the combination valves used on inter-
mediate-size cars and full-size cars look similar but
the proportioning valve in the intermediate com-
bination valve is designed for 500 p.s.i. inlet pres.
sure and 360 to 405 p.s.i. outlet pressure, while the
proportioning valve for the full-size models is de-
signed for 700 p.s.i. inlet pressure and 550 to 610
p.s.i. outiet pressure. You can imagine what wouid
happen if you instalted the wrong one.

[T
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Getting into the habit of making a quick prelimi-
nary check of brake components before you begin
a brake system overhaul can save you a lot of time
in the long run, if you know what to look for.

Fig. 16~Brake fluid contamination

HECK F TAMINATION
ﬁ if (a: goood'?dgg % check the brake fluid for con-

tamination before you begin an overhaul. Draw of!
some fluid and put it into a clean glass jar. [f there
is a separation of the fluid in the jar, the fluid has
oil mixed with it. Flush the system completely and
CHECK THE MASTER CYLINDER replace all rubber parts.

A glance inside the master cylinder can give you an
inside track to probiems in other parts of the sys-
tem. Low fluid in both reservoirs can indicate an
internal leak, which of course would mean it is
time for a master cylinder overhaul.

If the fluid is low in the primary side of a disc

brake master cylinder it may not mean there is a

leak in the system. As lining pads wear thin, the
t pistons move out farther in the cylinder bores . ..
! s0, it takes more fluid to keep the cylinders full.

Incidentally, if the primary side of the disc
brake master cylinder is full before you begin
replacing lining pads, remove some of the fluid
or it will overflow when you push the pistons
into their bores to provide clearance for the
( new, thicker linings. Fig. 17-0il causes rubber parts to swell
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Oil mixed with brake fluid can cause rubber brake
system parts to swell and distort. I1f you would like
to conduct a little experiment of your own, put an
old seal into a pan of oil for a few days and watch
what happens to it.

Fig. 18-~Brake fluid absorbs water

WATER CONTAMINATES BRAKE FLUID

Brake fluid absorbs water like mad, right out of the
air. Water lowers the boiling point and can cause
serious problems. Vapor pockets can form in the
brake system at relatively low operating tempera-
tures. And because this vapor is compressible, it
can cause loss of system operating pressure.

It's a good shop practice to keep all brake fluid
containers closed airtight when they're not in
use on a job. And remember to wipe the dis-
pensing spout and the top of the container
clean before you pour out fluid so you won't
pick up dirt in the fluid.

HELPFUL INFORMATION

It is important for the write-up man to note on the
Repair Order if the customer has been having any
unique problems such as — grabbing brakes,
chatter, etc., s0 you can use the information as a
guide to problem solving.

For example, brake chatter can be caused by
overheated areas or hard spots on the drum
surface which causes uneven friction. Irregular,
oval or heat-spotted brake drums can usually
be machined to restore the friction surface to
specification standards.

incidentally, grinding drums with heat spots is
better than machining because a tool bit tends to

Fig. 19-~Hard spots on drum surfm

skip across the hardened areas. !f you do use a
drum lathe to refinish drums, make sure the cut-
ting tool is sharp and set to make a smooth cut.
When you’re through machining the drum, don't
forget to break up any machining pattern with
sandpaper or emery cloth.

I) T00L CAN rmww
; IRREGULARHIES

Fig. 20—-Problems of overfeeding

By the way, if you're in 8 hurry and you

think that you can get the job done faster if

you take a deeper cut with the cutting tool
or with the grinding wheel, you're going to
get yourself into a fot of trouble. If you try
a heavy cut, the cutting tool will follow the
original surface irregularities like a phonograph
needle, and duplicate the same condition you
were trying to correct. So don’t overfeed, okay?

Remember, take off only as much material from
the drum surface as needed to clean up the irregu-
larity. Never enlarge the brake drum diameter more

e
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Fig. 23—Use recommended lubricant

than sixty-thousandths of an inch over tne stan-
dard size. All drums since 1972 will show markings
indicating the maximum diameter of the drum. For
instance, a nine-inch drum will have a marking of
maximum diameter — 9.080. This marking includes
030" for allowable drum wear beyond the recom-
mended .060 drum refacing.

A word of caution ... don't use an air hose to
clean drums or the support plates. The asbestos in
the lining material can irritate your lungs if you
breathe it.

CHIRPING BRAKES

You can -eliminate some complaints of chirping
brakes by putting platform lube on the support
plate contact areas. Be sure to use recommended
fubricant — MOPAR 2932524 or equivalent — it
has high-temperature stability and doesn't wash off.

. Ry g
Fig. 24--Weights on front shoes

NOISY 9" DRUM BRAKES

There have been some complaints that nine-inch
brakes are noisy. The fix for this complaint is a set
of weights which bolt to the front brake shoes of
1970 through 1972 and 1973 early production
Valiants and Darts equipped with 6-cylinder en-
gines and 9’ drum brakes. The repair kit is called a
“"WEIGHT PACKAGE’ and is Part Number
3744494. The weights are to be installed on the
front brake shoes only ... DO NOT INSTALL
THE WEIGHTS ON REAR BRAKES.

Due to an oversight, some of the weight packages
were shipped without an instruction sheet. If you
run across one of these kits without instructions,
breathe easy . . .-here’s how to do the job:
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Fig. 25—Installing weights

The following instructions for installation of this 4. While holding the shoe weight in position,
shoe weight service package apply to front brake mark the shoe web through the hole in the
shoes only. Do not install this package on rear weight with a 9/32" drill bit.
brakes. Any abnormal conditions such as badly 5 .
worn linings, scored drums, fluid leakage, grease - Repeat steps 3 and 4 for the primary shoes.
contamination and/or indications of component 6 .
malfunction must be corrected before installing * Remove the primary and secondary shoes
this package. from the brake assembly. Use care in handling
the brake shoes so that no grease gets onto
1. Place vehicle on hoist or raise front end of the rubbing surface of the linings.
vehicle. 9 . i o
2 + Use a "“C’' clamp or ‘'Vise-Grip type of lock-:
" Remove front wheels and brake drums. Do ing pliers to hold the smaller weight at the
not remove brake shoes from support plates. location marked in step 4. The weight bolt
3. Place one of the bottom (or longer} shoe \r/‘v(;l:d:'”wrfﬁgv:ria;i: drill guide to avoid hole
. . g.
weights against the secondary shoe web so
that the cut-out area of the weight surrounds 8 Drill one 9/32 diameter hole through each
the shoe hold-down spring with equal clear- shoe web at the location marked. Remove any
ance and the curved portion of the shoe burrs and chips from the shoe webs with a
weight is snug against the shoe table. The file.
thinner pointed end of the shoe weight must
be toward the shoe top, or anchor end. Make 9. Place the top (or shorter) shoe weight out.
sure that there is adequate clearance between board and the bottom (or longer) shoe weight
the weight and the adjuster cable assembly. inboard on the primary and secondary shoe
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webs as shown. Attach with the screw and
washer assemblies provided. Make sure that
the screw head is on the inboard (support
plate) side of the shoe assembly. Tighten to
90 plus or minus 5 inch-pounds torque.

10. Before reassembling shoes to the brake, apply
a thin film of support plate lubricant (Part
Number 2932524 — not included in package)
to the shoe tab contact areas. Reinstall shoes
onto brake assembly. Make sure that no inter-
ference exists between the weights and adjust-
er cable assemblies.

11. install brake drum, wheel assembly, bearings,
thrust washer and nuts. NOTE: Make sure
that bearings have adequate lubricant,

12, Tighten wheel bearing nuts to 300 inch-
pounds torque with wheel rotating. Back off
the nut and retighten to a fingertight condi-
tion. Position nut lock on nut with one pair
of slots in line with cotter pin hole and install
cotter pin and grease cap.

13. Check brake adjustment.
14. Check brakes for proper operation.

DISC BRAKE SQUEAL AT LOW SPEEDS

Brake noise described as high-pitch squeal that
occurs on light brake application at speeds general-
ly below 40 MPH, may be caused by the pad and
lining assemblies vibrating.

The vibrating is the result of metal-to-metal con-
tact between the back plate of the outboard shoe
and the caliper fingers and between the back plate
of the inboard shoe and the piston face. Of course,
any abnormal conditions, such as badly worn lin-
ing, scored rotors, worn pins or bushings, and
corroded pistons can also cause noise and should
be corrected before you begin work.

Remove the guide pins (and positioners if the car is
8 1972 or prior model) to dismount the caliper.
Carefully slide the caliper out and away from the
disc and adapter.

Inspect the bond of the outboard shoe to the
machined caliper fingers. If the shoe is not firmly
bonded to the caliper, it must be re-cemented.
Remove the old cement from the shoe back and
caliper fingers with a rag dampened in lacquer
thinner,

WARNING: DO NOT ALLOW LACQUER THIN-
NER TO CONTACT THE SHOE LINING
OR RUBBER PISTON BOOT.

Re-apply a liberal coating of Cycleweld K101
Cement (Chrysler Part Number 3683897) to both
surfaces. Allow the cement to air-dry for approxi-
mately fifteen minutes or untii the surface texture
appears dull.

Next, clean the back of the inboard pad with
medium-grit sandpaper, emery paper, or a wire
brush.

e
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Fig. 26—-Apply Cycleweld Cement to piston face

Work with care so you don‘t contaminate the lin-
ing surface. Wipe off the piston surface and the
inboard shoe back with a clean, dry cloth. Apply a
coating of Cycleweld cement to the clean inboard
shoe back, and a thin coat to the flat piston surface
which contacts the shoe back. Allow the cement to
dry for fifteen minutes.

To align the cemented shoe assemblies in the cali-
per, temporarily install the guide pins and bushings
with the linings face to face in the center of the
caliper. Slide the shoes along the pins until contact
is made with the coated caliper fingers and piston
surface. Press each shoe firmly in place to make a
good bond. Remove the guide pins. Slowly and
carefully push the piston back into the caliper bore
until it is bottomed.

Next, slide the caliper down into position in the
adapter and over the disc. Align the pin holes in
the caliper, adapter, inboard and outboard shoes.
‘Reinstall the caliper guide pins (and positioners if
so equipped). Tighten the guide pins from 30-35
foot-pounds torque.

|
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With the advent of today’s modern freeways. a lot
of people are doing a considerable amount of high-
speed driving in their everyday lives. Most of the
time traffic moves along at a pretty steady pace. Of
course, during rush hour — and for that matter. at
any time — freeway driving can become bumper-
to-bumper, stop-and-go within seconds. What I'm
trying to say is that on the freeways, ‘‘whoa”
power is just as important as “‘go*’ power. It’s even
more important for those emergency situations
that require extremely heavy braking.

The brakes are one of the most important safety
devices on any vehicle. And, if the brakes are work-
ing right, the driver can count on a safe, sure stop
every time. He relies on his brakes for his own
safety and the safety of others. This month's
session covers the complete “how it works’ story
on the latest Chrysler brake hydraulic systems —
both drum and disc. If you understand the funda-
mentals, it's easier to follow the diagnosis and ser-
vice tips that are included in this reference book.

Since our last session on the brake hydraulic
system, there have been some changes and im-
provements made to both the drum and disc brake
systems. There's nothing overly complicated about
these changes and you won't have any trouble
understanding them if you take the time to read
this reference book carefully and thoroughly.
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MASTER CYLINDER

Although the drum and disc brake systems have
different devices to control the pressure to either
the front or rear brakes. it all starts at the master
cylinder. The master cylinder is the supply house
for the hydraulic fluid. It is designed to separate
the hydraulic systems for the front and rear brakes,
to insure that loss of pressure in one system won’t
result in loss of pressure in the other.

L P o

TWO ‘N’ ONE EQUALS ONE '

The tandem master cylinder has two separate fluid
reservoirs arranged one behind the other in one
housing and two separate pistons that operate in
tandem in a single cylinder bore. The piston at the
front of the master cylinder creates hydraulic
pressure to the rear brakes and the rear piston does
the same for the front brakes.

. -y : - -

- SEPARATE BAMKE FLUD RESERVORS . -~
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Fig. 1-"Tandem’ means one behind the other

TWO PISTONS

PRIMARY AND SECONDARY

It’s easier to keep things straight if you think of
the rear piston as the primary piston since it is
actuated directly by the brake pedal or the power
booster. In addition, the primary piston supplies
hydraulic pressure to the front brakes where most

of the braking power is needed. It stands to reason
that the front piston is the secondary piston and
supplies pressure to the rear brakes. Whereas the
primary piston is operated mechanically the secon-
dary piston is operated hydraulically by pressure
from the primary piston. So actually, the secon-
dary piston is a slave piston.

NO CHANCE OF A GOOF

If you have any trouble remembering which is
which, the brake line fitting nuts at the front and
rear outlets are different sizes. This eliminates the
possibility of connecting a brake line to the wrong
outlet. The outlets are also marked “F” and “R"
to designate which set of brakes it serves. You
can’t get much more *‘goof-proof™ than that.

RETURN SPRINGS

Here’s what happens inside the master cylinder.
Each piston has a return spring ahead of it to
position the piston cup slightly to the rear of the
compensating port in each reservoir. In addition to
keeping the compensating ports uncovered, the
return springs also return the brake pedal. The
compensating ports will be covered in detail later
along with the filler ports.

SPRING
PISTON CUP
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Fig. 2-Springs return piston and brake pedal




HOW MASTER CYLINDER BUILDS PRESSURE
When the brakes are applied, the stiffer primary
spring pushes the secondary piston forward, com-
pressing the secondary spring slightly. The cup at
the front end of the secondary piston passes and
closes off the secondary compensating port.
Pressure in the secondary portion or chamber starts
to build up. At the same time, the piston cup on
the primary piston has closed off the primary com-
pensating port. Since fluid is now trapped in front
of each piston, further pedal movement builds
pressure in both the primary and secondary.

HYDRAULIC LINK BETWEEN PISTONS

During normal operation, there is a hydraulic link
between the primary and secondary pistons. As |
mentioned before, the secondary piston is actually
a slave piston operated by pressure developed in
the primary chamber. The piston cup at the rear of
the secondary piston works as the ‘‘closed end" of
the primary chamber; and as long as the secondary
piston is free to move forward, you can't build any
more pressure in the primary than in the secondary
chamber. As a result, operating pressures in both
chambers are equal and front and rear brakes are
applied equally.

WELL ... ALMOST EQUAL
Actually, hydraulic pressure is proportional to the
force applied to the push rod by the brake pedal
minus the resistance offered by the return
springs. The primary return spring is slightly stiffer
than the secondary spring and holds the primary
piston back a little more than the secondary
piston. Therefore, the secondary pressure is slightly
higher than the primary pressure; however, com-
pared to the total hydraulic pressure developed,
the difference is very small.

e ]

" DISC AND DRUM MASTER CYLINDERSE:

The disc brake master cylinder is different from
the drum brake master cylinder and they cannot be
interchanged. They are quite obviously different
from a physical appearance standpoint; however,
there are different models among both the drum
and disc master cylinders. A chart at the end of
this reference book lists the application, part
number and identifying features for all 1970
master cylinders. The following paragraphs explain

in what ways the disc brake master cvlinders are
different from the drum brake master cylinders.

LARGER RESERVOIRS

The disc brake master cylinders -have larger reser-
voirs. There really isn’t any reason for the secon-
dary reservoir to be larger, but the primary is a
different story. The primary reservoir for the disc
brakes is bigger because the disc brake pistons in
the calipers are larger than the drum brake wheel
cylinder pistons so that more fluid is required as
the disc brake lining wears away. Naturally, the
larger disc brake pistons require more fluid to
move them and this greater amount of fluid is
supplied by the disc brake master cylinder.

ONLY ONE RESIDUAL VALVE FOR DISCS

The other difference in the disc brake master cyl-
inders is that there is only one residual valve: and
that valve must be in the secondary outlet at the
front of the master cylinder. That’s the one for the
rear drum brakes. Residual pressure in the primary
brake lines would make the disc brake shoes drag
and wear out prematurely. That's because there are
no brake shoe return springs with disc brakes; the
piston seals act as retractors to pull the pistons
back.

" DISC BRAKE .+
CYLINDER -
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Fig. 3-Residual pressure would make disc brakes drag

WHY RESIDUAL VALVES

The residual pressure valves are located in the
master cylinder outlets. They maintain a light
pressure in the lines and in the wheel cylinders. If
it were not for these valves, air might be sucked
past the wheel cylinder cups and enter the wheel
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Fig. 4=Valve seats at 15 p.s.i. to maintain pressure
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cylinder when the brake pedal is released rapidly.
When the brakes are released. fluid flows out of the
wheel cylinders and back to the master cylinder.
This unseats the residual pressure valve which
allows fluid to flow into the master cylinder. When
fluid pressure drops to about fifteen pounds, the
valve is seated and residual pressure is maintained.
Residual pressure keeps the lips of the wheel cyl-
inder cups expanded so that they press outward
against the wheel cylinder bore.

PORTS-COMPENSATING AND FILLER

Light residual pressure is necessary for drum
brakes, however, repeated brake application can
cause too much pressure. The compensating ports
eliminate this problem. The residual pressure also
contributes to the action that permits pedal pump-
up, but, primarily that is the job of the filler ports.
Let’s examine in detail how each does its job.

HEAVY BRAKING CAUSES FLUID EXPANSION
After numerous brake applications, the brake
drums and the wheel cylinders get pretty hot.
Then, the brake fluid gets hot and expands. The
pressure buildup can become great enough to pre-
vent the brake shoes from returning. This causes
the brake-shoes to drag and generate more heat and
more pressure.

COMPENSATING PORTS DO JUST THAT

The compensating ports are small passages between
the reservoirs and the cylinder bore. What they do

is allow pressure to compensate or equalize when
the pistons are fully returned.

When pumping the brakes, more than the normal
amount of fluid is forced into the hydraulic system
and builds up pressure. When the brake pedal is
reteased, the piston moves back far enough to un-
cover the compensating ports and the fluid can
flow back into the reservoir and relieve the excess
pressure in the lines and whee! cylinders. After the
system cools and contracts, fluid can flow back
into the cylinder to maintain full volume for the
next application. Any air bubbles in the cylinder
will also be able to bleed into the reservoir.

e . -

Fig. 5—~Compensating ports prevent brake drag

FILLER PORTS ARE FOR PEDAL PUMP-UP

A low brake pedal is almost always due to exces-
sive lining clearance, and that can happen through
normal wear when the automatic brake adjusters
aren’t daing their job. However, a low pedal can
also be a result of air in the brake system, low fluid
level, disc brake shoes that are not flat, or severely
under-ground.

The filler ports permit pumping up of the brakes if
the pedal is low. If the brake pedal is pumped
rapidly. the return springs in the master cylinder
return the pistons quickly. At the other end, the
brake shoe return springs return the wheel cylinder
pistons a lot slower. The flow of fluid from the
wheel cylinders is delayed and can’t match the fast
return of the master cylinder pistons. As a result,
the master cylinder pressure drops and becomes
lower than the pressure in the reservoir. Fluid is
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Fig. 6<-Flu1d flow is dohycd at whnl cyllm*fs

forced out of the reservoir by atmospheric pressure
through the filler ports, through the holes in the
piston, and past the piston cup. These filier ports
are necessary because the compensating ports
aren't big enough to handle the flow needed to
pump up the pedal.

L e -.". -

Fig. 7—Flllor ports provldo fluid to pump up podtl
.PRESSURE LOSS IN HYDRAULIC SYSTEM

By now, you should have a pretty good idea of
how the master cylinder works during normal
operation. However, as mentioned earlier, the
master cylinder is designed to separate the front
and rear brake systems and insure that loss of
pressure in one system won't result in loss of

pressure in the other system. The following para
graphs explain what happens when pressure is los:
in either system.

FRONT BRAKE PRESSURE LOSS

If pressure is lost in the front brake hydraulic
system, the hydraulic link is broken and there is
very little pressure to resist primary piston move-
ment. The primary piston will move forward until
it bottoms against the secondary piston. Then the
secondary piston is operated mechanically by the
primary piston to apply the rear brakes.
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Fiy. 8-~Hydraulic link is brokon

REAR BRAKE PRESSURE LOSS
When pressure is lost in the rear brake system,
hydraulic pressure in the primary chamber, plus

S AT END OF CYUNDER BORE




spring force, pushes the secondary piston until it
bottoms at the end of the cylinder bore. At that
point, the primary piston begins to supply pressure
for normal brake application.

Now that the internal parts of the master cylinder
have been discussed, let's talk about the master
cylinder cover and cover gasket. They are impox-
tant because they provide an airtight seal while
allowing the system to “‘breathe’.

Flg. ID-Covor mkot must kaop moi:tura ou{

GASKET HAS TWO JoBS
The master cylinder cover gasket’s main job is to
provide an airtight hydraulic system. Of course, the

CRACT SRl 1

cover gasket prevents foreign matter from getting
into the hydraulic fluid: but, most important. it
must prevent moisture from entering the system.
Moisture in any hydraulic system breaks down the
lubricity of the fluid and causes corrosion of parts
in the system. The cover gasket also -acts as a dia-
phragm and expands or contracts as the fluid
pressure rises or falls. In severe stopping, the
demand for fluid could create a vacuum below the
diaphragm which would prevent fluid from flowing
out of the reservoir and could pull air into the
hydraulic system at the wheel cylinder seals. On
the other hand, if the gasket could not expand, air
trapped above the reservoir could be pressurized by
heat expansion and possibly cause brakes to drag.

COVER HELPS GASKET

For the gasket to be able to expand and contract,
the space between the gasket and the cover must
be vented. Small vent grooves or drilled holes, built
into the master cylinder cover, vent the space be-
tween the cover gasket and the cover. It is just as
important for these vents to let air in as it is to let
it out.

o

&5 DIAGNOSIS AND s:mct S

Thus far, the master cylinder has been covered in
detail as to how it works to supply and properly
maintain hydraulic pressure to the brakes. The
next thing that will be covered is how to make sure
the master cylinder is working properly.

QUICK AND EASY WAY TO TEST

MASTER CYLINDER

Pedal feel is still the quickest and easiest way to
test the master cylinder. There are two conditions
to look for — a spongy pedal, and one that feels
firm but sinks slowly to the floor. A spongy pedal
usually indicates a brake system that needs bleed-
ing, but first check the master cylinder to make
sure the fluid level is high enough. A firm pedal
that gradually goes to the floor usually means that
the master cylinder piston seals are bad and the
master cylinder should be replaced or overhauled.

INSPECT HOSES AND FITTINGS

Before you replace or overhaul the master cylinder,
check the brake hoses and fittings carefully. You
could be losing pressure at a loose or damaged fit-

-~ ——— - v——
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Fig. 13-Check fluid level and fittings after testing
ting or through a pinhole or fine crack in the hose
or tube. Hoses which have the rubber cover per-
forated by nicks, cracks or abrasions should be re-
placed. Tubes should be checked for deformation
and closeness to moving or hot parts and corrected
if necessary. Any brake tubing that is replaced
must be replaced with steel tubing; copper tubing
is not recommended for brake line installations.
Actually, it is a good practice to inspect the brake
lines and fittings any time you put the carupona
lift or hoist.

USE MANUALS AND BENCH-BLEED

If you have to overhaul or replace the master cyl-
inder, the Service Manuals are the best source for
complete removal, disassembly, and installation

' L

Fig. 14-Use bleeding tubes and follow Service Manual

procedures. The master cylinders for both drum
and disc brakes are covered in detail. If you replace
or overhaul the master cylinder, be sure to bench-
bleed the master cylinder before installing it on the
car. If there’s air in the master cylinder, there’s no
point in pumping it through the whole system and
out the bleeder screws. When bleeding out the
brake lines, the bleed screws must be fully open. If
you crack the bleed screw less than one full turn,
an orifice is formed which compresses trapped air
to form tiny bubbles. This condition is known as
aeration and is very hard to eliminate, so be very
careful to avoid causing this condition. Be ex-
tremely careful to keep the fluid leve) up in both
reservoirs when bleeding. If it gets low, you'll
pump air into the hydraulic system and have to
start all over again.
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USE PROPER FLUID
And be sure to use Chrysler Parts brake fluid. It
has the high boiling point required for safe brake

operation and is compatible with rubber parts. It's.

dangerous to risk using unknown fluids that might
not meet specifications.

MASTER CYLINDER CHART
Before we leave the subject of master cylinders,

here’s a final pointer. When you replace a master
cylinder. always check the part number to make
sure you're installing the sight one. Some master

- cylinders look alike on the outside, but have

different front and rear displacements.

There is a handy chart on the last page which gives
the correct part numbers and identifying features
for all current brake system applications.

HYDRAULIC BRAKE SYSTEM CONTROLS

Once the master cylinder supplies hydraulic
pressure to the brake system, the drum and disc
brake systems use different components to regulate
pressure or distribute fluid to the front and rear
brakes. These components are known as the
hydraulic system safety switch, the proportioning
valve, and the metering valve. The hydraulic system
safety switch is the one of the three that is used on
all systems, so let's start with that one.

HYDRAULIC SYSTEM SAFETY SWITCH -

The main purpose of the hydraulic system safety
switch is to operate a warning light which tells the
driver if pressure is lost in either the front or rear
brake hydraulic system. Since the front and rear
brake hydraulic systems function independently, it
is possible that the driver might not notice imme-

‘diately if pressure and braking is lost in either

system. Actually, when a pressure loss is experi-
enced, the pedal travel will be considerably in-
creased and more than usual effort will be required
for braking. However, to rule out the possibility of
the driver disregarding this condition, the low fluid
level warning light is actuated by the hydraulic
system safety switch. The other function of the
hydraulic system safety switch is to act as a “‘tee”
to the front wheel cylinders. However, this is not
true of all systems.

FIVE DIFFERENT SYSTEM APPLICATIONS
There are five different brake system applications

for the hydraulic system safety switch. First, the
drum brake system uses only the safety switch.
Second, the fixed caliper disc brakes use the safety
switch with a proportioning valve behind it. Third,
as of the first of January, the fixed caliper disc
brake system uses the new combination safety
switch and proportioning valve in one unit. Fourth,
the floating caliper disc brake system which uses
the safety switch with a metering valve ahead of it.
Fifth, the floating disc brake system that uses all
three — safety switch, metering valve, and propor-
tioning valve. Of course, the later models will have
the metering valve and the combination safety
switch and proportioning valve. The accompanying
chart shows which components are used with the
various brake systems for the different body sizes.

IFly. 16-~Switch and proportioning valve combined
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BRAKE SYSTEM
COMPONENT CHART
Hydraulic
System
Brake | Safety |Proportioning |Metering
Model Type | Switch @ Valve Valve
Compact Drum . X |
Disc : *X X
Chalienger !Drum = X
& Barracuda | Disc *X ‘ X X
Intermediates | Drum X i
! Dise *X ' X X
Full-Size Orum X '
Disc X X

* Combination Safety Switch and Proportioning Valve
after Jan. 1, 1970,

No Proportioning Vaives on suburban models

INSIDE THE SAFETY SWITCH

A barbell-shaped, double-headed piston, with an
O ring on each end, separates the front and rear
brake hydraulic systems. Coil springs at both ends
keep the piston centered as long as the pressure
stays the same in both systems. If pressure is lost in
either system, pressure from the other system
pushes the piston off-center. When the piston
moves far enough to touch the ground contact in
the switch, the warning light ground circuit is com-
pleted and the light comes on. The springs in the
hydraulic system safety switch are quite stiff so
that minor variations in pressure will not cause the

Fig. 17—-Minor pressure varistions won‘t move piston

piston to move far enough to touch the ground
contact. For example, in a disc brake system. resid-
ual pressure in the secondary system will not cause
the light to come on even though there is no
counteracting residual pressure in the primary.

SAFETY SWITCH OUTLETS

The front brake part of the hydraulic system safety
switch has an inlet and two outlets. As mentioned
earlier, the safety switch functions as a *‘tee” to
the front brakes in some applications. However, for
systems using the metering valve, one of the outlets
is plugged. You'll see why when the metering valve
is discussed. The rear brake part has an inlet and
only one outlet. Different size tube connectors are
used here, the same as on the master cylinder, to
prevent incorrect brake line connections.

FLOATING CALIPER DISC BRAKE APPLICATION .
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- Fig. 18~In this case, switch doesn’t act as a "'tee”

TEST THE BULB, THEN THE SWITCH

It’s pretty simple to test the hydraulic system
safety switch; but test the warning light bulb first.
Apply the parking brakes with the ignition on. One
light does two jobs, so the bulb is “proofed” or
tested every time the parking brake is applied with
the ignition on. Then, have someone apply the
service brakes and watch the warning light while
you momentarily open a front, and then a rear,
bleeder screw. If the light doesn’t come on, install
a new switch. There's one very important thing to
remember if you have to install a new hydraulic
system safety switch. Make sure you don't install
one of the new ones with the integral propor-
tioning valve if there wasn’t one there in the first
place. You'll see why when we discuss the propor-
tioning valve in detail.
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Fig. 19-Test werning light with parking brake, fi
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The proportioning valve is located between the
safety switch and the rear brake wheel cylinders.
The proportioning valve is used on the fixed caliper
disc brake system and some floating caliper disc
brake applications. To properly understand the
operation of the proportioning valve, let’s review
disc brake operation.

DISCS REQUIRE MORE FORCE

Disc brake systems require more brake-shoe force
than drum brakes to get the same amount of brak-
ing action. The proportional area of the front and

rear brake pistons is such that equal pressure front
and rear will produce balanced braking on normal
applications. However, in a hard stop. disc brake
piston force must be quite high to get proper brak-
ing action. Because rear tire traction is reduced by
a weight shift in a sudden stop, the rear brakes
tend to lock up prematurely from a high-pressure
application.

.~ THE PROPORTIONING VALVE

On all fixed caliper systems. and intermediate
models with floating caliper systems, a proportion-
ing valve operates when the hydraulic pressure
reaches a certain point to retard or proportion the
pressure build-up in the rear brake lines and wheel
cylinders. On light pedal applications, the valve
simply lets brake fluid flow through it to the rear
brakes. On hard brake applications, system
pressure naturally climbs higher. Above three-
hundred p.s.i., a spring-loaded sliding piston in the
valve moves against the spring pressure to propor-
tion rear system pressure to about fifty percent of
the pressure to the front brakes. This way the valve
provides a pressure difference to keep front and
rear braking forces in balance.
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Fig. 21~Pressure is reduced above 300 p.s.i.

IF THE PROPORTIONING VALVE ISBAD . ..
... it can do one of two things - fail to propor-
tion pressure to the rear brakes, allowing them to
lock prematurely; or, block off flow to the rear
brakes. If the latter happens, you use too much
pedal effort to stop, you might lock the front
brakes. ,




Fip. 22~ Thm are results of bed proportionlng valve

YOU'LL NEED GAUGES TO TEST THIS ONE
To test the proportioning valve, install a pressure
gauge (Tool C-4007) in the brake line between the
master cylinder and the proportioning valve. Install
the other gauge at the output end of the valve.
Have someone push on the brake pedal hard
enough to get a master cylinder output of approxi-
mately 500 p.s.i. While holding 500 p.s.i. master
cylinder pressure the gauge on the valve output
should read between 350 and 400 p.s.i. If pressure
reading does not meet specifications, remove the
valve and install a new one.

Fig. 23—-You 7l need a helper for this test

MAKE SURE YOU USE THE RIGHT VALVE
In the past there has been more than one type of

-u Mﬂbn“‘-‘tm' M‘-— it -t.

Flg. 24~In production as of Januery 1, 1970

proportioning valve — one made of brass and one
made of cast iron. If you replace a proportioning
valve, use the brass type, regardless of whether the
car had a brass or a cast-iron valve. And, as of the
first of the year, the hydraulic system safety switch
and proportioning valve have been combined into
one unit. Don't let it throw you though, they're
still the same parts and work the same way, only
they're both in one housing.

YOU DON'T NEED TWO VALVES

If you install a new safety switch, do not install
one with the integral proportioning valve unless the
car was so equipped in the first place. If you install
a combination switch and proportioning valve on a
brake system that doesn’t require a proportioning
valve, you'll get pressure regulation to the rear
brakes when it isn't necessary. If you install the
combination switch and valve on a mode! that has
a separate proportioning valve, you'll have two
valves regulating pressure to the rear brakes which
will further limit braking power at the rear wheels.

' l-'I.DATINO CALIPER DISC BRAKES NS
.. NEED METERING VALVE

I PR ¥

The floating caliper disc brakes on full-sized cars
are designed for excellent balance with the rear
drum brakes. However, on intermediate models it
is desirable to reduce front wheel braking on icy or
extremely slippery road conditions. The metering
valve cuts off pressure to the front brakes in the
ten to one-thirty-five p.s.i. range.
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SERVICE AND TESTING

The metering valve is serviced. as an assembly so
you won't have to be concerned with repairing it if
it goes bad. To quick-check the metering valve,
park the car and apply the brakes gently ...
motor running if equipped with power brakes. A
very slight “bump’ or change in pedal effort will
be felt after about one inch of pedal travel if the
valve is working right. This signals the opening of
the valve. [f you have a helper, have him apply the
brakes as you watch the metering valve push rod.
The rod should move into the valve slightly as the
brakes are applied, and move out of the valve as
the brakes are released. On models prior to 1970,
the rod action is just the opposite.

i
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will ba felt after about one inch travel

BLEEDING WITH METERING VALVE

Gravity bleeding is preferred on disc brake systems;
but if you use a pressure bleeder on a system with
a metering valve, be sure to keep the metering valve
open. That’s because pressure bleeders are usually
operated at about 30 p.s.i. and this pressure will
close the metering valve and shut off flow to the
front brakes. Use tool C-4121 to hold the push rod
open while bleeding the brakes. On earlier models,
hold it open by hand or tape it open. And don't
forget to remove the tool or tape when you're
through. If you happen to forget, full pressure will
act on the diaphragm inside when the brakes are
applied. This could rupture the diaphragm and re-
sult in a ruined metering valve. While we're on the
subject, if you replace any component, or dis-
connect any line in the system, you 'll have to bleed
the brake system after you reconnect the lines.
Don't overtorque the fittings: and a good way to

JOLD PUSH ROD OPEN ‘wiltt TUEIT!N

Fig. 26=Be sure t0 remove tool sfter test

avoid damaging the tube nuts and brass seats is to
use special wrenches designed for tube nuts.

A FINAL NOTE TO AVOID CONFUSION

The proportioning valve is located between the
safety switch and the rear brakes. The metering
valve is located between the safety switch and the
front brakes. That's why one of the outlets is
plugged on the safety switch when used with a

- metering valve, The metering valve acts as the

“tee” for fluid distribution to the front brakes.

WARNING LIGHT SWITCH
N
METERING VALVE

T0 FRONT BRAKE
CALIPERS

Fig. 27~Metering valve acts as “‘tee”

REMEMBER THIS, TOO

The proportioning valve regulates pressure build-up
to the rear brakes to minimize rear wheel skids on
hard brake applications. The metering valve holds
off pressure to the front brakes under light braking
to minimize front wheel skids on icy or wet
surfaces.
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1970 MODEL REPLACEMENT MASTER CYLINDER IDENTIFICATION CHART

Replacement
Cylinder Bore
Package Cover Line End

Brake Type Part No. Retainer Connections Stamp

V, L-Drum 3420961 Bolt Outboard None
Manual & Power

B,J - Drum 3420961 Boit Outboard None
Manual Only

All Other Drum 2808577 Bolt Outboard None
Manual & Power

V, L- Disc 2808600 Bail Outboard A

R, W - Disc (Taxi) 2944479 Bail Outboard None
Manual

8, J - Disc 2944453 - Bail Outboard 8
(Exc. 426 Eng.) .

R, W- Disc 2944477 Bail {nboard - D
(Exc. 426 Eng.)

8,J, R, W- Disc 2944476 Bail Outboard 8
{With 426 Eng.)

P,D,C,Y - Disc 2883089 Bail Outboard None

Model Code: J - Chalienger V - Valiant R - Belvedere P - Plymouth C - Chrysler

B - Barracuda L - Dart W - Coronet O - Dodge Y - imperiat
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Little
Things

can be
Important...

One of the marks of a Master Technician is his
close attention to detail. When troubleshooting. he
is alert for even the smallest clue, and in servicing
operations, he checks each step with an inspector's
care and thoroughness.

Such obvious things as soft and leaky brake caliper
piston seals lead him to suspect something else as
the basic cause of the trouble. He knows that
hydraulic system rubber parts work well with
brake fluid, but break down when exposed to small
amounts of oil, so he handles these parts with
special care.

He also knows that minor damage to parts may
seem to be ummportant but if ignored, can open‘
the way to serious consequences. After all, it's easy
to nip or displace a piston dust boot when prying a
piston back to make room for new brake shoes,
and it only takes a small opening to let dirt and
corrosive road splash in to damage the pistoh and
its bore. Little things yes, but important, and that’s
what this session is all about . . .
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INTRODUCTION

Since their general introduction a few years ago,
disc brakes are now used on more and more
Chrysler Corporation passenger cars and light-duty
trucks either as standard or optional equipment.
Two basic disc brakes are currently used, one a
four-piston, fixed-caliper type for small-size cars;
the other a single-piston, floating-caliper type for
all of our other cars and light trucks.

Experience shows that disc brakes are dependable,
durable, and practically trouble-free under all nor-
mal operating conditions. Relining is a simple job
which takes about the same amount of time as the
comparable operation on drum brakes. However,
disc and drum brake servicing procedures differ, so
the technician must familiarize himself with an
additional set of do's and don'ts that are peculiar
to disc brakes.

Under the heading of servicing advantages, new
disc brake linings do not require any grinding as
drum brakes do because the mating disc and lining
surfaces are both flat. Also, because the lining
clearance is directly self-adjusting, there is no need
for any initial shoe adjustment.
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® Because the caliper must be dismounted before
the disc can be removed, the wheel, tire, and disc
cannot be removed as an assembly.

® Be careful when removing or installing front
wheels on a fixed-caliper brake installation to pre-

(&)

~

The fixed-caliper-type disc brake currently used on

Valiant, Dart, Cricket, and Colt models has four

vent damage to a caliper bleed screw or to a hy-
draulic transfer tube.

® Correct front wheel bearing setting is very
important to proper disc brake operation. Loose
wheel bearing adjustment allows disc wobble which
can produce excessive running clearance between
the linings and the disc. Under these conditions,
the brake pedal must travel farther than normal to
apply the brakes.

® Piston dust boots must be intact and correctly
installed to protect the pistons and bores against
dirt, grit, and corrosive road splash. As with drum
brakes, evidence of hydraulic fluid leakage around
piston areas calls for inspection, repair. or parts
replacement as necessary.

® When raising a vehicle on a hoist, position it on
the lift so the disc brake splash shields are clear
when the wheels are turned full left or right. A
bent shield can scrape against the disc.

& Remember that the master cylinders used on
disc brake vehicles do not have a residual pressure
valve in the front brake (rearward) section. A valve
here would hold low residual pressure in the sys-
tem which would prevent proper brake shoe retrac-
tion and cause a light brake drag.

& Because the self-adjusting action can allow more
than normal pedal travel after relining or other
brake servicing, make sure that the brake pedal is
firm before you move the car. Anything can hap-
pen if the pedal goes to the floor on the first push.

e
4@ FIXED-CALIPER BRAKE
~ ,\ SERVICING HIGHLIGHTS

pistons in each caliper assembly. The Valiant and
Dart share the same size caliper, while the two sub-
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compacts have smaller calipers which differ slightly
in design details.

As the name suggests, the caliper housing of this
brake is mounted in a fixed position on the steer-
ing knuckle and spindle assembly. Other than the
disc, the only moving parts are the pistons and
brake shoes.

EQUAL FORCE AT FOUR POINTS

When the pedal is pressed. equal hydraulic pressure
is applied to all four pistons in each caliper, and
since they are equal in size, the pistons press the
shoes against the disc with equal force.

DUST BOOT SEALS OUT CONTAMINANTS

For protection, an expandable dust boot on each
piston seals out road dirt and splash when the pis-
ton is extended or retracted. The boot covers the
highly finished, chrome-plated sealing surfaces of
the piston, but if it is punctured, torn, or im-
properly installed, contaminants can get through
and piston scoring or corrosion usually results. The

piston surface then roughens and causes seal leak-

age. Corrosion can make piston movement sluggish
or may even cause the pistons to stick tightly in
their bores.

PISTONS MUST MOVE FREELY

Jammed or sticking caliper pistons can be the basic
cause of other braking problems. A hard pedal and
reduced front brake efficiency can result from
sticking pistons. Of course, the linings will wear
out prematurely if pistons and shoes do not retract
properly when the pedal is released.

STUCK PISTONS DO NO WORK
When a piston is stuck tight in its bore, it cannot

apply any braking pressure on the shoe. As a result.
when one brake caliper has stuck pistons, you will
get brake pull toward the opposite side which is
working properly. If only one piston in a caliper
sticks, braking will be reduced, but usually there is
little or no brake pull to either side. '

LINING WEAR IS ACLUE

If both pistons stick or jam on one side of the
caliper, the efficiency of that brake is greatly re-
duced. When only one piston sticks, lining wear is
uneven and tapered, with the thick end over the
seized piston.

CHECK PISTON MOVEMENT

Before you remove a caliper for any reason. check
the pistons for free movement. Bridge the open
end of each piston with a piece of metal so you can
apply even force and then squeeze the piston back
into its bore with plier pressure.

MAKE ROOM FOR NEW LININGS

When installing new shoes after checking piston
movement, you can make the job easier by pushing
all the pistons back into their bores to provide
clearance for the new, thicker linings. Here you
bridge both pistons on one side of the caliper at
the same time so you can force them into their
bores evenly. Remember that moving the pistons
into their bores raises the fluid level in the master
cylinder reservoir. Check the level first, and if full,
remove enough fluid to prevent an overflow when
the pistons are pushed in.

~
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« REMOVE ENOUGH FLUID T0 >
" PREVENT OVERFLOWING
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Fig. 2=Moving pistons back raises level

INSPECT FOR CORROSION

Any caliper piston that requires excessive move-
ment pressure or feels rough when forced inward
must be inspected for corrosion. For a good look,
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you'll have to remove the caliper from the car so
you can pull the pistons out of their bores.

DON'T DISTORT THE TUBE

Before you separate the caliper housing sections,
disconnect the transfer tube so it won't be bent or
distorted. The tube is specially shaped and routed
over a ledge on the caliper end to keep it away
from the rim of the disc, but if bent outward, it
might scrape on the inside of the wheel.

SOFT JAWS ARE A MUST

When working on a caliper in a vise, be sure to use
soft jaw facings so you won't damage caliper
mounting or mating surfaces. In all cases, do not
grip the housing in a2 way that can distort the bores
or jam the pistons.
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Fig. 3-Piston cocking can cause damage

USE SPECIAL PULLING TOOL
With the caliper housing sections separated, peel
off the dust boots and remove the pistons with the
C-3999 Special Tool. Do not try to remove pistons
by prying because they may cock and cause serious
damage to the pistons and bores.

REMOVE SEALS WITH CARE

Use a pointed wood or plastic stick to remove pis-
ton seals from the caliper grooves. Screwdrivers or
similat tools with sharp edges can scratch the bore
surfaces and may burr the seal groove edges, either
of which can result in leaks. Discaid used seals and
dust boots whenever pistons are removed.

REPLACE OR RECONDITION PARTS

Pistons which are scored or pitted, or those with
the chrome plating worn through must be replaced.
Lightly scratched or rusted bores can be cleaned up

with crocus cloth. Those with deep scratches or
scoring can usually be restored to acceptable condi-
tion by honing. Seal groove edges must be in good
condition to properly retain a seal ring and to keep
it in tight contact with the piston.

OIL RUINS RUBBER PARTS

Of course, you've got to wash the parts after hon-
ing, but do not under any circumstances, use kero-
sene or any other oil-based solvents because they
will ruin seals and other rubber parts in the brake
hydraulic system. Flush or scrub the parts
thoroughly with clean brake fluid or alcohol to
make sure that there is no oil, grease, or grit in the
passages or seal grooves. Ordinary rubbing alcohol
is inexpensive and does a good cleaning job.
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MOUNTING BOLTS
BOLTS ARE MADE OF SPECIAL STEEL

Fig. 5=Re-use original bolts

BOLTS ARE MADE OF SPECIAL STEEL
The caliper bridge bolts and mounting bolts are
made of special tensile strength steel to withstand




maximum braking stresses. For this reason. it is
important to re-use the same special bolts when
assembling and installing the caliper. Be sure to
torque these bolts properly so they will not stretch
or loosen.

CLIP POSITION IS IMPORTANT

If a new brake hose is installed, the hose retaining
clip must be installed properly on the hose mount-
ing bracket or it may catch and pull loose. Just
make sure that the open end of the installed clip
faces away from the caliper.

DISC MUST RUN TRUE

Don’t overlook the importance of checking the
brake disc for runout and thickness vanation be-
fore you reinstall a caliper. or when there is a com-
plaint about excessive pedal travel or brake
operating roughness.

Fig. 6~ Runout widens lining clnronco

LINING CLEARANCE

AFFECTS PEDAL TRAVEL )

Too much disc runout knocks the pistons back in-
to their bores and this increases the running clear-
ance of the linings. This unwanted clearance must
be taken up before the linings contact the disc to
produce braking, so the pedal has to travel farther
than normal.

THICKNESS VARIATION CAUSES PULSATION
Brake roughness or pedal pulsation is the usual re-
sult of excessive variation in disc thickness. In this
case. the pistons move in and out as they follow
disc thickness variations and this causes pedal pul-
sation and braking vibration.

-+, PEDAL-PULSATION RESULTS FROM
-THICKNESS VARIATION

Fig. 7-Pmon: move in and out

BEARING ADJUSTMENT IS IMPORTANT

Don't forget that accurate disc runout checking
and good brake operation are both affected by
wheel bearing adjustment. If the disc wobbles be-
cause of loose bearings, the effect can be the same
as with excessive runout or thickness variation.
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Fig. 8-Adjust bearings correctly

USE ZERO CLEARANCE FOR CHECKING

A fixed-caliper.disc should be replaced if its runout
exceeds specified limits. These limits are quite nar-
row, so the wheel bearings must be set at zero
clearance to eliminate indicator error. If the disc
checks out okay, be sure to readjust the bearings to
the normal setting.

[perSsraics Ny o

On some Crickets, you may find the front brake
lining worn out prematurely as a result of brake
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Fig. 8—-Collar compression loads pedal

drag. When you find this condition, be sure to
check the brake pedal for the specified free play. If
the pedal stop collar on the stoplight switch must
be compressed to make the lights shut off, it can
remove all the free play and may even produce
light pedal pressure. The best remedy for this con-
dition is to remove and discard the stop collar so
you can get the correct pedal clearance.

VALVE MUST OPEN

In addition to eliminating the possibility of un-
wanted pedal pressure, pedal free play is also need-
ed to make sure that the compensating valve in the
master cylinder can open properly when the pedal
is released. The valve must open to relieve system
pressure and permit full brake shoe retraction. If a
small amount of pressure is trapped in the system,
the brakes can drag.

Fig. 10— Valve relieves system pressure

SWITCH MUST BE RESET

The Cricket brake warning light switch does not
reset automatically and the signal will remain light-
ed until the switch piston is moved back to neutra!
position by hydraulic pressure. Once the reason for
the pressure drop in either system is corrected.

~bleeding the other system allows the higher pres-

sure to reset the piston and shut the light off.

f

SWITCH DOES NOT RESET ~
AUTOMATICALLY

Fig. 11-Bleed brakes to recenter piston

PISTON CAN MOVE PAST CENTER

When Cricket brakes are bled for any reason, the
job must be done carefully, following the proce-
dure given in the Service Manual. If too much pres-
sure is applied, the switch piston may be forced
out of, or past, neutral position and the warning
light will light and stay on.

"TURN ‘EM UPSIDE DOWN

On some Colts, you may get a wire brush squeal,
which is heard when starting to move the car or
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while driving at slow speeds. This is a high-fre-
quency vibration sound which can usually be cor-
rected by inverting the brake shoe cross springs to
put the long ends down instead of up.

SHORT CIRCUIT MAKES LIGHT GLOW

Don’t jump to conclusions when you find a Colt
with a brake warning light which shows a dull
glow. On these cars, the switch piston resets auto-

i
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The floating-caliper-type disc brake is available on
light-duty trucks and all passenger cars except com-
pact and sub-compact models. Servicing procedures
are similar to those for the fixed-caliper type used
on Valiants and Darts except that the caliper hous-
ing must be removed from the adapter to replace
the brake shoes.

BRAKE SQUEAL AT LOW SPEEDS

As with other brakes. some floating caliper brakes
produce noise under certain conditions. Typically,
this is a high-pitched squeal that sounds off on
light brake applications at speeds generally below
forty miles an hour.

SHOE VIBRATION CAUSES NOISE

The usual cause of the squealing noise is a vibrat-
ing, metal-to-metal contact between the back plate
of the outboard shoe and the caliper fingers. Of
course, such things as badly worn linings, scored
discs, worn guide pins or pin bushings and cor-
roded pistons can also cause noise and should be
corrected first.

STABILIZE SHOE TO QUIET NOISE

If inspection shows the brake to be in good condi-
tion, the vibration sound can be quieted by stabi-
lizing the outboard brake shoe with contact ce-
ment. The caliper must, of course, be removed so
the cement can be properly applied.

PRY BACK PISTON

Before removing the guide pins to dismount the
caliper, pry the piston into its bore so the caliper
will be easier to reinstall. Simply insert a bar into
one of the cooling pockets in the disc rim and pry

matically and the light should go out completely
when no pedal pressure is applied. In most cases.
the dull glow is caused by an internal short circuit
which can be corrected by installing a new switch
terminal. Because the switch piston center section
is sealed off by *“O" rings, no bleeding is necessary
when replacing the terminal. The switch terminal
seals can be damaged if the terminal is overtighten-
¢d, so be careful when replacing these parts.

FLOATING-CALIPER BRAKE
SERVICING NOTES

S BEFORE REMOVING GUIDE PINS

PRY PISTUN,BAC;( INTO BORE

i '.. o -
Fig. 13=-Guard sgainst boo

t damage

against the outer side of the caliper hole, being
careful not to disturb the dust boot. Remember
that it only takes a small nip or cut to let dirt or
road splash through the protective boot.

REMOVE OUTBOARD SHOE

Take out the guide pins and slide the caliper off of
the adapter. Support the caliper to keep its weight
off of the brake hose and remove the outboard
shoe so the cement can be applied correctly. Clean
the dirt and rust from the shoe back plate and the
caliper finger surfaces which bear on the plate.

CLEAN BUT DO NOT POLISH

Use medium-grit sandpaper, emery cloth or a wire
brush to clean the metal surfaces but leave them
slightly rough so the cement can make a good
bond. Be careful to keep grease and oil away from
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APPLY THICK COATING OF CEMENT
AND ALLOW TO AIR DRY

Fig. 14—Coat shoe and caliper surfaces

the lining surfaces or the job may bounce back
with a hard pedal or brake pull, even though the
noise is gone.

LAY ITON

When all the parts are cleaned, apply a thick coat-
ing of Cycleweld cement (Part No. 3683897) in a
band across the back of the outboard shoe and on
the shoe contacting surfaces of the caliper fingers.
Allow the cement to air-dry for at least fifteen
minutes or until the surface of the coating dulls.

ALIGN SHOE ON PINS AND PRESS
CEMENTED SURFACES TOGETHER

—zmu_l:

Fig. 15—Shoe alignment must be correct

ALIGN SHOE ON GUIDE PINS

To properly position the coated outboard shoe, in-
sert the caliper guide pins backward through the
small outboard bushings so they extend in toward
the piston about one inch. Then, align the shoe on
the pins, press the cemented surfaces together and
pull out the guide pins.

LEAVE SPRING OFF -
Position the caliper on the adapter and install th:
guide pins in the correct manner. The cement a:
tachment eliminates the need for the anti-ratth
spring, so it can be left off. This is the reason why
you'll find new, current model car and light-duty
truck disc brakes without anti-rattle springs.

Ny
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Fig. 16-Noise will return

WARNING: Do not use masking tape or other
temporary substitutes in place of contact cement
to stagbilize outboard shoes because the fix is not
permanent and the noise will return,

DUST BOOT MUST BE INTACT

As with fixed-caliper-type brakes, you'll find that a
punctured, torn, or improperly installed dust boot
can result in piston corrosion or scoring in a float-
ing-caliper brake.

[MPROPERLY 2
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OPEN FOR INSPECTION

When you suspect a stuck or slow-moving piston,
inspection is the answer. Here again you can make
the job easier if you pry the piston back into its
bore before removing the caliper. In fact, when
relining, you can check for free piston movement
and force the piston back to accept the new, thick-
er linings in one step.

PRESS THE PEDAL SLOWLY

To remove a stuck floating-caliper piston you can
use brake system hydraulic pressure. Support the
caliper assembly on the upper control arm using
shop towels or a pan to catch the brake fluid.
Slowly press down the brake pedal to push the
piston out of its bore. You’ll feel a drop in pedal
pressure when the piston is out. The pedal should
be propped up after the piston is out to prevent
additional loss of brake fluid. Be sure that you
don’t get fluid on the linings.

CAUTION: Do not under any circumstances try
to remove a caliper piston with air pressure. The
stuck piston can break loose suddenly and cause
serious damage or personal injury.

T

CLEARANCE MUST NOT EXCEED .006”

Fig. 18—-Measure with sesl out

DON’'T EXCEED LIMITS

If the bore is honed to clean up pits or deep
scratches, piston clearance must not be greater
than .006 of an inch. To check clearance, leave the
seal out and measure the space between the piston
and the bore wall with a feeler blade.

GETIT OUT OF THE GROOVES

After honing a caliper bore, be sure to clean the
seal and dust boot grooves carefully with a stiff
bristle brush. Flush out all grit from the grooves

FILL GROOVES WITH LUBRICANT

Fig. 19=Lube serves as rust preventive

and passages with clean brake fluid or alcohol and
wipe the grooves dry with lint-free cloth.

APPLY LUBRICANT FIRST

Before you install a new piston seal and dust boot,
fill the grooves with the Ucon lubricant (Part No.
3579255) packed in the seal kit. This special lube
is compatible with brake fluid, and can be used
without fear of contamination. It serves as a rust
preventive to protect the bore and makes the pis-
ton and dust boot easier to install.

THE WORD IS CLEAN

The importance of keeping brake hydraulic parts
clean cannot be over-emphasized for two major
reasons. First, any foreign particles in the system
can cause scoring of parts and may also interfere
with correct control valve operation. Second, the
slightest trace of oil in the system or from careless
handling will cause seals to fail prematurely.

SEALS SWELL AND DISTORT
WHEN EXPOSED TO OIL

Fig. 20-Use clean brake fluid or aicoho!
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OIL SWELLS SEALS

Brake hydraulic system seals and other rubber
parts work well with brake fluid but will swell and
distort when exposed to oil or petroleum-based
cleaning solvents. To observe the effects of oil on
these parts, try leaving a piston seal in a pan of oil
for a day or two.

CLEAN HANDS FOR CLEAN PARTS

Before assembling any hydraulic parts, the careful
technician will clean his hands to get rid of dirt.
oil. or grease which can cause contamination. Gen-
erally speaking, all seals, pistons and other similar
parts should be thoroughly lubricated with clean
brake fluid before assembly.

L2

NEW BUSHINGS RESTORE ORIGINAL
CHARACTERISTICS

Fig. 21— Replace bushings on reline

USE NEW BUSHINGS

Be sure to install new guide pin bushings when you
reline the brakes. New bushings restore the original
braking and self-adjusting characteristics which are

EY

Fig. 22~Guide pins expand bushii

affected by the friction of the bushings moving
the guide pins.

BUSHINGS EXPAND ON PINS

Before you install the relined caliper. be sure
seat the new guide pin bushings in the cali;
holes. If you slip the inner bushings on the gu:
pins first, they expand larger than the caliper ho
and will not seat properly.

BE SURE TO INSTALL - -
NEW POSITIONERS h

Fig. 23-Used }mltionm close up

DISCARD USED POSITIONERS

Always install new caliper positioners on reline
jobs because the used ones remain closed up as a
result of compensating for lining wear. In this
closed condition they cannot retain the inner bush-
ings properly when the new linings are installed.

- L2y &
Fig. 24—instell positioners correctly

INSTALL POSITIONERS PROPERLY
The upper and lower positioners are different and
must be installed with the stamped artows pointing




upward and the alignment tabs seated on the
machined caliper surfaces. If not instalied properly,
the positioners will collapse when the guide pins
are installed.

You may have noticed that disc brake outboard
linings usually show less wear than the inboards.
This is a normal condition and should not be inter-

preted as a brake defect. The wheel practically en-
closes the outboard side of the caliper so it is not
exposed to as much gritty dirt and road splash as
the inboard side. It’s as simple as that!

REMOVE CALIPER ONLY

As mentioned elsewhere, the floating caliper must
be removed to reline the brake. However, some
brake men, for various reasons, do the job the hard
way by removing both the caliper and the adapter
as an assembly. This, of course, is unnecessary and
extra work because, as everyone should know, you
simply remove the caliper guide pins and slide the
caliper off to remove the shoes.

CHECK THE HOSES

All hydraulic brake hoses should be inspected
every six months or 6,000 miles on vehicles in
general use, and every three months or 4,000 miles
on those in police or taxi service. A twisted hose
that takes a set or rubs against some other part
must be replaced. A hose with a cracked outer
cover should be replaced because it will admit
moisture which will cause further hose deteriora-
tion. A split or cracked hose cover can also result
in ballooning or hose rupture, either of which will
cause brake failure. Fluid seepage around the hose
end fittings also ca\alls for hose replacement.

DISC BRAKE HYDRAULIC SYSTEM
CONTROI. VALVES

s *4&5”{:&1’3&. LA . .
Fig. 26=Typical system control units

Since disc brakes operate at higher pressures than
drum brakes, some form of control valve is used on
these systems to regulate brake operating pressures,
front and rear. A new, one-piece control valve unit
for 1972 models replaces the separate proportion-
ing and metering valves used on some 1971 cars.
The complete disc brake hydraulic system control
valve lineup for our 1972 model cars and light-duty
trucks is covered in the following paragraphs.

THREE UNITS FOR CARS

Starting with cars, the Valiant and Dart fixed-
caliper system uses a combined brake warning
switch and proportioning valve unit. In compari-
son, the floating-caliper system control unit com-
bines a brake warning switch with metering and
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proportioning valves, except on Station Wagons,
where the unit is a combined waming switch and
metering valve.

CONTROL UNIT IS ACARRYOVER PART

The switch and proportioning valve unit is the
same one-piece, brass-bodied assembly used on the
1971 Valiant and Dart models. The spring-loaded
switch piston resets automatically and turns the
light out. Except for the switch terminal, which
can be replaced separately, this control unit is serv-
iced only as a complete assembly.

Fly. 27—Uud on compact-size models

THREE-IN-ONE UNIT

The new combined warning switch metering valve,
and proportioning valve unit for the floating cali-
per system has a cast-iron body which resembles

" SWITCH WITH METERING &
% " PROPORTIONING VALVES

ST YT RIS IR SN

Fig. 28--Used in medium- and full-size Sedans and Hardmm

the switch and metering valve unit used on all ful
size 1971 models and all 1972 Station Wagons
Here again, except for the warning switch assembl:
the valve is serviced by complete replacement.

VALVE BLOCKS OFF FRONT BRAKES

The metering valve section of the new control uni-
blocks off the front brakes when system pressure i:
between 3 and 135 pounds. This allows pressure tc
build up at the rear brakes before the front brake:
to provide good directional and braking control or.
slippery surfaces.

Fly. 29- Valve scts as s :hut-off

VALVE REGULATES PRESSURE

The proportioning valve section in the unit oper-
ates as the name suggests. It regulates front brake
pressure and rear brake pressure in proportion to
prevent premature rear brake locking on hard
brake applications.

EQUAL PRESSURE FOR EASY STOPS

On light brake applications, the proportioning
valve allows equal pressure front and rear, because
this pressure is usually not high enough to lock the
rear brakes. However, in a hard pedal application,
front brake pressure may reach 800 pounds, so the
valve reduces rear brake pressure in proportion.

SWITCH OPENS VALVE BYPASS

In the warning switch section of the new unit, a
pressure drop on either side allows the higher op-
posing pressure to move the piston off-center and
this pushes the switch plunger upward. When the
piston moves into the front brake section of the
unit, it also opens a proportioning valve bypass to
allow full system pressure at the rear brakes.
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PRESSURE RESETS SWITCH PISTON

The warning* switch piston in the new unit is not
spring-loaded and is reset by hydraulic pressure.
After the cause of the brake problem has been cor-
rected and the brakes have been bled, the piston
will recenter and put the warning light out when
you apply the brakes with moderate force.

HOLD METERING STEM OUT

Brake bleeding with the new system control unit is
essentially the same as with the earlier two-piece
installation. For pressure bleeding, the metering
valve stem must be held out with a holding tool to
override the valve's shutoff action. Other brake
bleeding procedures are covered in detail in the
Service Manual.

VERTICAL VALVE TRAPS AIR

On Barracuda, Challenger, and intermediatesize
models, the brake system control valve is mounted
vertically. Air can be trapped in the rear section of
these valve units unless special bleeding procedure
is used.

TURN THE LIGHT ON

To properly bleed the brakes where a vertical-
mount control valve unit is used, you turn the igni-
tion switch on and make sure that the parking
brake is off. Then crack either front caliper bleed
screw and press the pedal to move the switch pis-
ton and turn the warning light on. Next, you bleed
the rear brakes, then the front brakes, and finish
by resetting the switch piston with moderate pedal
application force.

SWITCH WITH METERING VALVE UNIT
HAS NO PROPORTIONING VALVE SECTION

Fig. 31-Used on Station Wagons

SIMILAR BUT DIFFERENT

The warning switch with metering valve control
unit used on 1972 model Station Wagons works
essentially the same as the three-section unit ex-
‘cept that it has no proportioning valve section. As
in the three-section valve, only the warning switch
can be replaced as a separate part.

SEPARATE UNITS FOR TRUCKS

On light-duty trucks, two basic disc brake systems
are used. The B100 and B200 Compact Wagons
and Vans have a proportioning valve and a separate
brake warning switch. The B300 Compact Wagon
and D100 through D300 Pickups have a brake
warning switch only. The warning switches reset
automatically and servicing is on the same unit-re-
placement basis as passenger cars. '
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1972 DISC BRAKE HYDRAUI.IC SYSTEM CONTROL UNITS

WARNING SWITCH-PROPORTIONING
VALVE UNIT

SWITCH-METERING & PROPORTIONING
VALVE URIT~VERTICAL MOUNT

SWITCH-METERING VALVE UNIT
~VERTICAL MOUNT

VALIANT & DARY

SATELLITE & CORONET—(EXCEPT
STATION WAGONS)

SATELLITE & CORONET
STATION WAGONS

FURY, POLARA, MONACO, ROYAL,
NEWPORT, NEW YORKER, IMPERIAL
—EXCEPT STATION WAGONS

BARRACUDA & CHALLENGER
SWITCH-METERING & PROPORTIONING SWITCH-METERING VALVE UNIT WARNING SWITCH-
YALVE UNIT-HORIZONTAL MOUNT -HORIZONTAL MOUNT PROPORTIONING VALVE
‘~
v e
- . =R

I T

VALVE SWITCH

FURY, POLARA, MONACO,
TOWN & COUNTRY WAGONS

8100-200 COMPACT WAGONS, & VANS
~VALVE & SWITCH
8300 COMPACTS & D100-200-300
PICKUPS=SWITCH ONLY
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510 DRUM BRAKES
SOCKET
WASHER
SCREW
THREADS
BUTTON NUT P8510

Fig. 9~Adjuster Screw Assembly

they are to be used with to insure that they have the
recommended radius grind. This grind, which should
provide at least .004 inch heel and toe clearance, is
necessary for proper lining to drum contact during
brake application.

CAUTION: When resurfacing or refacing brake shoes
follow manufacturing recommendations for proper
use of their equipment. Whatever equipment is used,
ensure that proper ventilation is provided to remove
asbestos dust, which can be detrimental to health.

Drum Refacing—Measure the drum runout and di-
ameter with an accurate gauge. There should be no
variation in the drum diameter greater than .002
inch. Drum runout should not exceed .008 inch out of
round. If the drum runout or diameter variation ex-
ceed these values the drum should be refaced. Re-
move only as much material as is necessary to clean
up the drum. It is recommended the front drums be
refaced with the wheel and tire mounted. Do not
reface more than .060 inch over the standard drum
diameter.

NOTE: All drums will show markings of maximum
allowable diameter (Fig. 10). For example, a nine inch
drum will have a marking of MAX. DIA. 9.090”. This
marking includes .030” for allowable drum wear be-
yond the recommended .060” of drum refacing.

BRAKE SHOE INSTALLATION

Installing Front Brake Shoes
Lubricate with a thin film the shoe tab contact area

(6 places) on support plate with Chrysler Parts Multi-
Purpose Grease, Part number 29832524 or equivalent
{Fig. 11). .

(1) Match a primary with a secondary brake shoe
and place them in their relative position on a work
bench.

(2) Install adjusting star wheel assembly between
primary and secondary shoes, with a star wheel next
to secondary shoe (Fig. 1).

The left star wheel adjusting stud end is stamped
“L"” (indicating its position on the vehicle) and is also
cadmium plated. The right star wheel is black, and the

MAXIMUM DIAMETER
MARKING

©
ey

Fig. 10=Nine Inch Drum—-Maximum Diameter
Identification

adjusting stud end is not stamped.

(3) Install adjuster spring in primary shoe and
hook other end in web of secondary. Install adjusting
lever spring over pivot pin on shoe web. Install adjust-
ing lever under spring and over pivot pin. Slide leve:
slightly rearward to lock in position (Fig. 1).

(4) Spread anchor ends of brake shoe to hold star
adjusting wheel assembly in position.

(5) Holding brake shoes firmly, place assembly o
support plate, and at the same time engage shoe web:
with wheel cylinder pistons (Fig. 12).

(6) Using Tool C-4070, install shoe retaining naiis
springs and retainers. (Fig. 6).

(7) Install anchor plate over anchor.

PISTON STOP

SHOE CONTACT =~ ..
NR1Y

AREA (6)
Fig. 11-Shoe Contact Area on Support
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Hydraulics ... a branch of science
you should know a lot about

Hydraulics is the branch of science that deals
with the properties of liquids, and with the
transmission of energy by means of liquid flow.
Without these properties we would have no
automatic transmission, no torque converter, no
power steering. And we would have to go back
to mechanically operated brakes. In short, we
depend strongly on hydraulics for some of our
most critical automobile operating systems —
steering, stopping, and power transfer.

Because of the important jobs hydraulic sys-
tems have to perform in an automobile, follow-
ing the correct service procedures for these
systems is especially important.

At the same time, the high reliability of hy-
draulic systems, plus their self-lubricating qual-
ity, makes them generally require little in the
way of service other than minor adjustments
and routine checks of fluid levels.
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LEVERAGE —

TO GET POWER

Can a 180-lb. man possibly raise a 1,000-Ib.
rock? Right off the ground? Yes. If he uses a
lever long enough, he can lift an unlimited
amount. What he does is use MECHANICAL
ADVANTAGE with the lever. By moving the
FULCRUM, or balance point, he trades off dis-
tance traveled for power. So if he is satistied
with the small movement he gets at the “out-
put” end, he can apply power with a lever that
multiplies his weight force many times over.

What has all this to do with hydraulics? Plenty.

LIQUIDS —

AS STEEL

1 |OUR “CHEAPEST” wAY

£) |JUST AS STRONG

e 2 R IR
Fig. 1 —How does he do it?

We started our investigation of hydraulics with
the mechanical lever because everyone is famii-
iar with the lever and how it works. Now here's
the connection: The principles of hydraulics
show properties very similar to those of the
mechanical lever.

Hydraulics can provide just as much power as
the lever and offer some unique advantages in
addition. One of the properties of all liquids is
incom . in fact, in a closed system, a
liquid is capable of transmitting just as much
force as a solid steel bar. ’

' Ko ’ . A -;;(1.:", ) - ;’ {3 g N
Fig. 3 — Liquids can transmit power just as well as a
steel bar.
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PASCAL'S LAW
3 |AND THE

“If you exert pressure on any part of a closed
hydraulic system, the pressure is instantly
transmitted yndiminished to every other part of

b n CTE ’ : g
Pa i S g SO S S Y

Fig. 4= in any closed hydraulic system, pressure
exerted anywhere is transmitted undiminished
to every part of the system.’ (Pascal's Law)

HYDRAULIC LEVER

the system.” This is the basic law of hydraulics
which bears the name of its discoverer, Blaise
Pascal.

THE HYDRAULIC LEVER

But look at what happens when we apply Pas-
cal's Law to a system with two ynequal size
cylinders. (Fig. 4).

Let's apply a force to the piston in the one-inch
cylinder such that the re on the small pis-
ton is one pound per square inch (1 PSl.) Ac-
cording to Pascal, this 1 PS! will appear on
every square inch in the system. But notice that
this pressure also applies to the area of the 6"
piston — an area 36 times larger than the area
of the small piston. So the large piston is

rressed ypward Dy. ,
In other words, one pound on the small piston
will balance 36 pounds on the large piston. And
a force of 100 pounds on the small piston will
accumulate a force of 3600 pounds on the farger
“output’ piston, and soon.

ALL LEVERS TRADE DISTANCE FOR POWER

Just as we did with the mechanical lever, we
lose something when we use mechanical ad-

;;‘%\:’:_, y ‘;-’.o*.'.f',.‘lf..;:’. :-}-C,‘;g\_t -

Fig. 5§ — To increase power, we give up distance atthe
outputend of the lever.

ﬁn.tagg to multiply the force with the hydraulic
- lever. We lose distance moved, or “travel,” a!
the output end. ‘

Fig. 6 — One-inch travel at input piston causes onfy 1/38°
travel at 8° output piston.

Plg N
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Fig. 7= Thns smell hyduuluc press can exert 10 tons
of force.

THE HYDRAULIC PRESS

The hydraulic press is an application of Pas-
cal's law that shows the force which can be
achieved with the hydraulic lever. The pumping
unit on the right in Fig. 7 is capable of deliver-
ing an inpus pressure to the press of 10,000 Ibs.
per square inch. Since this pressure accumu-
lates in an air reservoir by hand pumping, the
press is sometimes called ‘‘air-hydraulic.’ But
the principle is the same. The air simply ac-
cumulates the force which presses on the small
input piston - with up to 10,000 PSi. From
this piston, the pressure is transmitted by a
hydraulic line to the larger (2.5” dia.) output pis-
ton where it is multiplied as high as 60,000 PSI.

LIQUIDS

4 |IN

MOTION

.. S
o ot e i e £ Webbreis oo S - bava Serveias. e

Fig. 8 — input force at 1' piston is multiplied nine times at
3" wheel cylinder.

HYDRAULIC BRAKES = HYDRAULIC PRESS
Hydraulic brakes work in the same way as the
hydraulic press — multiplication of power by a
hydraulic lever. (Fig. 8.)

Let's say the master cylinder, which is activated
by foot force from the driver, has a piston 1" in
diameter. The output piston at the wheel cylin-
der has a 3" diameter. This gives the system a
nine-times mechanical advantage, which
means a 50-1b. force at the 1" master cylinder
becomes 450 pounds at the 3” wheel cylinder.

Now that we have an idea of how liquids actina
closed, tightly sealed system, we should take a

look at liquids in motion. Here we find quite a
different story.

First, we find that there are certain laws which
apply to liquids m which do not apply to
liquids

For example, the pressure at any leve!l in a
standing liquid is the same at all points in the
same horizontal plane. But with liquids in mo-

tion, this law does not apply. We shall see that
liquids in motion behave very differently.

PRESSURE VARIES WITH SPEED

in Fig. 10, imagine that a liquid is flowing stead-

ily from left to right in the pipe, and that there's
a restriction in the pipe — a hole. sometimes

referred to as an “orifice.’

Because the flow is steady, with just as much

coming out as going in, the speed must be
greater atthe restriction since the area of the pipe

®




Fig.9—The pressdré of a standing liquid is the same at
all points mnmmuui

SR R N TN N E TR

Fig. 10 — Pressures in a flowing liquid change with the
speed.

there is less. (You may know this as the ‘‘venturi
effect,”” which occurs with air, a type of fluid,

B |HvpRAULIC
FRICTION

flowing in the restriction of the carburetor
throat.) When the steady flow passes the re-
striction the pressure will rise again. Stated as a
rule of physics: “Where the speed is high, the
pressure is low; where the speed is low, the
pressure is high." This is known as ""Bernoulli’s
Effect.’

PASCAL'S LAW TAKES OVER

in Fig. 11, notice that if we were to stop the flow
from the outlet entirely, Pascal's Law would
take over, and the pressure gt all points would
be equal to the pressure per square inch at the
greatest point.

- N e a .
FRN L AR .
[tAC N
___!____‘_

Fig. 11 — With system closed at output, all points have
same pressure.

In automotive systems, notably in automatic
transmissions and power steering, you'll find
many applications of both Pascal's Law and
Bernoulii's Effect. Knowledge of these laws will
help you to understand the kinds of pressures
you'll find in closed and open hydraulic circuits.

Friction is another factor which has a much
greater effect in a hydraulic system than in a
mechanical system. For solids, such as a skid
pushed along the floor, the friction doesn't
change much with a change in speed. But with

liquids, friction resistance goes up rapidly with

an increase in flow speed. The amount of fric-

tion is also greatly increased by the (ength of

:210 p}go) through which the liquid has to flow.
g. 12.




Fig. 12— Higher friction causes less flow from longer
2 pipe.

VISCOSITY= LIQUID “THICKNESS"

You know that water flows faster than honey.
The difference is due to a property of liquids
called *‘viscosity.' This property seems to be the
result of internal friction within the liquid itself.

© |[HYDRAULIC
VALVES __

VISCOSITY INDEX

A liquid which flows easily has a lower "'index of

viscosity' than a fluid which flows siowly. En-

gine oils are the most common example. An

S.A.E. 30 (VISCOSITY INDEX) englne oil flows

more easily than S.A.E. 40. '

Viscosity also changes with temperature, and
an oil which might provide a good flow charac-
teristic for lubrication at one temperature might
become too ‘‘thin'' at higher temperatures. For
that reason, VISCOSITY STABILITY is a necess-
ity in hydraulic fluids.

For example, hydraulic fluid in an automatic
transmission is exposed to wide temperature
ranges, and the fluid is usually not changed
seasonally. For that reason its viscosity index
must be comparable with the multiple-viscosity
engine oils.

Multiple-viscosity properties are achieved in an
oil by means of "‘additives” which ‘‘stabilize”
the desirable qualities over a broad range of
operating temperatures.

Valves are inserted in hydraulic lines for two
main reasons: to direct or cut off flow from one
place to another, and to ragulate the amount of
flow through a passage. It will help in under-
standing valve operation if we first decide
whether we are looking at a directional valve or
a reguiator valve.

DIRECTIONAL VALVES

Directional valves, sometimes called ''relay"
valves, permit flow in one direction. They may
be self-operating or manually operated.

CHECK VALVE

A simple check valve is made with a ball and an
orifice (Fig. 13). Flow in one direction unseats
the ball and allows the flow to continue. But any
flow in the reverse direction reseats the ball and
restricts the flow.

- NO FLOW

Fig. 13— Ball check vaive.

Flow through a ball check valve may be con-
trolled by spring-loading the ball (Fig. 14).

®



Fig. 14 — Spring loading the ball in a check vaive sets tho _

pressure at which valve opens.

For example, a spring may be used which will
resist pressures up to a fixed amount — say
100 PSI. This will assure that no fluid passes
through the valve at pressures below the value
of the spring selected.

By making the spring retainer adjustable, the
flow through a valve may be regulated to occur
only at the desired pressure. Such a valve is
called an adj

Fig. 15 — When spring tension is made adjustable, the
bam:hock valve becomes an adjustable relief
va

A typical operation for a relief valve would be a
system with a positive displacement pump such
as power steering. The belt-driven pump works
continuously, supplying a steady flow, even
though the system does not use the entire flow
at all times. A pressure retief valve in the system

®

opens and by-passes the excess pump output
back to the oil reservoir when the desired pres-
sure has been reached.

A poppet valve is similar to a ball check valv'e
but uses a disc, cone, or other form of stopper
to check the flow in the reverse direction.

Fig. 16 — Poppet vaive uses a disc or other “stopper'‘ to
restrict the flow backwards.

Sometimes it is desirable to control liquid flow
by means of a manually adjustable valve. A
good example is the geedie valve used in a hy-
draulic floor jack. The system pumps up the lift-
ing piston and holds the load steady. To release
the load, a is opened, slowly re-.
leasing the fluid back to the reservoir and allow-
ing the jack to retract.

Fig. 17 = A needie vaive is usually adjustable by hand.

i



Fig. 18 — Spool vaives have many uses in sutomotive
hydraulic systems.

SPOOL VALVES

Spool valves are precisely machined, spool-
shaped valves that you'll find in a number of
places in the automatic transmission and in the
powaer steering mechanism.

POSITIONING SPOOL VALVES

Although spool vaives often look very much
alike, they actually perform in a number of dif-
ferent ways. For example, the valve may be
operated manually, that is, pulled and pushed
from one end — the manual valve in the auto-

B MASEA iy

Fig. 19— Spool vaive slides on “'lands,’ passes oil at
“‘grooves.’

matic transmission control body is an example.
The shift quadrant positions determine the
valve position.

Another spool valve might move by oil pressure
pushing it against a spring with the spring
pushing it back again.

A third spool valve might just shuttle back and
forth from oil pressure — first on one side, then
on the other.

Fig. 20 — Oit ports (1) and (2) are blocked by lands, and
‘ rts (3) and (4) are supplied with oll pressure.
oving the vaive againstthe spring ...

Fig.21—...0pens ports ‘1 'md (2), allowing

ow across the valve through
both ports.

®




DIFFERENTIAL SPOOL VALVES
As you know from Pascal's Law, the pressyre in

aclosed system is the same on all interior parts
of the system. That means if the force is acting

upon two movable surfaces, the |arger surface
will have the greatest reaction.

In Fig. 22, when the force generated by oil pres-
sure through ports (3} and (4) exceeds the
spring force, the valve will move in the direction
of the larger land and open ports (1) and (2).

Fiq 22— Dmomntul spool valve operstes from pressure
in direction of larger area.

BALANCED VALVES

Also notice that if there is no restriction beyond
port (1), the pressure will drop until the force is
balanced against the spring load.

In this mode, the spool valve would be acting as

a mm_mgmmr and is called a “balanced
valve

[4

HYDRAULIC
PUMPS

THE AUTOMATIC TRANSMISSION
VALVE 80ODY
The automatic transmission valve body incor-
porates a number of spool valves (Fig. 23),
many operating in the balanced mode to con-
trol oil pressures in various circuits.
— Torque converter control valve maintains
converter operating pressure
— Main pressure regulating valve maintains
the line pressure at specified limits.
— Throttle valve regulates pressure accord-
ing to throttle position.
-1 controls 1-2 upshift
quality.
— Shuttle valve regulates pressure to con-
trol kickdown shift quality.

SN I vy
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Fig. 23 — Automatic tnmmlsslon valvo body uses spool
valves in the “balanced" mode to control
circuits, regulate pressure.

Some hydraulic systems, such as brakes, are
operated simply by applying force to one area,
then the force is carried through hydraulic lines
to the output with very little flow being neces-
sary. This is fine for brakes.

Other systems require a steady flow of hy-
draulic fluid. The fiuid is usually stored in a res-
ervoir or sump and constantly recirculated.
For these systems, a i

pump is required.
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POSITIVE DISPLACEMENT PUMPS

“Positive displacement’ means that the pump
will deliver a definite guantity of flyid for each
revolution of the pumping member. A pulley-
driven power steering pump, for example, de-
livers a definite quantity of fluid. And since
there is more fiuid flow at higher speed, the
amount needed is controlied by a flow-control
valve. And notice that the pump will deliver
against pressure no matter how high the pres-
sure. The pump output depends on the speed of
the pump rather than the pressure in the sys-
tem. This is why a relief valve is always required
with positive displacement pumps to protect
against pressure overloads.

PUMP EFFICIENCY

As pump parts become worn or damaged, fluid
can leak between the pumping chambers and
cause a loss of efficiency.

Efficiency is the actual pump output with re-
spect to displacement. If a pump has a dis-
placement of 100 cubic inches per revoiution
but delivers only 80 cubic inches, its efficiency
is 80%.

- Loss of efficiency doesn't mean pressyre is lost,

however, because pressure will continue to
build up as long as some fluid is being pumped
and isn't leaking off somewhere else in the sys-
tem. But loss of efficiency often does slow
down the application of pressure and the
movement of working mechanisms.

TYPICAL ROTARY PUMPS
Power steering and automatic transmissions
both have positive displacement rotary pumps.

In Fig. 24, the rotor blades or “vanes” follow
along the inside of a cam which is wide at one
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Fig. 24 — Rotor blades sweep oil into narrow chambaers. ..




point, then narrows to a very small area. Oil is
admitted to the low pressure area (wide space)
and is swept by the vanes into the high pressure
area (narrow space) where it discharges into
the high pressure chamber.

In the automatic transmission oil pump, the
rotating cams (Fig. 26) continually pick up oil at
low pressure (wide area) and deliver it at high
pressure (pinch area) by the same ‘‘squeezing"
action. .

Ao

HIGH PRESSURE .~
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Fig. 28 — Automatic transmission oil pump shows same

positive displacement "'squeezing” action.



8 HYDRAULIC
SEALS

As we have seen, hydraulic systems operate
with great power and precision when the Sys-
tem is completely closed and free of air.

Since air is extremely compressible, its pres-

ence in a hydraulic system cannot be permitted.

Fig. 27 —~ Air in a hydraulic systom domoys positive
action — causes spongy feeling.

SEALS — KEEP OIL IN, AIR OUT.

Obviously, a hydraulic system is no better than
its seals. Seals, as well as other rubber parts
such as connecting hoses, can swell or shrink,
harden or soften, depending on their age, on
the composition of the hydraulic fluid and of
the seal material, and on the operating tem-
perature.

HYDRAULIC FLUIDS — TAILORED TO

THE JOB

Although one hydraulic fluid might look about
the same as another, the truth is that hydraylic
fluids are not interchangeable.

Just as with engine oils, hydraulic fluids are
formulated with specific additives to get just
the right characteristics for a particular job —
fubrication, oxidation resistance, rust and cor-
rosion resistance, heat resistance, varnish for-
mation resistance, and other qualities. Also, the

fluid must be compatible with the seals in the
system so that these can function well for an
extended period.

Flg 28 - quy the hydnulnc fluid specmod fora system

For these reasons, only the hydraulic fluid
specified for a particular system, shouid ever
be used when topping up or refilling a hy-
draulic system.

SEALS — POSITIVE OR NOT POSITIVE

An O-ring works just as well one way as it does
the other. It seals both ways and is an example
of a positive seal. Lip-type seals are also posi-

' tive and can be used to seal high pressure, but

only in one direction.

O-rings are usually made of neoprene (a syn-
thetic rubber) and give long service life if the
motion is not too great, in which case friction
would tend to wear the seal flat, eventually
causing it to leak.

Where motion is great, such as on a rotating
shaft or on a fast-moving servo, the oil seal is

usually metal for long service life. In this case,
the seal is designed to leak a small amount for
the purpose of lubrication. With a plentiful sup-
ply of fluid, the small leak goes unnoticed in the
system'’s operation. (Fig. 30.)

T Yy
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Fig. 29 — O-rings and lip-type seals
are positive.. ..

Fig. 30 —. .. metal seal is not positive, since it aliows
some 0il 10 pass seal for lubrication.

HYDRAULIC SYSTEMS —
O |PRECISE, PRACTICAL,
LONG-LIVED

Hydraulic systems and circuits provide some rials have extremely high heat and chemical
of the most precise and useful devices used in resistance.

industry. And, unlike mechanical systems, hy-

draulic systems are usually seif-lubricating. Properly maintained, hydraulic systems are

among the most reliable, trouble-free, and long
Also, modem synthetic hydraulic sealing mate- lasting in industry.
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TEST
QUESTIONS

)

INSTRUCTIONS: The first three questions are muttiple-choice type. Circle the letter in "
- front of the statement which you think is correct. For onmple. " your ehoieo in qmtion R

1. In a closed, sealed hydraulic system, pres-
sure anywhere in the system...
A. Buiids up by compressing the liquid
slightly.
B. Is transmitted undiminished to all parts of
the system.
C. Varies with the area.

2. A hydraulic lever demonstrates a famous law
of physics. Whatls it?
A. Bernoutii's Law.
B. Piston's Law.
C. Pascal's Law.

3. The pressures in a fiuld standing In a bottie are:
A. The same on every square inch below the
surface.
8. The same everywhere beneath the surface
astheairpressure on the surface.
C. Thesameatallpoints atthe same level.

4. The pressure in a flowing liquid rises at the
restriction or “‘orifice" In a tube.

TRUE [ FALSE(Q

§. Arorpetvalveisthe same as a needie valve,
TRUE (] FALSEQ

NAME

7.7 FALSE type. Put @ mark after TRUE [ l it you think the statement s correct. Pute mark
atter FALSE [} if you think the statement is incorrect. 8e sure to write your name inthe

space prcvldcd.Anor completing the quiz, tum it l_ntp Jr Moeting i sader. 00 < ',’“!E‘;i'“ ¥

(

8. Spool vaives block oll flow with their annular

grooves.
TRUE[) FALSE[]

7. A “balanced” spool vaive balances internal

hydraulic force against an external (reaction)
spring.

TRUE [ FALSE [

8. “Ditferential” valves have different diameter

lands, hence react more in the direction of the
larger area land.

TRUE J FALSE(Q

9. A positive displacement fotiry pump will de-

liver fluld no matter how high the pressure
bullds as iong as it continues to turn.

TRUE Q FALSE O

10. A “positive” hydraulic seal is one which al-

lows a emall amount of oil to flow by the seal
for lubrication of the surface.

TRUE(Q FALSE(Q
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‘76 JANUARY “SMOOTH RIDE FACTORS — WHEELS

"T6JULY “ASPEN & VOLARE AIR CONDITIONING —

AN e PR el
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AND TIRES"

Are you gyre it's the wheels and tires?
Wheel balance basics -
Balancing do's and don‘ts

Runout — radial, lateral, loaded

Tire roughness — you can hear it. too
Wheel balancing a finer art

..

‘76 FEBRUARY “SUB-COMPACT MODEL
HIGHLIGHTS"

Chassis

Electrical & ignition systems
Engine & cooling systems
Clutch & transmission
Fuelsystem

Emission controls

‘76 MARCH “LOCK CYLINDER SERVICE AND
REPAIR"

Serviceability of lock cylinders
Howtumbler locks work
Using the code plate
Assembling a lock cylinder
Lock cylinder probliems

‘76 APRIL “ALIGNMENT SIMPLIFIED"

Alignment or realignment?

Five alignment factors

Pre-alignment inspection

Alignment squipment

Camber and caster adjustments
Steering wheel centering and tos setting

'T6 MAY “INSIDE THE ELECTRONIC
LEAN BURN SYSTEM"

Component details
Spark advance from the components
Specifications B

‘76 JUNE “DIAGNOSING ELECTRONIC LEAN BURN
PERFORMANCE"”

Lean Burn system responds to more variables

Sensors anticipate the need for advanced spark

ELB has advantages during starting, too

Point-to-point testing quickly diagnoses ELB system
performance

Failure to start test

Testing for poor performance

Testing for poor fuel economy and high idle speed

Adjusting the throttie position transducer

AIR FLOW AND CONTROLS"

Heating and cooling components

Controls

Air flow operation

Vacuum circuits and electrical control circuits

‘76 AUGUST “CHECKING A/C COOLING OUTPUT"

Cooling performance and humidity
Relative humidity chart

The evaporator and moisture
Checking cooling performance
Checking thermometers and gauges
Compressor changes )

'76 SEPTEMBER “NEW PROPANE ASSISTED IDLE

ADJUSTMENT"

New labels for 1977 cars

Why a new method ?

How propane enrichment works

Propane enrichment procedure

Propane troubleshooting

High-aititude and new engines are different
Step-by-step chart

‘76 OCTOBER “POWER STEERING CHECKS AND ‘

ADJUSTMENTS"

Are you sure it's the steering gear?
Verifying the customer's complaint
Adjusting the sector shaft
Centering the control valve
Control valve reconditioning
Pressure test

Oil seal replacement

Diagnostic charts

‘T6 NOVEMBER . “TWO BARRELS FORSIX

" CYLINDERS"

New features

External adjustments ar
Wet fioat level setting

Additional carburetor information

‘76 DECEMBER “MYDRAULIC FUNDAMENTALS"

Leverage —our “cheapest’ way to get power

Liquids — justas strong as stee!

Pascal's Law and the hydraulic lever .

Liquids in motion

Hydraulic friction

Hydraulic vaives €
Hydraulic pumps

Hydraulic seals

Hydraulic systems - precise. practical. long-lived.
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Let's talk about the New Brakes
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WHAT'S THE PROBLEM
MR. JONES?

ey

sec®ll | |

Fig. 1 — Customers question brake system “'fee!"

THE NEW, SOFTER PEDAL “FEEL"

Almost everyone agrees that brakes on the 1976
models “‘feel’” ditferently than just a few years
ago. No longer do we have a high, hard pedal,
especially when the master cylinder is mated to
a booster.

Some customers complain about this new,
softer feel, and believe there's something dras-
tically wrong. Generally, these customers ‘are
comparing the brake ‘‘feel” they experienced
on one of their earlier models to that of their
new car. Now, we're not saying that things can
never go wrong with brake systems. Like any-
thing else on a mass-produced automobile,
there's always that possibility. Air may be trap-

TABLE OF CONTENTS

ped in the hydraulic system, or.a leak might
develop in the system and run the master cylin-
der dry. The problem is how to distinguish be-
tween a malfunctioning brake system and one
that is operating normally. It's really not dif-
ficult, but you must be prepared.

This training session will supply you and your
service technicians with enough good, solid in-
formation to prove conclusively, to yourself and
to customers, that the “new brake systems' on
1975 and 1976 models are capable of stopping
a car safely in all kinds of weather and in all
kinds of driving situations. And that the softer
brake ‘“'feel” is just part of the new brake sys-
tems.

What have engineers done to the Brakes? ... 1
Let's talk aboutBoosters .................. 3
Proving Booster Performance .............. 5
Tips on reading the Brake Warning Light .... 9
Bleeding the Hydraulic System ............. n

C
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* What have engineers

done to the Brakes?

DIFFERENT BRAKE PEDAL RATIOS

Over the past few years, brake pedal ratios have
inched upward. Not long ago, a three to one
ratio of a power brake was consgidered high.
Then the ratio went up to three and one-half to
one. And, for 1976, the pedal ratio is four to one
on many models.

1

Fig. 2— Brake pedal ratios have been increased

WHAT PEDAL RATIO MEANS

When engineers talk about pedal ratio, they are
referring to the amount of travel of the brake
pedal compared to the travel of the input push
rod. In the case of a four to one ratio, this sim-
ply means that every one inch of input push rod
movement requires a full four inches of brake
pedal movement. Looking at it in another way,
for each one inch of pedal movement, the input
push rod moves only one-quarter of an inch.
You can readily see that a four to one pedal will
produce more pedal travel for the same master
cylinder piston travel than with a three to one
pedal.

LARGER DISC BRAKE CALIPERS
Many of the new 1976 models have new and

31 2.75
CALIPER

Fig. 3— Comparison of caliper and piston sizes

larger disc brake calipers with larger diameter
pistons. As a result, more fluid is needed to
apply the same amount of hydraulic pressure
as on prior models.

MASTER CYLINDERS HAVE CHANGED. TOO
Because of the need for more fluid in order to

LARGER 1976
MASTE'R CYLINDER

W -Gu

%
PISTON
ASSEMBLY

Fig. 4 —Master cylinders have increased piston stroke
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apply the brakes, master cylinder piston stroke
has also been increased. This increased stroke
supplies the extra fluid needed for the larger
diameter caliper pistons.

BOOSTERS ARE BIGGER, MORE POWERFUL
Many of the new 1976 models have bigger,

1976
TANDEM

91/2"

STER

11%"

more powerful boosters as compared to just a
few years ago. Some examples include the
Valiant and Dart models. They now have a
10-1/2" single-diaphragm booster for their
six-cylinder models and a 7-1/2"° dual-
diaphragm booster on all V-8 models. Last year.
the 9" single booster was used.

1976
SINGLE
BOO

-

SMALLER
BOOSTER

10%”

Fig. 5— Larger boosters provide more total assist

All 1976 full-size Plymouth, Dodge, and
Chrysler passenger cars built after January 1,
1976, will have the 9-1/2" tandem boosters as
compared to the 10-1/2" single booster last
year. Naturally, the tandem booster develops a
lot more force and thus more hydraulic pres-
sure for the same pedal effort.

BOOSTER COMPARISONS
To illustrate the differences in pressure that the

single diaphragm and the tandem diaphragm
can develop, here is an example: Let's say that
a force of about forty pounds is applied to the
pedal of an older car, using the single-
diaphragm booster. With this pedal effort,
about eight hundred pounds of hydraulic pres-
sure per square inch is sent to the brakes. Now,
if this same pedal effort of forty pounds is ap-
plied to the tandem booster of a new car, you'll
get eleven hundred pounds per square inch
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Fig. 6—Tandem boosters are more powerful

pressure. So, it is easy to see that with the big-
ger boosters, more fluid is pushed out to the
brakes in comparison to older models with
smaller boosters. Again, this means more pedal
travel . . . another factor in the increased stroke
of the brake pedal and softer ‘‘feel’” of the
brakes on 1976 models.

40 lﬁs.
-

Fig. 8 —Tandem boosters develop greater pressures
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kgﬁg Let’'s talk about Boosters

BOOSTER RUNOUT

When all of the power assist from the booster
has been used, this is called booster runout . . .
also called the maximum assist point. When
this condition occurs, the pedal becomes very
firm and if the car isn't moving, many drivers
think the pedal goes right down to the floor.
That's just not true, as you will soon see.

HOW MUCH PEDAL EFFORT?

On today's new modaels, it only takes about
forty pounds of pedal effort to reach booster
runout. In most cases, the newer models can be
brought to a screeching halt way before the
booster has reached runout. Yet, customers
often attempt to use brake “feel"’ when a car is
stopped to judge how well the brakes work.
This is not a good test. You might as well try to
compare apples and oranges.



BOOSTER
RUNOUT

Fig. 9—Booster runout reached with little effort

MORE BRAKING AVAILABLE

When the booster has reached the condition
called booster runout, it does not mean that
there is no additional braking available. Far
from it. All the driver has to do is push harder
on the pedal. That is, by applying greater effort
than prior to booster runout.

BEYOND
BOOSTER RUNOUT

PUSH
HARDER
ON PEDAL

Fig. 10— There's more braking after booster runout

To prove that more braking is available to the
customer, follow this simple demonstration:

PROVING PEDAL RESERVE

If possible, have the customer get in the driver's
seat so that he can experience the 'proof of

PRIMARY TUBE NUT
LOOSENED
SLIGHTLY

Fig. 11 — Controlied leakage demonstrates pedal reserve

reserve” in his car's braking system. Here's
what to do: With the engine running, have the
customer apply and hold moderate to heavy ef-
fort on the pedal. Then carefully crack the
primary system tube nut at the master cylinder
(brake line feeding the front disc brakes).

NOTE: Shop cloths are needed to absorb es-
caping fluid.

As the customer maintains pedal effort, hy-
draulic fluid will escape until the primary piston
bottoms in the master cylinder. Have him hold
the pedal down all the way and keep it there
until you signal him to release it. During the
controlled fluid leakage. the customer will find
that the pedal will travel anywhere from one

Fig. 12— Tighten tube nut after "proof of pedal reserve
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and one-half inches to as much as two inches
beyond the point he believes it to be floorboard-
ing!

WARNING LIGHT COMES ON

During this demonstration, the warning light
will come on and stay on since hydraulic pres-
sure has been lost in half of the system. Tighten
the tube nut snugly, then signal the customer to

release the pedal. Replace hydraulic fluid lost
in the primary reservoir and reinstall the cover.
To turn the warning light off, have the customer
reapply pedal effort. As you well know. equal
hydraulic pressures within the dual brake sys-
tem will turn the warning light off as the switch
piston in the control valve assembly automati-
cally resets.
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Fig. 1

3—Boosters are the s0lid. straight-through design

Proving Booster Performance ...
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LET'S LOOK AT BOOSTER DESIGN

All boosters used in Chrysler Corporation pas-
senger cars and light trucks are the in-line de-
sign. When you push on the pedal, there is only
about one-tenth of an inch of booster travel
needed to operate the booster valves. From
that point on the booster is solid straight
through.

As you can see, there is no way that you can
lose travel in one of our boosters and cause a

low pedal . .. even if the booster happens to be

defective. In other words, a booster cannot

cause a spongy pedal even if it happens to go

bad.

IMPORTANCE OF GOOD VACUUM SUPPLY

If you run into a customer complaint of poor
brakes such as ‘‘pedal goes to floor," it may be
caused by a booster not getting enough vac-
uum. The customer believes the pedal is down
to the floor because pedal ‘feel’' becomes very
firm. With low vacuum, the driver may be reach-
ing booster runout as he makes repeated brake
applications in heavy traffic situations.

NEED FORENGINES TO BE IN SHARP TUNE

Just as an example, let's say that a properly
tuned engine can produce sixteen inches of
vacuum at moderate driving speeds. Now, be-
cause of poor engine tune, let's assume that
only half of the vacuum is available for power
assist. in effect, this means that only half of the
power booster is available. So, you can readily

HALF THE VACUUM

-

Fig. 14~ Half the vacuum available - half the booster assist

see that engines must be kept maintained in
sharp tune. One thing to keep in mind is the
fact that some of the changes made to meet
strict emission control standards have caused
today's engines to develop a lower level of vac-
uum in comparison to some older models.

CHECK THE VACUUM SUPPLY
Poor vacuum at the booster may aiso be

~ caused by a pinched or kinked vacuum supply

hose. Be sure it is routed properly with no
sharp bends. To check the vacuum levei at the
booster, take a vacuum reading by attaching a
gauge to the speed contro! fitting which is part
of the booster check valve.

" SPEED Y
CONTROL >

VACUUN LEVEL

There are some misconceptions about the level
of vacuum at the booster and its effect on boos-
ter performance. Frankly, the level of vacuum
has absolutely no effect on booster perfor-
mance BEFORE the booster runout point. High
or low vacuum just raises or lowers the booster
runout point. In other words, twice the vacuum
... twice the runout.

MILEAGE AND SOFT PEDAL

Some reported cases of an extremely soft brake
pedal ‘“‘feel” have been directly attributed to
rear brake linings not fully ‘‘bedded” to the
drums because of very low car mileage. In such
instances, the brakes will get better (pedal
“feel” improved) as mileage increases. One
other thought: Some customers change the
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10" VACUUM

400 PS

20" VACUUM

800 PSI

Fig. 16— Twice the vacuum . . . twice the runout

car's direction from backing up to a forward
motion by shifting from reverse to drive range
WITHOUT stepping on the brake pedal or if they
do apply the brakes, it is only a gentle tap and
not firm enough to permit the automatic rear
brake adjusters to function.

If you feel that excessive clearance between the
linings and the drum is partially responsible for
a low. soft pedal, then it is suggested that you
take the car out on a lightly travellied road and
while moving in reverse, apply the foot brakes
firmly. Repeat this action at least six to eight
times in order to assure yourself that the linings
are properly adjusted.

REPLACE THE BOOSTER?
One big point we'd like to make right now is

- ~\{';(‘ BN =
o NI FENBLY

Fig. 17— Bedded area of linings increases with mileage




'-vou AN i

SRR 3
A LOW PEDAI. Ev Ao
PRETIC = TR ey

BOOSTER EXGHANGEI

.
P

Fig. 18— An important point to remember

that replacing the booster is not the answer for
correcting a low pedal condition.

There's just no way that you can fix a low pedal
by a booster exchange! Keep that thought in
mind as you go through your checking of brake
system components.

BOOSTER OUTPUT PUSH ROD

The booster output push rod has a small
acorn-shaped tip that fits into a recess in the
primary piston of the master cylinder. This
small tip should never be adjusted to decrease
orincrease the overall length of the push rod.

This overall dimension of the push rod is cali-

brated and set at the factory with special preci-

OUTPUT
PUSH ROD
IS FACTORY
SET

Fig. 19 —Never attempt adjustment of output push rod

sion equipment. There is no way the output
push rod length cen have a significant effect on
pedal travel.

CHECKING BOOSTER OPERATION

There are three quick checks you can make on
the car to determine if the booster is operating
normally: a booster function check . . . a check
for an unapplied vacuum leak . . . and an ap-
plied vacuum leak check. None of these checks
requires a gauge or any special tool.

BOOSTER FUNCTION CHECK

To make this test (engine off), step on the brake
pedal at least four or five times to exhaust all
the vacuum reserve in the booster. Now, with
moderate effort applied to the brake pedal. start
the engine. As the vacuum level rises, the pedal
will seem to pull down from under your foot if
the booster is operating properly. If it does not,
repeat the test to make sure of your diagnosis.

MAKING AN UNAPPLIED LEAKAGE TEST

If the booster function checks out okay, let the
engine run for a short time, then turn it off.
Without touching the brake pedal, wait at least
two or more minutes before making one brake
application. Apply moderate effort on the brake
pedal. You should feel power assist. If you get
no assist, the booster has an unapplied vacuum
leak and should be replaced.

NOTE: Any vacuum leakage in the booster will
exhaust the vacuum reserve inside the booster
shell within two minutes, thus preventing any
booster assist.

MAKING AN APPLIED LEAKAGE TEST

If you found the booster normal in the previous
tests, then run the engine at a slow curb idle
speed. With the windows rolled up and the car
doors closed, step on the brake pedal. if the
engine starts to run rough or you hear a /oud. -
continuous hissing sound this indicates the
booster has an applied vacuum leak condition
and must be replaced.

By the vo}ay. don't mistake normal booster
“breathing™” when the pedal is moved for a vac-
uum leak.
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Being able to ‘'read’ the brake warning light is
one of the best diagnostic tools available. Let's
review how it can be used in brake system
diagnosis.

TESTING WARNING LIGHT CIRCUIT

To begin with, turn the ignition switch to the
Run position. Then, apply the parking brake.
The warning light should come on. if it does,
then you know that the bulb, the wiring circuit,
and the fuses are all okay. If it does not, repair is
necessary. Release the parking brake and start
the engine.

CHECKING FOR TRAPPED AIR

Apply the brakes slowly, then gradually begin to
increase the pedal effort. If the warning light
flashes on before you've reached heavy effort
on the pedal, then you know that there's a /arge
amount of trapped air in the brake hydraulic
system. On the other hand, if it takes very heavy
pedal effort to turn the warning light on, then
this indicates that only a small amount of trap-
ped air is present in the brake system. in either

NOTE: Boosters have a filter inside the synthet-
ic rubber boot. When the input push rod clqses
the vacuum valve and opens the rear section of
the booster to atmosphere, the air rushing
through the filter into the booster causes a
slight “breathing* sound and is normal.

BOOSTER CHECK VALVE

There is no check valve problem that could af-
fect booster operation when the engine is run-
ning. Changing a check valve is just a waste of
time unless it has received physical damage!

Fig. 21 = Checking for trapped aur in hydraulic system

case, when pedal effort is released. the warning
light will go off, even though all 1976 brake
warning light switches are the *‘latching” type.
Remember, all disc brake cars as far back as
1972 have a “latching’ type of brake warning
light switch except the Valiant and Dart models.
The non-latching-type will go out as soon as
you take your foot off the brake pedal.

o
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Fig. 22— Typical "latching’" type brake warning switch

WARNING LIGHT DOESN'T STAY ON

If you have air trapped in either side of the
brake system, a latching type warning switch
will turn the light on when you apply the brakes
and the light will go off when you take your foot
off the brake pedal. But, if you have a defective
master cylinder or hydraulic leakage in the sys-
tem, then the latching type warning switch will
come on and stay on.

If you can't get the warning light to come on
and stay on (cars with a “latching’ type warn-
ing switch), you do not have a defective master
cylinder.

10

YOU DO NOT HAVE A
FIVE: MASTER- YLINDER

T T COM,
ON ANRSTAY nnAFTmf‘
RELEASING PEDAL EFFORT!
(WITH LATCHING TYPE WARNING swncu)

Fig. 23— Keep this in mind during your diagnosis
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- START AT THE MASTER CYLINDER
If one of the reservoirs in the master cylinder is
found to be dry because of a leak somewhere in
the hydraulic system, then you know the system
has “gulped’ a large amount of air. In such a
case, it is far easier and quicker to bleed the air
out of the master cylinder before attempting to
bleed it out at the wheels. For another thing, it
saves on hydraulic fluid, This method is also
recommended whenever a new or overhauled
master cylinder (dry) is installed.

USING THE SPECIAL BLEEDING TUBES

You'll need two special bleeding tubes that
have a residual check valve attached to the
ends of the tubes. These residual check valves
are simply small synthetic rubber caps having a
small slit that remains closed until fluid pres-
sure forces it open. When pressure is released,
the slit closes.

Fig. 24 — Installing special bleeder tube:

TWO RESIDUAL CHECK VALVES NEEDED

If your special bleeder tubes are equipped with
only one check valve, then it is suggested that
you order one more. Request Part No. SP 5195
for the separate residual check valve.

RESIDUAL CHECK VALVES
‘I

SYNTHETIC RUBBER

SPECIAL BLEEDER TUBES -

Fig. 25— Two residual check valvesinaeded

NOTE:

The bleeder tubes, C 4029, are shipped with
only one check valve although two are needed
when bleeding the master cylinder on all 1974,
1975 and 1976 passenger cars and light trucks.

The following information will explain why.

Beginning with the introduction of the 1974
passenger car and right up to the present 1976
mode! year, residual check valves in the master
cylinder primary and secondary outlet ports
were discontinued on all models equipped with
drum brakes front and rear. On models with
front disc/rear drum brakes, the check valve in
the rear half of the system (secondary) was also
discontinued.

HERE'S THE REASON

Engineers were able to do away with residual
check valves by adding cup expanders to the
inside of the wheel cylinder piston cups. These
expanders apply a slight pressure against the
seal lips holding them tight to the wheel cylin-
der bore. Thus, when the brakes are released
and the wheel cylinder pistons retract, the pos-

D
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Test
‘ ~Questions »

after FALSE

1. if a customer complains because he feeis his

brake pedal is ‘‘going to the floor” and there
is no brake warning light, the first thing to look
foris:

(A) Abad master cylinder.

(B) Alow booster vacuum supply.

{C) Aleaking brake line fitting.

. it takes more hydraulic fluid to apply the same

brake pressure in 1976 passenger cars than

earlier models because of:

(A) The larger size of the combination valve
assembly.

(B) The larger booster.

(C) The larger diameter caliper pistons.

When the driver pushes on the brake pedal,
there is some booster travel needed to oper-
ate the booster valves BEFORE the booster
begins to move the master cylinder. Would you
say that this booster travel amounts to about:
(A) One-halfofaninch?

(B) One-tenth of aninch?

(C) Oneinch?

NAME

INSTRUCTIONS: The first three questions are multiple-choice type. Circie tre letter in
front of the statement which vou think is correct. For example. if your chotce in question
! number 1 is C, put a circle around it like this:
¢ FALSE type. Put a mark after TRUE
if you think the statement is incorrect. Be sure to write your name in the -
space provided. After completing your quiz, turn it in to your Meeting Leader.

. Questions 4 through 10 are TRUE or -
if you think the statement is correct. Put a mark

. Although tandem boosters have smaller outer

diameters than the single-diaphragm type,
they develop a lot more force and thus more
hydraulic pressure for the same pedal effort.

TRUE DIFALSE [

. If you have a spongy brake pedal on a power

brake car, the first thing to look for is an un-
applied vacuum leak.

TRUE JJFALSE O

. When the booster has reached booster run-

out, there is no more braking available.
TRUE QFALSE O

. Because of our booster design, there are at

least two ways it can cause a low pedal.
TRUE JFALSE O

. If It takes very heavy pedal effort to turn the

brake warning light on (car has a “latching”
type warning switch), and the light goes out
when you release the brake pedal, then you
know the master cylinder is bad.

TRUE [JFALSE O

it the master cylinder is “dry”, it is far better
to get all the air out of the system by doing all
the bleeding atthe brakes.

TRUE OFALSE O

During the bleeding operation, remember
that trapped air in the brake lines far upstream
from the bleeder screw Is more sasily ex-
pelled by a siow fiuld discharge.

TRUE [J FALSE [0

Lithoin US.A,
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SOLVING BRAKE PROBLEMS
= PROPER DIAGNOSIS...

At one time or another, we've all had the un-
comfortable experience of trying to stop a car
with brakes that weren't up to par. So we know
how important it is to properly diagnose and
correct even seemingly minor brake problems
for our customers' safety and peace of mind.

Proper diagnosis of brake problems depends
on more than just having a good working knowl-
edge of how each brake system component
operates. It also hinges on the ability to relate
symptoms of poor brake performance with
faulty component operation.

Properly interpreting a customer’s complaint is
important, too — but this can be tough at times.

Let's say a customer drives in with a “‘spongy
brake” complaint. You might find that the ex-
cessive brake pedal travel or sponginess is
caused by air trapped in the hydraulic lines or

by another problem in the brake system. But
maybe the customer is simply unfamiliar with
the softer brake pedal ‘‘feel”’ on most recent
Chrysler Corporation passenger cars, com-
pared to the harder pedal feel on models of
previous years.

To help you interpret any future brake pedal
“feel’ complaints, this MTSC session will cover
brake system improvements which resulted in a
softer pedal feel as well as provide information
on how to diagnose an actual spongy brake
condition. This session will also help you to
identify and eliminate the causes of brake
roughness and vibration, brake drag, front
brake pull and rear brake lockup.

In addition, this session will provide informa-
tion on how to deal with chirps, thunks, rattles,
squeaks and other noises originating from
somewhere in the brake system.

CONTENTS - PAGE

SOFTER PEDAL FEEL VS. “SPONGY"” BRAKES ... 1
ROUGHNESSANDV'BRAT'ON esssessscers st 6
BRAKEDRAG Seseeresrcssreressees et s s nes 9
FRONTBRAKEPULL uo-ot-on---ooonooo--c-qcnan10
REARBRAKELOCKUP .oonouoooolooocooco.o---c11
No'sEs oooolonuclc-o--o-o.laonucoc.oc-'o--co--11
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To give you some idea why customers can mis-
take a well-operating brake system for spongy
brakes. we’ll first discuss the reasons behind
the softer brake pedal feel on most recent
Chrysler Corporation passenger cars.

4 to 1 PEDAL RATIO = SOFTER PEDAL FEEL
Recent brake pedal linkage improvements have
increased the pedal ratio to 4 to 1. allowing the
driver to generate more hydraulic pressure with
the same pedal effort.

A 4-to-1 ratio means that the brake pedal moves
four inches to push the master cylinder piston
forward by one inch.

e me

Fig. 1 — Most pedals now have a 4 to 1 ratio.

On earlier models, pedal ratios were 3 and 3'2
to 1. The brake pedal moved only three or
three-and-a-half inches for every inch of master
cylinder piston travel.

So the larger 4-to-1 ratio increases the distance
the brake pedal must travel to produce the
same amount of master cylinder piston move-
ment. This longer pedal travel produces a softer
feel which some customers mistake for a
spongy brake condition.

“SPONGY” BRAKES

SOFTER PEDAL FEEL

Fig. 2 — Pedal ratios previously were 3 and 3'2to 1.

BOTTOMING-OUT FEEL
Besides mistaking the new longer pedal travel

for a spongy brake, some customers aiso con-

fuse the hard pedal feel which occurs at boost-
er runout with the bottoming-out of the brake
pedal due to a defective brake condition.

Let's say a power brake booster reaches its
runout point or its maximum assist at an hy-
draulic pressure of about 900 pounds per

Fig. 3 — Pedal effortis easy up 10 booster runout.

®
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Fig. 4 — Pedal effort is hard after booster runout.

square inch. Beyond this booster runout point,

 brake pedal operation feels so hard that the

driver may think it has bottomed out.

(Note: Booster runout occurs at pressures
normally above wheel skid and would only be
detected with the car not in motion.)

Actually. the pedal is above the floor. The driver
can move the pedal further and produce more

- hydraulic braking force, but it's all manual ac-

tion from then on. No more power assist is

- available after booster runout.

_ “SPONGY" BRAKES - o
So far. we've seen how the current pedal link-
age system contributes towards a softer pedal
feel and why a hard pedal feel is produced by
normal booster runout. Now we'll take a look at
the causes of a real 'spongy’’ brake condition:
air trapped in the hydraulic system and incom-
plete bedding of brake shoes.

But first, let’s find out exactly what we mean by

the word, “'spongy.” Spongy means that the
pedal can be depressed for a longer than nor-
mal distance with a gradual increase in resis-
tance as the pedal moves downward.

A true spongy pedal feel is different from the
feel experienced during an hydraulic leak. If a
leak occurs either in the master cylinder (due to

‘brake fluid seeping past a piston seal) or

somewhere in the brake lines, the pedal moves
closer to the floor as in a spongy brake condi-

®

tion. With a leak. nowever, the pedal continues
to move without the driver increasing the pedal
force. This leak symptom is often called a “fall
away pedal. Some customers may incorrectly

~refer to a fall-away pedal as a spongy pedai.

TRAPPED AIR

If one of the master cylinder reservoirs is ary
due to a leak somewhere in the hydraulic sys-
tem, you know that air has entered the system.

You can check for trapped air from the drivers
seat with the pedal test. But first check the fluid
level in both master cylinder reservoirs. The
fiuid should come to within about Va inch of the
top of the reservoirs. (It's normal for the fluid
level in the primary reservoir to be a bit lower

-due to disc brake pad wear.) Then check out the

warning light by turning the ignition key to the

Fig. 5— Trapped air compression causes spongy pedal
teel.

4
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start position. Let the key return to the run posi-
tion. With the engine running. slowly apply the
brakes. gradually increasing the pedal effort to
avery high force.

If the brake warning light comes on after you've
applied light pedal effort, that's a sure indica-
tion theres lots of air in the system. Chances
are the pedal will move closer to the floor than
normal due to the compression of the air trap-
ped in the system. The air compression creates
the spongy feel. On the other hand. if you must
exert heavy pressure on the pedal before the
warning light comes on or the light does not
come on at all, only a small amount of air is
trapped in the system.

in a tré'gped air_condition._the brake warning
light will go off as soon as the brake pedal is
released.

MASTER CYLINDER AT FAULT?

However. if the warning light does not go off
even after you release pedal effort, either the
master cylinder is bad or the hydraulic system
has a serious leak.

it's a good idea to conduct the pedal test at
least twice before deciding to replace the mas-
ter cylinder. Again. follow the same procedure
as the test for trapped air.

If there's no sign of leaks, and the brake warn-
ing light stays on after you lift your foot off the
pedal. the master cylinder is probably bad.

The master cylinder becomes faulty when brake
fluid can seep by a worn or cut seal as the
piston moves forward during brake application.
This fluid seepage around a piston seal pre-
vents the full amount of hydraulic fluid from
reaching either the front or rear brakes and
creates a pressure imbalance in the system.
triggering the warning light. But, unlike trapped
air, the pressure imbalance causes the warning
light to stay on after the brake pedal is released.

In addition, both a faulty master cylinder or a
serious leak may allow the pedal to slowly fall
away toward the floor with light pedal force. A
system with trapped air will not have pedal fall-
away. In a trapped air condition, pedal position
is maintained at a constant pedal force.

BLEEDING THE SYSTEM

To remove trapped air. thoroughiv oieec the
system according to methoas given in your se’-
vice manual.

Fig. 6 — Reservoirs should be full before bleeding.

If you find one of the master cylinder reservoirs
dry or if you're installing a new or-rebuilt master
cylinder, begin bleeding at the master cylinder
using Bleeder Tubes C-4029. Otherwise. begin
bleeding at the right rear wheel.

Fig. 7 — Open bleeder screw at least one full turn.

Also, if you pressure-bleed the system (using
Pressure Bleeder C-3496B). first install clip
C-4121 on the stem of the hold-off valve. The
clip keeps the hold-off valve open during bleed-
ing operations, allowing fluid to reach the front
brakes. Dont forget to remove the clip when
you're through bleeding the brakes.
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Fig. 9 — Good bleeding equipment is important.

INCOMPLETE BEDDING
In some instances. the incomplete bedding of

Fig. 10 — Beaded area enlarges as mileage increases

®

rear brake shoes on low-mileage cars can aisc
produce a spongy pedal feel. The cure for this
condition i1s for the customer to keep driving nis
car. Usually. the shoes are completely pedaec
after 1.500 to 2.000 miles. depending now otten
the brakes are used.

We might as well mention here that incomplete
shoe-to-drum contact can also be caused by
the automatic adjuster on the rear pbrakes not
being allowed to work properly. Tnis lack of
adjustment. which may lead to a soongy pedal
feel, occurs when drivers back up and consis-
tently shift from reverse to drive without firmly
stepping on the brake pedal.

It's easy to remedy this problem. Find a lightly
traveled stretch of road and drive the car in
reverse. firmly applying the service brake while
still in motion. Do this six to eight times to
eliminate the low pedal condition.

_OTHERPEDAL PROBLEMS |

Bes»des an overly soft or spongy pedal. we ll
cover some other pedal-related problems you
may run into: varying pedal travel. incomplete
pedal return. and a loose. pulsating or overly-
hard pedal.

VARYING PEDAL TRAVEL

Loose front wheel bearings can cause the pedal
travel to vary in length each time the driver
applies the brakes. (This condition does not
block the pedal from completely returning to
the release position.) To eliminate this condi-
tion, adjust the front wheel bearings according
to the method given in your service manual.

INCOMPLETE PEDAL RETURN

A missing spacer in the brake booster linkage
or a misadjusted stop light switch may prevent
the pedal from fully returning to the release
position after brake applications.

(Note: Full-size passenger cars, Chrysler, Gran
Fury and Royal Monaco models, do not have a
separate booster linkage.)

The incompletely returned pedal may cause a
brake drag condition by keeping the master
cylinder pistons from retracting all the ‘way.
trapping hydraulic pressure in ail four wheel

cyhnaers. Check the Brake Drag section in this

Reterence Book for further details.

(
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Fig. 11 — Misadjusted stop light switch may prevent
pedal return.

2 BUSHINGS
NO SPACER
\

2 BUSHINGS
WITH SPACER

Fig. 12 — Pedals on most cars have bushings and a
spacer.

P
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Fig. 13 — Full-size car pedals do not have a spacer.

LOOSE OR SLOPPY PEDAL

Missing plastic bushings In the ucoer Dot o
the pedal may result in a 1cose D¢ ca Tne ao-
sence of one or poth busnings may aitow ne
pedal to rattie around from sige-to-s:ce n e
support bracket.

Missing bushings in the peca! hinkage mav
cause a sloppy pedal. Sloppiness snows upD as a
free up-and-down movement of tne peoal.

SPACER

o eﬁ

BUSHING

Fig. 14 — Missing spacer or bushings cause pedal
probiems.

PULSATING PEDAL

If the brake pedal pulsates or has rapid up-
and-down movements during light brake appli-
cations, one or both of the rear drums may be
out-of-round. In this condition. the pulsation
varies with the vehicle speed. Surging may be
present during braking.

Usually the puisation does not show up during
hard braking due to heavy pressure from the
brake shoes which temporarily rounds out the
drum or drums.

The remedy for this form of brake roughness is
given in the section on Brake Roughness. Rear
Brakes, later on in this Reference Book.

OVERLY-HARD PEDAL

If the driver must exert a much higher than
normal effort on the brake pedal to stop or siow
the vehicle, the linings may be contaminated or
a piston may have seized in one or both of the
front calipers.

Gross lining contamination from leaking brake
fluid or lubricant may cause a lack of friction

®




between the brake lining and rotor or drum,
allowing the brakes to ship. (Note: A lesser de-
gree of contamination may be responsible for a
brake grab’ condition.)

The need for heavy pedal effort may aiso result
from a seized piston in one or both of the front
disc brake calipers. In this instance., corrosion
in the caliper cylinder bore either prevents the
piston from moving outward or eise locks the
piston in the outward position.

ROUGHNESS
AND
VIBRATION

LT N SRR T2

BRAKES NOT APPLIED

If there's roughness or vibration when the
brakes are not applied, first inspect front sus-
pension alignment and tire balance. Should
these check out okay, inspect front and rear
tires and wheels for both excess radial and lat-
eral runout using Whee! and Tire Runout
Gauge C-3339.

Start out by measuring radial runout since ra-
dial rather than iateral runout is more likely to
cause a roughness or shake problem. Radial
runout of more than .100 inch aimost certainly
will produce roughness. Radial runout in ex-

Fig. 15— Measure runout with dial indicator C-3339.

®

in the case where a piston 1S lockec 1n the
inward position. the other wneel brakes take on
more of the stopptng load. fcrecing the aniver to
exert more than the usuai pedai pressure. If one
piston is seized. a brake puli condition may also
exist. If both are seized, premature rear brake
iockup could resuit.

If a piston is seized in the outward position. the
result may be premature lining wear and a
heat-spotted rotor.

cess of .060 inch may sometimes result in un-
wanted vibration.

Lateral runout of more than .080 inch could
cause some roughness.

TR TR S . sl e

"BRAKES APPLIED
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It the roughness or vibration shows up only
when the brakes are applied, you can conduct
the parking brake test or the service brake test
to determine whether the roughness is caused
by the front or rear brakes.

PARKING BRAKE TEST

Fig. 16 — Go easy on pedal during parking brake test.
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At low speed. hold out the parking brake release
and gently apply the parking brake. Be careful
not to apply too much pressure on the pedal. As
the car slows. you might feel a slight surging
motion. This surging feel is normal and should
not be mistaken for brake roughness.

If there's no sign of abnormal roughness when
you apply the parking brake, you know the prob-
lem is in the front brakes. However. if you do feel
excessive roughness or vibration when you
apply the parking brake, the rear brakes are the
source of the trouble.

SERVICE BRAKE TEST

While driving at slow speed. apply the service
brake pedal. If the steering wheel oscillates, the
roughness is in the front brakes. If the steering
wheel does not oscillate, the roughness is in the
rear brakes.

_r_-'_n_o'NI BRAKES AT FAULT

-~

Front brake roughness may be caused by seized

:
!
1
!
|
|
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caliper pistons. varying rotor thickness or ex-
cess lateral runout.

SEIZED PISTONS

Check for seized pistons in both front cahipers.
Pistons seized in the out position can proguce
hard spots on the rotor which may show up as
discolorations. These hara spots. due to over-
heating, can cause irregular friction between the
rotor and brake linings. This irregular friction
produces brake roughness. Seized pistons may
also produce premature lining wear angd brake
dragging.

(Note: Even though seized pistons may cause
rotor scoring, this condition alone cannot pro-
duce brake roughness.)

A seized piston may also cause front brake pull
which is explained in another section of this
Reference Book.

SEIZED PISTON CHECK
To properly check for a seized piston, first re-
move the master cylinder cover to reduce fluid

Fig. 17 — Here s the proper way to check for seized piston.
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pressure during the test. With the wheel off, in-
sert a heavy screwdriver through the slot in the
top of the caliper and Into the space between
two cooling vanes. Then push the screwdriver
handle toward the outboard side of the caliper,
forcing the rotor and inboard pad against the
caliper piston.

A seized piston will prevent any movement of the
screwdriver.

(Note: Do not check for a seized piston by
applying the screwdriver directly on the caliper
piston. Direct contact with a screwdriver could
damage the plastic pistons now used in many
Chrysler Corporation passenger cars.)

STEEL

PLASTIC

Fig. 18 — Calipers use both plastic and steet pistons.

ROTOR RUNOUT

AND THICKNESS VARIATIONS

Before measuring rotor runout with dial indi-
cator C-3339, first temporarily adjust the wheel
bearings to zero end play. When mounting the
dial indicator on the steering arm, make sure the
indicator plunger contacts the rotor face one
inch from the edge.

Runout should not exceed .004 inch. If runout
does exceed this amount, recondition the rotor,
being careful to remove as little of the rotor
surface as possible from both sides of the disc.
Minimum rotor thickness must not be less than
.94 inch. Replace the rotor if necessary.

To measure the thickness variation, use a mi-
crometer, placing it at 12 equally distant spots

APPROXIMATELY
ONE INCH FROM
‘E0GE OF DISC

Fig. 19 — Measure rotor runout with diai iIndicator
C-3339.

along the rotor one inch from the edge of the
disc. It the thickness varies by more than .0005
inch, the rotor should be reconditioned or re-
placed.

Fig. 20— Measure thickness at 12 equally distant points.
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REAR BRAKES AT FAULT
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If the parking brake test or the service brake
test shows that the rear brakes are the source
of roughness. check the rear brake drums for
hard spot irregularities or excessive runout or
out-of-roundness.

HARD SPOTS
Besides brake roughness. hard spots may aliso

T N LTI Y
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cause a rear brake chattering noise due to ir-
regular friction.

Since hard spots are produced by a continual
overheating of the drum, the cause is usually a
rear brake drag conaition. This drag condition
forces the shoes to be in constant tight contact
with the drum.

SPOTTED
DRUM

Fig. 21 — Excess heat produces hard spots.

It one or both drums are spotted, inspect the
brake linings for premature wear. Premature lin-
ing wear nearly always indicates an overly tight
parking brake cable due to either a misadjusted
parking brake or a cable seized by corrosion.

However, if the parking brake adjustment and
cable check out okay, the driver may be con-
tinually riding the service brake with his foot.

The drum or drums with hard spots must be
replaced. Hard spots cannot be effectively
turned out. In addition, replace the brake lin-
ings from the affected drum or drums. Linings
which have caused hard spots on an original

BRAKE
I DRAG

drum will cause hard spots on a new grum

EXCESS RUNOUT

Excess runout or out-of-roundness usually
produces a form of brake roughness inciuging
pedal puisation and surging duning light prake
applications.

Measure drum runout on a brake drum lathe.
Runout should not exceed .006 inch out-of-
round: aiso there should not be a variation in
drum diameter of more than .002 inch.

if the drum exceeds either of these dimensions.
carefully recondition it. Never remove more
than .005 inch of drum surface at any one time.

You might find that drum runout does not ex-
ceed specifications. In this case. rotate the
drum a distance of two axle flange studs away
from the original position before reinstalling it
to reduce the pulsation and surging.

ROTATE BY TWO STUDS

Fig. 22 — Drum rotation reduces effects of out-of-
roundness.

drag in all four wheels is the result of trapped
hydraulic pressure. This condition may be

®

Although rear brake drag is usually caused by
J an overly tight parking brake cable. a brake
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caused by incomplete return of the service
brake pedal or contaminated brake fluid.

INCOMPLETE PEDAL RETURN

As we mentioned earlier in this Reference
Book. an incompletely returned pedal may
prevent the master cylinder pistons from
completely retracting and thereby may trap
hydraulic pressure in all four wheel cylinders.
The causes of incomplete pedal return are
a misadjusted stop light switch or a mis-
assembled pedal linkage.

A stop light switch and bracket assembly which
is adjusted too close to the pedal linkage or
brake push rod prevents full pedal return.
Loosen the switch and bracket assembly in the
pedal support bracket. Push the brake pedal
down and allow it to freely return to the posi-
tion. After placing the proper spacer on the
linkage or push rod, push the switch and
bracket assembly toward the linkage or rod
until the plunger is depressed. Then tighten the
switch bracket screw to 75 inch-pounds torque.

FRONT
BRAKE
PULL

ERTRES

BRAKES NOT APPLIED

If the car pulls or drifts to either side when the
brakes are not applied, chances are the cause
is poor suspension alignment, steering linkage
problems or radial tire pull.

BRAKES APPLIED
Should the car pull to either side as you apply
the brakes. the cause may be a seized piston or
contaminated brake linings. As previously men-

tioned. these two conditions may also cause an
overly hard brake pedal.

DRIFT AND PULL

A seized piston in one of the calipers may result
in a drift toward the side of the affected wheel
brake when the brakes are not applied.

A missing spacer in the pedal booster iinkage
will create friction between the linkage anc tne
peda! support bracket. This friction may pre-
vent the pedal from completely returning (0 the
release position after brake application anc can
cause brake drag.

CONTAMINATED BRAKE FLUID

Brake fluid which i1s contaminated by oil or any
other petroleum product causes rubber parts.
such as seals. in the hydraulic system to swell.
trapping hydraulic pressure.

You can easily check for fluid contamination by
inspecting the master cylinder cover gasket. If
the gasket is swollen or grossly out of shape.
the brake fluid is contaminated.

Since fluid contamination can affect all the
rubber parts in the brake system. ali compo-
nents of the brake system should be replaced
or rebuilt. These components include the mas-
ter cylinder, calipers, wheel cylinders. hoses
and valves.

But when the driver applies the brakes. the car
most likely will pull toward the side opposite the
caliper with the seized piston.

In the case of a seized piston, the caliper must
be reconditioned or replaced if necessary.

“GRAB'" AND “SLIP"

Lining contamination by either brake fluid or
lubricant may cause the linings to develop too
high a friction point with the rotor and produce
a brake “'grab’ condition during moderate
pedal applications. However, if the linings soak
up a sufficient amount of the contaminant. the
linings will “'slip™ or lose friction with the rotor
surface.

in addition, contamination of the rear linings
may aiso cause a premature rear brake lockup
condition in very light braking situations.



REAR
BRAKE
LOCKUP

Besides being caused by contamination of the
rear brake linings, rear brake lockup during
low deceleration stops may aiso be the resuit
of:

— an overly-tight parking brake

adjustment,

— out-of-round or heat-spotted drums,

— front brake malfunction, or

— a faulty proportioning valve.

A parking brake adjusted too tight produces
excess friction between the linings and drums.

NOISES

Individual brake noises are usually charac-
teristic to either the front or rear brakes.
ad et L S "

3> FRONT BRAKE NOISES

LEed

By far the most common front brake noise
complaint is a high-pitched squeal heard dur-
ing light pedal applications. This squeal is
caused by the vibration of brake shoes.
Although the squeal does not affect brake
performance, installing shoes with riveted lin-
ings will solve the problem in most cases.
Front brake squeal rarely occurs in full-size
Chrysler Corporation passenger car models.

If you hear a scraping sound originating from
the front brakes, a bent splash shield may be
contacting a rotor, or else a small stone or
other foreign object could be lodged between
the shield and rotor. Aiso, in high-mileage
vehicles, very worn-out brake shoes may be
scraping against the rotor.

If a drum is seriously out-of-round. the area of
the drum with the smaliest diameter will grab
the linings as the drum rotates during prake
application. A front brake maifunction. as we
mentioned before, forces the rear brakes to
take on most or all of the stopping load. some-
thing they are not designed to handle.

If both rear wheels lock under moderately hard
braking, the proportioning valve may be faulty.
Your service manual gives the proper test pro-
cedures. Repiace the unit if necessary.

For disc brakes with slider-type calipers, a
rattle may be produced by a loose outboard
brake shoe, a missing anti-rattle spring or a
missing "'O" ring at one or both of the sliders.

RIVETED

4'_"‘m v .'\'.."1 \"E:' T ",
e et A LUt
[+ oot T

e - '.s . 5;' ?I' :

BONDED

Fig. 23 — Riveted linings reduce brake squeal.

@




NO CLEARANCE

Fig. 24 — There should be no clearance between tlange

and ledge.
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A chirp which varies according to car speed

indicates a lack of lubricant on the brake plat-
form plate shoe tab contact areas. The rapid
movement of metal on metal produces the
chirp. The lack of lubricant is usually caused by
excess brake shoe movement due to a slightly
out-of-round drum.

RETAINER FLANGE

Fig. 25— Bend flange to elimnné'fe clearance and rattle.

To remedy this condition, first loosen the brake
shoes by removing the retainer and retainer
spring from each shoe with Tool C-4070. Then
rub a light film of Mopar Multi-Purpose Lubri-
cant #2932524 on each shoe tab contact area.
After shoe retainers and springs are reinstal-
led. rotate the drum a distance of two axle
flange studs from its original position before
placing it back on the axle flange.

Fig. 26 — Loosen brake shoes with tool C-4070.
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Fig. 27 — Lubrication helps to eliminate chirp.

Rear brake chattering noise during high-speed
stops is likely to be the result of one or both
drums having hard spot irregularities due to
overheating. As we've said before, brakes may
reach excess temperatures due to a brake drag
condition caused by either a mechanical diffi-
culty, such as a misadjusted parking brake, or
the driver riding the service brake pedal.

A thunking sound from a rear brake may indi-
cate a threaded or grooved drum. During brake

applications. the grooves temporarily force the
shoes away from the plattorm plate. When the
tension of the shoe retainer springs reach a2
certain point. the shoes snap back ang hit the
platform plate. In many cases. only a light sand-
ing of the drum is required to remove the
threads produced by improper machining of
the drum.

Lastly, a rear brake scraping noise which only
occurs during sharp cornering and varies with
vehicle speed may be the result of intermittent
contact of the brake drum with the brake piat-
torm plate.

Check the brake support lip for high points.
File or grind the support plate if necessary.
taking off from .030 to .040 inch of material.
Make sure the shavings are removed before
reinstalling the drum.

If the scraping noise cannot be eliminated by
filing or grinding the platform plate. you'll have
to replace the axle shaft.

A rear brake scraping noise which shows up
only during brake application usually indicates
very worn shoes in one or both rear brakes.

BRAKE NOISE DIAGNOSIS

ODETERMINE NOISE LOCATION
FRONT OR REAR

J L] 3

¥ [} ¥
HIGH PITCH RATTLE, SCRAPING
SQUEAL AT SLIDER ONLY (METAL TO METAL)
LOW SPEED, . 5
LIGHT PEDAL **REPLACE INSPECT FOR
k| “O" RINGS SPL?:HE sEmELo
*APPLY CEMENT CRIMP OUT. INTERFERENCE
10 SHOE BACKS BOARD SHOES | | OR FORE'G? OBJECTS
T
REPLACE WORN
CHANGE TO
RIVETED LININGS OUT LININGS

cycuc CYCLIC CHATTER
CHIRP THUNK MIGH SPEED
(REAR) Y
—L INSPECT INSPECT FOR
Y*SLUBRICATE FOR (RREGULAR DRUMS,
SUPPORT PLATE THREADED TURN DRUMS IF
PLATFORMS AND DRUMS REQUIRED
ROTATE NOISY
DRUM 2 STUDS
ON AXLE FLANGE

*APPLY MOPAR CEMENT PART NUMBER 3683897, OR EQUIVALENT, TO SHOE BACKS AND TO
PISTON AND CALIPER FINGER CONTACT AREAS. REMOVE ALUMINUM GASKET IF SHOE IS SO EQUIPPED.

**INSTALL “O" RINGS (AROUND ADAPTER) BETWEEN MACHINED “WAYS” OF CALIPER AND ADAPTER.
***MOPAR MULTIPURPOSE LUBRICANT, PART NUMBER 2932524, OR EQUIVALENT,

®
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Chrysler Corporation's front-wheel-drive brake
systems are safe, responsive. durable. and easy
to service. Many of the components such as the
Chrysler-designed tandem-aluminum master cyl-
inder, pin-type sliding caliper, phenolic pistons.
and damped iron rotors were designed for weight
reduction. reliability, and performance.

Since the introduction of the Omni and Horizon
models in 1978, several design, component. and
service changes have been made to improve the
overall front-wheel-drive brake system perfor-
mance. In this session, we will explain those
changes and review the service procedures you'll
need to know to keep your customers’ brakes per-
forming properly.
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Front-wheel-drive vehicles are unique in many ways.
Because of their drive train and weight-saving charac-
teristics, aimost every system on the car had to be
redesigned. The brake system was no exception. Your
familiarity with rear-wheel-drive brake systems will be
helpful, but there are some important differences with
the front-wheel-drive system you should know.

BRAKE OUTPUT AND CRISSCROSS PATTERN
Differences in weight distribution between front- and
rear-wheel-drive cars played a big part in the design of
the overall front-wheel-drive brake system. Because
front-wheel-drive cars have proportionally more weight
in the front end, the front brake output was increased to
85 percent (Fig. 1). Likewise, the rear brake output was
lowered 10 15 percent to limit lockup.

Tvw

. TOTAL VEHICLE WEIGHT
Fig. 1 — Front-wheel-drive cars have more weight in the
front end so front brake output was increasea 1o
85 percent.

All of Chrysler's front-wheel-drive brake systems have
excellent stopping capability before or even during
lockup. Even so. remember. skidding is not opiimum

braking. When brakes do lockup. ioss of directional sta-
bility may occur.

The design of the suspension geometry of Chrysiers
front-wheel-drive cars allows the use of a crisscross
brake system. The right front and ieft rear and the left
front and right rear brakes are two separate hydraulic
systems (Fig. 2).

Fig. 2 — The crisscross hydraulic brake systems work .
independently for greater satety.

This kind of configuration is an excelient safety feature.
Because if a failure occurs in any part of one of the hy-
draulic systems. the other system is not atfected.
Therefore, little or no loss of directional stability will oc-
cur when the brakes are applied.

FRONT-WHEEL-DRIVE BRAKE COMPONENTS
With the introduction of Chrysler's front-wheel-drive
cars, many of the brake components have been rede-
signed for better durability and performance (Fig. 3).

For example, the tandem-aluminum master cylinder is
lighter, yet it has durability characteristics that exceed
the cast iron master cylinder it replaces. The light-
weight nyion raservoir has excellent durability and im-
proved serviceability (Fig. 3).

New thermoplastic brake tube clips (on K Car only) are
corrosion resistant and lightweght. (Fig. 3).
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TANDEM-ALUMINUM
MASTER CYLINDER J!

CHARCOAL 7
CANISTER

Fig. 3 — The lightweight. tandem-aluminum master cylinder. the nylon reservoir. the thermoplastic
- brake tube clips. and the charcoal canister are some of the new brake system components.

BOOSTER VACUUM SOURCES
On 1.7- and 2.2-liter engines, vacuum for the booster
on power brake systems is sourced at the carburetor

CLEANER
ASSEMBLY

HOSE -
FILTER TO
CARBURETOR

Fig. 4 — The 2.2-liter engine brake booster obtains
vacuum from the carburetor base.

base. On 2.6-liter engines. booster vacuum 1s dernved
from the intake manifold (Fig. 4). The reason for this

HOSE - BRAKE
BOOSTER 1O,

AIR CLEANER
ASSEMBLY

The 2.6-liter engine brake booster gerives
vacuum from the intake manifolg.
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difterence 1s related o the oxygen feedback systems
on the 1.7- and 2.2-liter engines. If the booster vacuum
was derived from the intake manifold on these engines.
each prake application would inject a slug of air that
would give the oxygen sensor a false reading —- result-
ing in poor griveability. To eliminate this driveability

BRAKE EFFORT

problem. the vacuum source was changeo tc tne car-
buretor base. But by sourcing vacuum at the carouretor
base. there is an increased likelinooa of tuet vacor con-
lecting 1n the booster: therefore. to trap these vapors. a
charcoal canister has been added to the vacuum circuit

(Fig. 3).

1T ]
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- DRUMS —
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m— The K Car front discs and rear drums have similar output.

REAR DRUM BRAKES

The rear drum brakes are an internal expanding type of
leading-trailing design. This particular design was se-
lected because it provides a more stable balance be-
tween the discs and the drums. As the straight lines on
the graph indicate (Fig. 5), given the same brake pedal

REAR SUSPENSION

en, TPAILING ARM BRAKE BLEEDER

REAR WHEEL

PARKING BRAKE
CABLE

AND SPINDLE

MOUNTING 8OLT

SUPPORT PLATE :

OUST SEAL

effort, both the front discs and the rear drums have pro-
portionally similar output.

in addition, the rear brakes and drums are spindie-
mounted. That means concentricity is excelient, which
results in less tendency for runout or brake surge
(Fig. 6).

SPINDLE SUPPORT PLATE

BRAKE DRUM

INNER
BEARING

BEARING CONE COTTER
(OUTER) PIN

LOCK

WHEEL NUT BRAKE DRUM

RETAINING NUY
GREASE
CAP

Fig. 6 — Concentricity of the spindle-mounted rear brake helps reduce runout and:or brake surge.
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PIN-TYPE
SLIDE CALIPER

TEFLON

STAINLESS .~

STEEL PIN

PHENOLIC
PISTON

Fig. 7 — The front disc brake components include, a pin-type sliding caliper. Tefion liners on

[ P

FRONT DISC BRAKES

The front brakes are a pin-slider disc type (K Car only).
The pin-type sliding caliper is a proven design that has
excellent heat transfer characteristics. And because
smooth Teflon liners are used on stainless steel pins,
drag is very low. You'll also find dust boots, which press
into the caliper, are used for positive sealing, and phe-
nolic pistons combine the characteristics of low weight
and reduced heat transfer (Fig. 7).

The brake linings are a metallic instead of an organic
compound. which has proven to have longer life and
better performance (Fig. 8).

stainless steel pins, press-in dust boots. phenolic pistons. and metaliic linings.

ORGANIC

t
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METALLIC
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" Fig. 8 — Metallic inings replace the organic type used
bt previousty.
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CALIPER
CALIPER oures E “(o;Ens
PPORT FIN
GUIDES Su

NOISE
SUPPRESSION
GASKET

“Elg.9 — A noise suppression gasket bonded to the inboard shoe and grease
added to the caliper components. combine to help limit braking noise.

QUIETER BRAKES

To help make braking quieter, three major steps have
been taken. First, a noise suppression gasket has been
bonded to the back of the shoe (Fig. 9). Second,
grease has been applied to the hammerheads of both
shoes, the adapter ways, the caliper guides. and the
outboard caliper fingers (Fig. 9). And third, a new
damped iron rotor replaces the conventionai cast iron
type. Damped rotors are cast with a higher concentra-
tion of carbon and silicone molecules. This composi-
tion resuits in a significant reduction of the “ringing”
characteristic often associated with cast iron rotors.

Finally, the large front disc splash shield has been re-
placed with a smaller design component that functions
solely as a bearing retainer (Fig. 10).

\ 1981 BEARING
DUST SHIELD RETAINER
Fi9. 10— The large front disc splash shield has been
redesigned for 1982.




HIGH BRAKE PEDAL EFFORT REQUIRED

First Brake High Effort
Application in Required

the Morning All the Time
Normal Conditio Check To See That

for Metallic The Vehicle Has

Lining Until More Than
Lining Has Been 500 Miles

Warmed Up on the Odometer

Perform Booster
Functional Check

To Verity Proper
Operation
NO YES
Repair or Inspect Vacuum

Lines and
Connections

Replace Booster

l

Check Curb ldie
Speed and Timing

|
Road Test To
See If Ettort s
Still High

NO YES

Inspect for
Contaminated
Front Brake
Lining

Compilaint
Resolved

Diagnosing High Brake Effort

When you receive a complaint about high brake effort,
it's important to make sure the customer can ditferen-
tiate between high effort and excessive pedai travel. If
possible, road test the car with the customer and ob-
serve the condition. If you determine that the complaint
is high brake effort. ask the customer if it is most no-
ticeable during the first brake application in the morning.

COLD FRICTION CHARACTERISTIC

The metallic linings used in the front discs have a “cold
friction” characteristic that may require slightiy higher
brake effort during the first few applications. When the
linings warm, brake effort lessens.

It high brake effort is required all the time. begin your
diagnosis by checking the vehicle mileage. Front-whee!-
drive brake linings should not be serviced until the vehi-
cle has been driven at least 500 miles.

Next, if the car has power brakes. check the booster
operation. With the engine off, relieve the booster of
vacuum by pumping the brake pedal three times. Then,
apply moderate pressure to the pedal. Start the engine.
it the booster is okay. the pedal should drop slightly. If it
doesn't, refer to the power brake service procedures in
the Service Manual.

If none of your preliminary checks uncovered the
source of the high brake effort, continue your diagnosis
by checking the vacuum line connections to the brake
booster. Look for cracks. restrictions, and proper hose
routing (Fig. 11).

Next, check the curb idle speed and timing specifica-
tions. Engines that are not set to proper specifications
may have enough variance in the carburetor vacuum
level to affect brake effort. Refer to the underhood
emissions label for the correct idle speed.

With the engine set to specifications, perform a road
test. If you determine that high brake effort is still a
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problem. cneck the brake iinings. Sometmes grease
from tne pall joint may contaminate a lining — causing
the high effort (Fig. 12). On 1981 and prior year front-
wheel-drive cars. grease on the spiash shield is a
pretty good Indicator that grease is on the lining. For
1982. these cars have no spiash shields. So inspection
for grease contamination is not as obvious and can
only be made after the lining is removed.

In either case. If grease is found, you must clean the
rotor and install new linings. Mopar Brake and Carbure-
tor Cleaner is an excellent solvent for this purpose. If
the car is equipped with power brakes. install the new
bonded disc brake linings (P'N 4267348) (Fig. 13). if
the vehicie has manual brakes. install the specified
manual brake lining reptacement (P'N 4205983)
(Fig. 13).

'Hg. 1 — Inspect the brake booster vacuum lines for
proper routing, cracks, and restrictions.

Fig. 12'— Linings with grease contamination must be
replaced.

LININGS

2 S

FIg. 13— K Car manual and power disc brake inings are
notinterchangeable.

8} ~ Diagnosing Excessive Pedal Travel

If the customer complaint is for excessive pedal travel
and not high pedal effort, the first check should be for
adequate fiuid level in the master cylinder. Be sure to
clean the master cylinder to prevent dirt from entering
the reservoir when removing the caps (Fig. 14).

Next, check for a functioning brake warning hght. Begin
by turning the ignition switch to the "Run” position and
depress the parking brake pedal. if the brake warning
light glows, you know the warning light lamp 1s okay.

~
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Next, release the parking brake and check the connec-
tion to the pressure-differential switch (Fig. 15). If the
connection looks good. firmly depress the brake peda!.
It the warning light glows. there may be a leak some-
where in the system. But if the warning light does not
glow, the rear brakes will have to be adjusted. inciden-
P : S tally, the pressure-differential switch is not a proportion-
Fig. 14 — The caps and top surface of the master cylinder ing valve. There is no proportioning vaive in Chryslers
must be clean before the caps are removed. front-wheel-drive brake systems.

“RUN" POSITION

. - . ' ?’ _
N — N \i\ N
“Fig. 15 — With the ignition in the “Run" position, depress the brake pedal. If the warning light glows,
check the wire connection to the pressure-differential switch.




REAR BRAKE ADJUSTMENT

Even though the rear brakes contribute only 15 percent
to the total braking output of a front-wheel-drive car. if
they're not adjusted properly. excessive pegal travel
may occur.

To properly adjust the rear brakes. both the parking.

brake and the service brakes must be adjusted. Begin
by positioning the car so both rear wheels can turn
freely. Remove the adjusting hole cover plug from the
brake support plate (Fig. 16). Then. with the parking
brake disengaged. back off the parking brake adjusting
nut until there 1s slack in the cable.

Next. insert a narrow flat blade screwdriver into the ad-

justing nut hole. Tighten the adjuster by moving the -
screwdriver handle down on the left side and up on the -

right side until both brakes are locked (Fig. 17). Then,
back oft each adjusting nut six clicks. (Six clicks is a
recent revision from the ten-click specification given in

<
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Fg-16— Use a fiatblade screwdriver 1o remove the
) adjusting hole cover plug from the brake support
plate.

the 1982 Service Manual). Rotate the rear wheels to
make sure drag is not excessive.

Fym—- Tighten each adjuster nut by moving the screwdriver handle down on the left side and up on the right side.
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Once the adjustment is complete. reinstall the piug. To
prevent contaminants from reaching the brake. be sure
to apply RTV sealer around the piug and in the return
spring holes (Fig. 18).

"Fig.. I8 — After reinserting the cover plug, use RTV to seal
== thearea.

To adjust the parking brake, tighten the cable adjusting
- nut until you feel a slight drag while rotating the rear
wheels. Then, loosen the nut until the wheels turn
freely. Now, back off the cable adjusting nut two com-
plete turns (Fig. 19). Apply and release the parking
brake several times. Then, make sure drag is not ex-
cessive at the wheels.

PARKING
BRAKE
ADJUSTING

_Q\- . g |‘ .. r & .:‘d‘.’__‘_ .
Fig. 19 — To complete the parking brake adjustment. back
o off the adjuster nut iwo complete turns.

Recheck the pedal travel. If it is still excessive. air may

be trapped in the system and bleeding the brakes is
recommended.

10

EXCESSIVE PEDAL TRAVEL

Check Brake Fluid Level

Check for Functional
Brake System Warning Light

Switch Ignition to
“Run” Position

Apply Parking Brake

Verify That the
Lamp Is Lit

YES NO

Replace Bulb

Release Parking
Brake

Check Connection to
Pressure-Differential Switch

Firmly Depress
Brake Pedal
Is the Light On?
YES NO
Check for Adjust Rear
Leaks. Repair Brakes
and Bieed as -
Required
Still Excessive
Travel
YES I 1 NO
Bleed System Complaint
as Required Resolved
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A \Bleeding the Brake System

The preferred service procedure for bleeding the brake
system invoives using a power bleeder tank (C-3496B)
and master cylinder adapter (C-4578) (Fig. 20).

POWER
BLEEDER

ADAPTER

Fig. 20'— To power bleed the brake system, use the power
" bleeder tank (C-34968) and adapter (C-4578).

Before removing the reservoir caps, wipe the area
ciean to prevent dirt from entering the master cylinder.
Then, attach the adapter to the master cylinder and
strap it into place (Fig. 21). Fill the bleeder tank with
clean brake fluid and pressurize it to 35 psi (Fig. 22).

strap it securely.

]

Fig. 22 — Fill the power bieeder tank with clean brake fiuid
and pressurize the tank to 35 ps..

Next, attach the bleeder tank hose to the adapter nip-
ple and raise the vehicle. Starting at the right rear
brake, attach a hose to the bleeder screw and feed it
into a clean jar of fresh brake fluid (Fig. 23). Aliow the
fluid to flow until no bubbles are visible in the jar. Re-
peat the procedure at the left rear, right front, and finally
the left front brake.

CLEAN
[~ BRAKE FLUID
——— . .’.__ - - .

“SET

PRt 4
Fig. 23 — Attach a rubber hose 10 the bleeder screw and
feed the hose into a clear jar of ciean brake tiuid.

1"

[



pedal travel has been corrected.

LOW POSITION BRAKE PEDAL

- If the customer compiaint 1s a low position brake pedal ORMAL
'(Fig. 24). reter to Technica! Service Bulietin 05-03A-81
for the vehicles invoived and the correct repair procedure.
| N LOW
POSITION

Fig. 24 — Low pedal position can be corrected dy following
the procedures outiined in Technical Service
Bulletin 05-03A-81.

L 1 Diagnosing FWD Brake Noises

As we explained earlier, many component and design caused by a loose or missing disc brake caliper anti- “
changes have been made to reduce or eliminate brake rattle spring (Fig. 25).
system-related noises. However, if you do receive cus-

Perform a road test 10 determine that the excessive y
N

- tomer complaints about noise, and they seem to be re- - A metaliic scraping sound may be related to the front
lated to the brake system, make the following checks. disc dust shield. (These shields are used only on
Chrysler's 1981 or prior year front-wheel-drive vehicles.)

FRONT BRAKE NOISES The shield may be bent and contacting the rotor. Care-

A rattling sound in the front of the vehicle, that is most fully bend the shield clear of the rotor and back to its
obvious when driving over small road bumps, may be original position (Fig. 26).

ANTI-RATTLE SPRING

"..
N

CALIPER

. Fig. 25 — Rattling sounds from the front of the vehicle may Fig. 26 — A bent dust shield may scrape the rotor resuiting
T be caused by a missing anti-rattie spring. in an audible noise.

12
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If the customer complaint 1s for front disc brake squeal.
it can usually be eliminated by greasing the appropnate
surfaces of the caunper (See Fig.9. Page 5.) Be sure to
use Mopar Plastilube Grease (P N 1473583). CAU-
TION: MAKE SURE GREASE DOES NOT CONTACT
THE PISTON FACE OF THE INBOARD SHOE. THE
RUBBER PIN BUSHINGS. THE RUBBER PISTON-
TO-CALIPER SEALING BOOT. OR THE FRICTION
SURFACE OF THE BRAKE LINING.

REAR BRAKE NOISE

A metallic scraping sound may be caused by the rear
wheel bearing cotter pin coming in contact with the
dust cover. Bend the pin to its proper position. Then. re-
install the dust cover and check for the sound (Fig. 27).

. R . it ;.J
Fig. 27 — A bent cotter pin can contact the dust cover
- causing a noise.
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Fig. 28 — 11 the parking brake return spring is out of
position. simply reposition the spring s6 it is not
In contact with the hub.

Another area to check for scraping sounds s tne parx-
Ing brake cable return spring. It may be in a posiion
where it contacts tne rear brake orum nub (Fig. 28:. Re-
position the sprning so 1t 1s ciear of the hub.

Rear brake howi noise generally occurs at higher mue-
age or eariier unger severe brake usage. It resuits
when factory-applied lubricant is worn away and can
be corrected in most cases by cleaning and ubricating
the support plate piatforms and lower anchor ledges.
Ciean the platforms with a wire brusn and or light sand-
paper. Then, lubricate these areas with Mopar Multi-
purpose Grease (P'N 2932524 or P N 2468492) (Fig.
29). Take care to avoid getting any grease on the rub-
bing surface of the lining or drum. Particular care
should be taken to lubricate the lower anchor behind
the guide plate where the shoes contact the anchor
plate.

Flg. 20 — Rear brake how! can be corrected by wire
brushing and greasing the shoe piatforms and
anchor iedges.

After reassembling the brake. be sure to perform the
complete rear brake adjustment procedure as outlined
onpage 9.

SUMMARY

Your customers expect and deserve responsive and re-
liable brakes. You'll find the diagnostic and service pro-
cedures outlined in this session. and your Service
Manual will give you the necessary information to keep
your customers’ brake systems performing satisfactorily.
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Finest brakes in the industry! . . . Chrysler and Imperial

TOTAL-CONTACT BRAKES

o GREATER RESISTANCE TO FADE

o LONG LIFE
o FEWER PERIODIC ADJUSTMENTS

e FAST STOPS
® LESS PEDAL PRESSURE
o PREDICTABLE BRAKING ACTION

Chrysler and Imperial Total-Contact brakes have proved
their supenority over competitive brakes in test after
test. Even with emergency “panic” stops, Total-Contact
brakes stopped faster and held the car in s straighter
line. Under induced brake fade conditions. Total-Contact
brakes retained excellent stopping ability when com-
petitive brakes faded out severely.

These Chrysler and Imperial brakes. unlike competi-
tive brakes. bring the entire brake lining area into uniform
contact with the brake drum with uniform pressure.
Also, Total-Contact brakes have more brake lining ares
than competitive brakes. The total result is unequaled
performance in fast, smooth, predictable braking. In
sddition, Total-Contact brakes require iess pedal pres-
sure for any given stop than competitive brakes. From
the economy standpoint., these brakes are unsurpassed
in the industry for long life combined with the need

for fewer periodic adjustments.

FRONT WHEEL
BRAKE

@ GREATER SAFETY

The Chrusier ans [mpernial park:nz brace s mounten on the
irive shaft and s incdependent < the service brawes. It s the
‘nost poweriui in the ndustey. with three imes the cective
.ining area of cempetinive park:ng brakes. Thus, the Chruwsler
and Imperiai transmission needs no lock:ng device for parking
safety. Competiz:ve parking brakes consist of 3 lever con.
“ected with one snoe :n each of 1he rear service Brakes That's
~hy most competitive cars need a parxing Dosition =n the

TTANSMISSION Seiector.
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WO SUPPORT PLATES hold btrake shoes :n
aiignment for total. instantaneous csntact of e}
:ning and drum surface.

CRDINARY BRAKE ASSEMBLY has no support
olates. Shoe 15 free to tilt. Time 13 needed for

hydraulic pressure o siraighten out shoe.
e 'f-o‘. \ n\ ‘_'

The result 15 slower. unpredictable stops and
uneven lining wear.

FLEXIBLE WEBS 1n the brake shoe, exciusive vuh.‘rotﬂ-

Contact brakes. compensate for normal, slight chbguﬁ

that take place in the roundness of the brake

when brakes are applied. This means-uniform contact
between all of the lining area and the dfum, -
ORDINARY BRAKES have inflexible weébs that dé not
compensate for distortion of the brake drum. Thus
the result 15 uneven braking pressure, loss of braking
power, and uneven wear. Flexible webs are & big
factor in the ability of Tota)-Contact brakes to resist

brake fade.

TWO CYLINDERS st each front wheel, exclusive with
Total-Contact brakes. provide more braking power up
front where 1t can be used to advantage. This extra
stopping power takes advantage of the norma!l shift of
weight forward when the car stops — which incresses
front-wheel traction. Braking action is divided evenly
between the shoes at each front wheel, for even

lining wear.

COMPETITIVE FRONT BRAKES have one cjiinder. Servo
action is used to actuste the secondary shoe. The

primary shoe does about 20 percent of the braking
work, while the secondary shoe does about 80 percent.

Not only is the braking action unpredictable, but lin.
ings must be replaced as soon as the fastest-wearing

lining is worn down.

CHRYSLER AND IMPERIAL CYCLEBOND BRAKE LINING
is bonded to the brake shoe. Thus, it may be used for
slmost its entire thickness. Since rivet holes and
beveled ends (used in competitive cars) are elimi.
nated, there is more working brake lining ares and
linings last far longer. Rivet holes in competitive lin.
ings can collect abrasive grit and score brake drums.

o SAVE EFFORT e GREATER SAFETY

hiysier and Imperial power brakes provice °2 2=
cont of the pedal effort necded for braking Becao--
tlu: pedal travel s shorter than with standard bramce

BN

cHRYSLER ’ otomary

haking s faster. Chrysier and Imperial power Seancee

regutre $

should s:all.

Ciaaca - sgvioment gn §$8r0'000 Now Yorepr JIXE 9 =

onsiderably less pedal effort than comper:t

power brakes. A safety reserve 1ank provides -
viacuum for several normal stops in case the ey

e
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CHRYSLER
TOTAI- for quick, sofe, smooth stops
coNractT and long, trouble-free service
BRAKES

UPPER
CYUINDER

Total-Contact bra
volume-produced “a¥
to bring the entire bry.
contact with the brakis
sure. This, plus the
give Chrysisr mo
other car in i(;
predictable bra
What's more, . it,’
is needed for a5y B
brakes. Total-Cbaf
the industry for SR

-

o~ n,q":'

]

——



AG. 1 CHRYSAER FRONT BRAXE

Chrysler support Ordinory broke locks

plates hold broke support plotes; shoe

shoe in olignment, is free to filt.

Flexible webs :see F:gure 1) are specially Ze.
signed to flex so that they compensate exac:ly {sr
nnrmal. slight changes in the degree of roundress
of the brake drum when brakes are applied. This
maintains uniform contact between all of the hin.
ing arca and the drum. Ordinary brakes have webs
that do not compensate ior distoruon of the braxe
drum. This makes for uneven pressure. icss ::
braking power and uneven wear.

Tweo cylinders i Chrysier’'s {ront brakes /see 3 .»
Fi:cure 1) put mcre obraking power up frent o
take advantage cf the forward shift of weight tna:
occurs when a car stops. Actuaily, front brakes cn
Chrysler do about two-thirds of the work of drak-
ing. Each of Chrysler's {ront brake shoes nas ::s
own cylinder and anchor. This divides the work
of braking evenly between each shoe. so each
does 50 percent of the total.

Competitive front brokes nave only one cylinder
uSINg a servo action to actuate the secondary shse
The effect 1s that the primary shoe does 20 percen:
of the total braking. while the secondary snoe
dues 80 percent. This results in ureven hining wesr

and unpredictable stops.

WTOBEN  tmerealy g Frac tr
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Chrysler bonded-type
broke lining

hus

Crciebond lining requires no rivels
it 15 usable for almost iis entire thickness
and not :ust to the rivetheads Rive! hcies
anc beveled ends are eumirated. which
means ionger lude and less brake drum
damage from abrasive grit.

100% BRAKING EFFORT

ottt
B .': ; . 2 . 4 ®

Chrysler power brokes
reduce pedal effort

This sumplified diagram shows how the
vacuum-operated power brake unit sup-
piies 72 percent of the required pedal
pressure for braking. Only 28 percent
need be applied by the driver. Shorter
pedal travel than with standard brakes
provides easier braking in an emergency.
Response 15 controlled so that a panic
stab on the pedal will not cause brakes
20 lock. Pedal effort required for Chrysier
power brakes 1s considerably less than
with competitive power brakes.

In case the engine should stall, a safety-
reserve tank supplies enough vacuum for
several normal stops. After that. the pedal
linkage wiil function as in cars without
power brakes. The only dierence 15 that
with the power unit not operating. more
peda; pressure is needed.

D, b.&:&“-.o:‘-k’ Vi D,
~ s - N
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Chrysler independent
porking broke

Mounted on the drive shaft and completely :nde-
pendent of the service brakes, Chrysier's indepen-

"~

dent parking brake is the most powerful in th
industry. It has three times as much efective
lining area as compelitive parking braxes. Com-
petitive parking brake 1s merely a jever connected
to one shoe of the rear service brakes. Thats
why most competitive cars have a parking posi-
tion on the transmission selector. which Chrysier
does not need.

Only Chrysler. in its field, provides the protection
specified by the National Commussion of Safety
Education for school buses which says: “Auziii.
ary brake shall be provided in addition to service
brake, and shall be an entirely separate. mechan-
dcally aperated brake.”

B wTED ~ L, % 0
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Cycieweid linings are produced in this plant which was desigaed aad built specifically for the manufacture of

feiccion mateciais.

a research-created Ilnlng for Rebonding Shops

Cyvcieweid Srace linwngs were originally deveioped
iot use on new Chtysler-built cars. Now with the
acainment of fuii producuon in the new brake-isning
siant ot :me Chemical Division. :hese linings = in-
sotporat:ag ine most advanced knowiedge about friction
ang Sraking requirements — ate avaiiable as repiace-
nent sets :or virsyaily all maxes of cars.

Procuces :n :nree grades. and in sizes engineered
to cover -:rtwaily all O.EM. speciiicatton sizes.
Cyciewe:o aitermarxet iinings are designed (o:

® Give mammum friction, yet smooth. even braxing.

® Distidute the fricton uniformiv over :he draxing
surrace.

® Maintain that ricuon with MInImUL jale Js he
Srakes neat.

Production bonding of C.c.emerd ..nings o
Srace snoes.

® Minunize obiectionable noises.

® Give a good ''pedal feel'’ - an inungidble human
response related to driver congoi ana adniirv to
udge decelerstion rate.

® Give long-lasting brake life.

® Provide excellent bondabilitv anen 2onges witn
leading brake-bonding adbesives.

¢ Operste smoothly, even tn wet wveather.




the Cycleweld Aftermarket Line

The mree  urades ot scieneid anings - ¢il of
Lhrvsier quauey = give tne redonger compiete coverage
of all markets ~ irom the most discriminating to the
economy-conscious. They are designated as follows:

Gycleweld 300

“This premuum-grade iining is recommended for taie-
model cars and applications where originai-equipment
quaity and periormance are prime considerations.
superior binders and itiction modifiers give 1t excep
tionai heat swubilitv and iong-wearing charactenistics.
Lining segments are suppited for ail brake svstems.

Gycieweld 200

This high-quality lining 13 recommended for use where
competition 1s keen and the customer is price-con-
scious. It exhibits good heat-resistant characteristics
ang has the pliabiliev to permir a iess critical tolerance
1In snoe aiignment ana other adiusument problems

encounteres N reiining. L he ..niNg Nas Mmesiumenign
fth(thll rroperties and gives Quiet. smooth sraming
action, coupied with long life. Segments are mage 'or
all brake svstems.

Cycleweld 100

Thts 13 & standard-grade lining. recommended for nider
vehicles and cars not subiect to hard usage at hign
speeds. he most economical of the three. the iining
has medium-high frictionai properties and gives 3juiet,
smooth operation and long iife. Semirigid sezments
are made for all brake svscems.

Cycleweld linings = n ail grades = are sized

! i
as propetly fitung :cpwacement sets of '
original equipment. Segments are caretunv
ideatiiied for easy. erroriess :nswilacion.

Then cesired. linings are supplied precoarez

with bonding adhesive.
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characteristics of cycleweld Linings

facieaeis altermarket .inings Jre :esignes (0 give
|aximum Sraxing ferrcrmance on e £3r ang :ne nighest
F1OQUCIIOn eifiCiency 1n tne redonser’s sAop.  (hey
feature Juformity in respect 13 senasinv. ‘riceionai
sharac:eriscics. nardness. dnd moisture :mpecmeadility
througnout e liniog area and {rom one ning to
another. The coefficient of friction of all three grades
1s designed o give opumum sDoothoess in braking
actios. The accompanyiog graphs show typical dee
celeration and fade and recovery curves from instue
menred road tests.

The high densicy of Cycleweld linwngs means cthat™
they are resistant to moiscture aod. thus. recover
braking effectiveness quickly aiter a car has been
driven through water. The congoiied hardoess aod
toughness of the linings enable them to be handled
ruggedly in the bonding shop without chipping ot
breaking = thus eliminating shop losses and cuttng
the scrap rate o pracccally zero. All Cycleweld
linings are excellenc for adhesive sonding.’

FADE RESISTANCE
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Fade Stops made ac |8 ft sec.-
[nterval Between 3Scops - ¢ secs.

The avulity of a Cycleweld aitermarxer lining to withe
stand the eifects of repeated high-speed stops 1is
illusceated. The test. periormed on a car loaded with
600 pounas of weight. semonstrates :nat the iining
mainta:ns good frictional properties even aiter severe
:reatment.

-

F—
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These curves show a3 typical brake-effectiveness iest
on a car using 8 Cycleweld aftermarket lining. The
saable. high friction provides uniiorm driving ‘'feel’’.
with very little spread at the various speeds and with
a minimum high-speed siipawav.

RECOVERY AFTER FADE

ABCOVEATY $ D0y
0 $8C o't
etet—

Recovery Stops Made from «+0 MPH at¢ 1% fe-sec.-
Interval Between Stops - 100 secs.

The recovery characteristics of a Cycleweld lining
ate shown by these cata. (mmediately following the
‘éade tests at "0 mph and at <O mph. these +0-mph
recovery stops wetre performed (o determine how
tapidly the linings recover to the original friccion
ievel. Rapid recovery. with scraight-line stops and no
Jdiving or pulling. 15 tvpical oi Cvcieweid aitermarxet
linings.
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how Cycleweld Linings are made

Z.ciene:d lLinings are producea in & piant :e;lcnn
ing tuiit specifically ior tne manufaccure of frtction
matentais. The most modern equipment and procedures
are used. and the production capscity is 18 ezcess of

five million linings per month.

Quality control i1s exacting, begunming with laboratory”
appeoval of all raw =aterials and including ten other
theckpotnts before final iospection. Print-weighing
equipment is used to assure unifore quality of batcnes

of lining mix.

Rigid s:andards are :mposed for the matertais ysed
.n maxing Cvcleweld linings. Only high-grade Canaguan

asoestos meets the swandards. Solvents. bindets. and

other materiais are high-grade. 1ad each muse dass a

quaiitve-conaol check.

The Chemical Division, as a mstter of customer
policy, mamwins at all times a swzesble 1ovestory of
tbe linings used by its customers. The uwaveatory
peovides the ability 0 make prompt shipment on
customer orders.

All Cycleweld segments are marked with FMS| part
numbers. assuring positive idenctification in the bonaung
shop. To help prevent damage 1n snipping, containers
are customemade for diffetent sizes. Shipping (s by

select carriers to assure prompt service.

Left « Recetving raw matersals.
Above ~ Making a weigh-out of beake-lining ingredients.
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& ' A bactery of ovens for che precision curing of Cycleweld” Pteparing OEM linings for shipment to Cheysler auto~

linings. wmotive plancs.

One of the final opersuons (s che finish gunding o
specified dimensions,

Loaaing trucx ot snioment to a bona:ng snop.
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The zistridutor or tesoncer ot Cvcieweid linings s
suppiied with ail the caw neeced for the expedient
Jistridution or use of the segments. The prunted
Jteratwre ncludes:

® '"Automotive Brake Lining Daaa''. published by
FMSI (Friction Materials Smodards lostirute. lac.).
This reference enables the accurate determination

of segment sizes for all cats.
-

® "The FMSI Brake Shoe ldenuiiicatios Catslog’ =a
reference especially valusble to cbe reboader.

® Interchangeability lists o linings = useful 1n
minIMIZING INVestDENt tn Inventory.

® Specifications for iined brake-shoe sets. These give
the FMSI bonaed set numoer: the type of brake: the

Cyelewig
brake bonding

~ technical service back-up

shoe numoer. prunaey .everse and seconaary forwars:
the iining segment to use bv grade: segment 3i-
mensions: segment position; and grinding specifica-
tions. :

There tequested, the Chemical Division will also
t’ive complete instruction in brakeeshoe cleasung,
inspection, prumiog, and adhesive-bonding operatioos.
The Chryslier Corporatios was the origisacor of boaded
brake liniags, and the Chemucal Divisios is a maor
aaoufacturer of brake-bunding adbesives. Such e
structioo 1s also supplemented by 18-shop advisory
service by Cycleweld engioeers on bonding problems.

The laboratory and testing facilities of the Chemical
Division are also available for helping customers.
The tebonder may. for instance. wish t0o have a moai~
fication made in cthe linings co meer a specific requires
meat. Or a cuscomer may wish to color-code :or
identification of his brake sets. In either case. the
feasibilicy of the desited changee can be determined
in the Division's laboratory.

A speciallv instrumented car used to test Cvcieweid
Srake linings at the Chrysier Proving Grounas Tesc

Teack.



> m—

research and development

Jrakescnoe ang ..ning Jssemoites. :ust as il other
Jomponents ot SutomoDiies. must de integrates with
:ne snole mecnanism. This means :Mat engineering
cnanges in linings must be made with changes in the
wveignt and horsepower of automobiles and new brake.
wdeei. and tire cesigos and sizes. -

The Chemical Division wmaintains a coostast ree
search program ¢ keep Cycleweld linings advanced
tecosically. Linings produced with wnoovations
designed to meet changes in the automobile or service
condittons are tested not only in the laboratory, but
aiso at the Chrysler Proving Grounds Test Track.
Trained test drivers, following O.E.M. procedures.
jamer performance data with virtuaily all oakes of
cats. including foreign. Tescs are run ac the .000-
acte Cheysier test track under a wide range of terrain
ana veather conditions. The test cars are insrumented
ot measuring deceleration, line pressure. and teme
serarures of shoes and linings so cthat meaningful
zata are obtained and human iudgement as (o pete
{ormance minimized.

No Cycleweld aftermarkec lining 1s approved
ior manufactute « whatever the grade = withe
out thotough testng :n accordance with SAE
1661 1Y and 1843 2 cege procecures. This
15 the best assurance possible oi saustactory
perjormance.

8rake Lining Qualicy Conttoi Test Procedure
Brake 3ystem Road Test Code -~ Passenger Car

The iaooratory equipment Jsed tn Jeveiopment 30rk
ranges from Ddenchescaie +imuiations 0 iull-scaie
automotive tests. The personnel assigned to R&D
studies on brake linings incivde peopie with as much
as thirty years of ezperience in the formulation. testing,
and manufsceuriog of friction materials.

T¥e Chemical Division 15 a member of the Friction
Materials Sctandards lasctute. Inc.. and also of the
Adbesive and Sealant Couscil. lodividua]l members

_"‘of its research saaff are affiliated with che American
Society for Testing Materwals, the Society of Autor

motive Eogineers. the American Chemical Sociery,
and various other technical organizations.

A
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Checking the hardness of a cured Lining with a Rock-
well Hatdness Machune.

A Chase dvnasmometer tests lining sample for {riccion
Inaracteri1stics unaer Various speeas. emperatures
ana iosas.

Visually wnspectiog brake i:oiogs asccer a track test.
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sales back-up

The Chemical Division, natwaily. wants its customers to be successiul -
and will go to great leogth to help dismbncou' sad users of Cycleweld lioings

R4

with their marketiag programs.

In maay instances, the Divisioa cas, aid customers to pinpoiot markets =
develop promotion and advertising programs — design displays and packsging.
Cycleweld representatives ~ selling and serviciog a3 variety of automotive
products = are in the ficid coasmatly. and what they learn about aftermarkers
can be of direct sales vaiue to handlets of Cycleweid linings.

The Chemical Division 1s service-oriented in its approach to customer re-
lations ~ which means ir is alwvavs ready to supply every help possible. Com.
munications ate easy - and the size of the Cycleweld sales and cechnical
service force assures that competent personnel are always available to receive

the customer's request and ace on 1t prompely.
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The Chemical Division. Chrysier Cor-

coration. :1s a manufacturer of some-

300 cnemical formulations used by
industry. These include not only var-
10Us types of brake linings., but aiso
the adhesives and shoe primers used
by O.E.M. and rebonding shops for
brake-shoe conding.

The Division was the originator of
achesives for structural bonaing, and
the Cycleweid trage name—now used
for all its products —was cerived from
the concept of '‘welding’ mater:ais
together with a thermosetting adhesive
through a ‘cycie’’ of heat. sressure.
angd tme. Tha first tonged brakes in
Chrysier cars were fabricated with

-~

Cycieweld adhesives~——the mocern ver.
sions of wnich are now preferrec by
numerous bonatng shoos.

Brake-lining production was begun at
the Chemical Division following an
extensive program of fundamental
research on friction phenomena and
the characteristics of ideal braking
materials. Originaily, the Division sup-
plied the O.E.M. and replacement
needs for the Chrysier Corporation,
When a new brake-lining plant at Tren.
ton. Michigan, went into operation 1n
196S5. the Division had the neeced
capacity to produce hnings for the
aftermarket as well as for original.
equipment manufacturers.




.~ SERVICING 1983
FRONT-WHEEL-DRIVE
BRAKE SYSTEMS



. Quiet...Responsive...Durable...

Chrysler Brakes for 1983.

Yes, Chrysier brake systems are quiet. responsive. and
durable for 1983.

In this month's MASTER TECH training session, we will
demonstrate the various techniques for diagnosing and
servicing the front-wheel-drive power brake systems.

Beginning with a discussion on the description and op-
eration of the brake actuation system, the training ses-
sion will present a step-by-step diagnosis of the system
by using the two most common customer complaints —
“spongy pedal” and “pedal goes to the floor" — as our

. .,
':,. — Wo support
[ 3 AU‘o:‘tf,!‘.-.g ’

. NIASE Voluntary

. . s e e
Vv EACEALIASE :. Mecnanic's Certiticorior

: Copyngnt 1982 Chnrvsier Corporation

diagnostic problems. New disc and drum brake service
procedures are also presented in this Reference Book.
Each of these sections highlights particular service tips
that are applicable to the 1983 brake system. which
should be of interest to many of you.

In this session, we will explain all the changes in the
brake system that you'il need to know to keep your cus-
tomers’ brakes performing properly.

We support NIASE Voluntary Mechanic's Certification.
Copyright 1982 Chrysler Corporation.
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Brake System Description and Operation

For 1983, every front-wheel-drive car and truck uses a
diagonally split power brake system. The primary hy-
draulic circuit activates the right front disc brake and the
left rear drum brake, while the secondary circuit con-
trols the left front and right rear brakes (Fig. 1).

Although this kind of brake system is familiar to many
of you, some of its components are new and reflect sig-
nificant technical advances for this year.

The power brake actuation system (Fig. 2) has been
completely redesigned this year to provide our cus-

SRESSURE .
DIFFERENTIAL 71 o
switch  ~TREER

VACUUM
S300STER
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tomers a more responsive brake pedal feel. HYDRAULIC
CIRCUIT
Fig. 1 — Brake line routing of the diagonally split brake
T T system.
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Flg. 1_’:-- Simplified cross-sectional view of the brake actuation system in the applied position.
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MASTER CYLINDERS HAVE CHANGED

One of the most notable changes for this year has
occurred in the aluminum tandem master cylinder
(Fig. 2).

It has an all-new aluminum casting with new internal
parts. This master cylinder has a smaller 21-millimeter
bore and a longer stroke. The smalier bore generates
higher hydraulic hne pressure. and the long stroke pro-
vides more fluid displacement.

SOME BOOSTERS ARE BIGGER

In addition to a new master cylinder, a larger, more
powerful dua! diaphragm vacuum booster is used on
many front-wheel-drive vehicles. This booster (Fig. 2)
increases the brake application force with less pedal
effort than on earlier model vehicles.

HOW DOES THE SYSTEM OPERATE?

Now let's see how this improved actuation system works
(Fig. 2). With the brake pedal in the released position,
the diaphragm return spring holds the booster’s output
push rod and air intake valve against its seat. This opens
the vacuum control port but closes the atmospheric port.

With the engine running, equal levels of vacuum are
applied to each side of the two diaphragms to hoid the
booster's power pistons in suspension, so that the
booster assembly does not apply force to the master
cylinder.

As the brake pedal is depressed, the booster's input rod
and air intake vaive move forward to seal off the vac-
uum port. As the air intake valve unseats, atmospheric
pressure enters the booster to create a pressure differ-
ential between the vacuum side and the atmospheric
side of the dual diaphragms. The pressure difterential
helps force the booster's output rod against the master
cylinder's primary piston assembly. When the pistons
move forward, they close off the cylinder's ports to
create brake fiuid pressure. The pressure is then trans-
mitted to the brakes.

During a full brake application. more atmospheriC Dres-
sure is admitted behind the booster s dual diaphragms
until all the power assist from the booster has been used.
The maximum assist point i1s called boosterrunout. and
it is felt as a definite hardening of brake peda! effor:.
After booster runout is reached. the input rod directly
transmits any increase in brake pedal effort to the mas-
ter cylinder.

THE SYSTEM'S LIGHT SWITCH

Another component in the diagonally spiit power brake
system is the pressure differential brake warning switch
(Fig. 3).
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"Flg. 3 — Pressure differential switch and brake warning

light.

its only function is to turn on the brake warning light when
there is a loss of hydraulic pressure in the failed half of
the brake system.

For example, if there's a hydraulic pressure loss at the
left front disc brake during a brake application, it cre-
ates a pressure differential at the forward side of the
switch, causing the differential piston to shuttle toward
the failure. This turns on the brake warning light.

Brake Actuation Diagnosis

Experience has shown that the two most common cus-
tomer complaints about any brake system are a “spongy
brake pedal” and a "brake pedal that goes to the fioor”

)y

TESTING THE WARNING LIGHT CIRCUIT

The first step in diagnosing the brake actuation system
is to test the brake warning light. To do this. turn the ig-
nition key to the ON position ana apply the parking brake.




The brake warning fight shoutd turn on to indicate that
the circuit and bulb are okay. Releasing the parking brake
should turn off the warning light.

Next, check the brake warning light wire leading to the
pressure differential switch (Fig. 4).

TEREX — Locating and inspecting the warning light wire.

FLUID LEVEL CHECK

After testing the warning light circuit, you should check
the brake fluid level in the reservoir on top of the master
cylinder. Wipe away any contaminants from the top of

" the reservoir, remove both covers, and then inspect the

fluid level in both chambers. If the fluid level is un-
usually low, it may indicate an external leak in the brake
system.

Next, look at the underside of each reservoir cap to make
sure the cap diaphragm is not swollen (Fig. 5).

‘
AP

“EAP nmpumcm\"f, _

= Swollen diaphragms mean brake fluid
contamination.

If the diaphragms are swollen. it means tnat the draxe
system 1s contaminated with a petroieum-dased fluig

If either of these problem conditions exists — unusuatly
low fluid level or swollen cap diaphragms — then vou i}
have to repair the brake system accoraing to the proce-
dures in your Service Manual.

PEDAL GOES TO FLOOR?

When you receive a customer compiaint that the brake
pedal “feels” like it goes to the floor. it may be caused
by a lack of adequate engine vacuum, a booster vac-
uum leak. normal booster runout. or a hyoraulic system
problem. To determine which condition exists. you will
have to perform the Basic Hydraulic Test. then the
Booster Functional Test.

BASIC HYDRAULIC TEST

Start the engine to perform the Basic Hydraulic Test.
Then slowly apply the brake pedal and gradually in-
crease the pedal effort while looking at the brake warn-
ing light.

If the warning light turns on during moderate pedal ef-
fort and stays on when the pedal is released and there
is no indication of a fiuid leak, then the master cylinder
has an internal leak, so replace it.

if the light comes on at moderate-to-heavy pedal effort
but goes out when the pedal is released. there is air in
the brake system, causing a spongy pedal. To correct
this condition, bleed the brake system.

If the warning light turns on after holding heavy pedal
effort for several seconds and stays on when the pedal
is released, look for an external leak in the system.

Remember, all front-wheel-drive vehicles have a latch-
ing-type brake warning pressure differential switch. if you
have air trapped in either side of the brake system, the
latching-type warning switch will turn the hght on
when you apply the brakes, and the light will go off
when you take your foot off the brake pedal. But if you
have a defective master cylinder or hydraulic leakage
in the system, then the latching-type warning switch will
come on and stay on. If you can't get the warning light
to come on and stay on, you do not have a defective
master cylinder or an external ieak.

BOOSTER FUNCTIONAL TEST

With the engine off, pump the brake pedal at least three
times to exhaust any vacuum reserve from the booster.
Then hold the pedal with approximately twenty-five
pounds of effort.
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After starting the engine. the pedal should fali siightly to
show that the booster 1s working properly (Fig. 6).

Fig. 6 — The pedal should fall approximately one and a
) half inches.

If the vacuum booster does not operate properly in the

~ Functional Test, you'll first have to check the vacuum

supply hose to make sure it's not pinched, kinked, or
leaking (Fig. 7).

Fig. 7 — A leaking hose will affect the function of power
brake system.

Next, test the vacuum supply level at the booster check
valve by connecting a vacuum gauge to the speed con-
trol port (Fig. 8).

'Fig- 8 — Connecting the vacuum gauge 10 the speed
control port.

With the engine running at curb idle, the gauge should
read normal engine vacuum. Low vacuum results in poor
power brake performance. If engine vacuum levels
are lower than normal, then you should check engine
timing, the curb idle speed and fast idle speed settings,
and the A/C idie-up speed setting to ensure that they
are within specifications. If they are not, correct as
required.

If the vacuum supply is adequate but the pedal didn't
fall during the Functional Test, the booster is defective
and should be replaced. '

However, if the booster operation and the vacuum
supply level are okay, further diagnosis is still required
— Unapplied Vacuum Leak Test and Applied Vacuum
Leak Test.

UNAPPLIED VACUUM LEAK TEST

To perform the Unapplied Vacuum Leak Test, start the
engine to build booster vacuum. After building up the
booster’s vacuum, turn off the engine and wait 90 sec-
onds, then press the brake pedal to see if the booster
still has vacuum assistance. It should,

APPLIED VACUUI. LEAK TEST

Perform the Applied Vacuum Leak Test by running the
engine at curb idle while moderately holding down the
brake pedal. If the engine begins to run roughly or if
there's a continuous hissing sound coming trom the
booster, then the vacuum booster is defective. and it will
have to be replaced.



TF st e

3 Disc Brake Service

Several changes have occurred in the front-wheel-drive
disc brake system for 1983.

DISC BRAKE COMPONENTS

For instance, some vehicles use the new Kelsey Hayes
single-pin caliper while other vehicles continue to use
the A.T.E. dual-pin caliper (Fig. 9).

ZINGLE PIN

KELSEY HAYES

FRE 10— All tront-wheel-drive calipers use a 54-millimeter
DUAL PIN piston.
\

Also new on all riveted front linings is the improved
gasket with a double-sided contact adhesive used for
additional noise suppression (Fig. 11).

A.T.E.
Fig. 9 — The singfe-pin caliper is new for this year.

All calipers use a 54-millimeter phenolic piston. Com-
bined with its “pressed-in" dust boot, the phenolic
piston provides superior corrosion protection and heat

NOISE
SUPPRESSION

insulation. GASKET
The lightweight Kelsey Hayes and A.T.E. pistons look

almost identical. The pistons have a common diame-

ter; however, the Kelsey Hayes piston is three millime-

ters longer (Fig. 10). Do not interchange them. Flg. 11 — This adhesive gasket decreases brake noise.

[*}]




i ! To service the disc brake lining assemblies on the single-

| CAUTION i ) . e .
: ) pin caliper. you will first have to remove the caiiper pin
By the way. do not interchange brake compo- with a 10-millimeter socket (Fig. 13).
o nents or parts, so make sure that you use the cor-

rect par numbers. And while we are on this point,
1983 brake components are not to be used to up-
date previous brake systems.

i

] After removing the pin. wedge the caliper away from the
! rotor with a screwdriver to break the gasket adhesive
] seals (Fig. 14).

SERVICING THE LINING ASSEMBLIES

Before you begin to service the disc brakes, il's always
a good idea to check the brake line tubing for cracks,
dents, or worn spots. Any abrasions, cuts, or cracks in
the rubber brake hose indicate that the hose should im-
mediately be replaced (Fig. 12).

4 — Use the rotor as the pivot point for the
screwdriver.

Then hang the caliper from the suspension to prevent
damage to the brake hose (Fig. 15).

Fig-J2 — Give the brake lines and hoses a thorough
inspection.

If hose deterioration does occur, it will more than likely
happen in the area near the brake hose intermediate
bracket or at the hose end fittings.

— An ordinary coat hanger makes an excellent
support.

Next, remove the outboard disc brake lining assembly.
_ the rotor, and the inboard lining.

e
£
o
"

X

When any brake shoe and lining assembly is worn be-
low %6 inch, all of the front brake pads must be re-
Y e - . . placed. The measurement should be made across the

. ’ m;; — Make sure the wrench is seated firmly on the pin thinnest portion of the brake pad and shoe assembly,
head. excluding the gasket (Fig. 16).
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Fig. 76— Discard all brake pads. even if only one is worn
below %16 inch.

' B A -

g 17— Mopar disc brake pads have the anti-rattie clips
already instalied.

FB-Y§— Apply the iubricant to only the four adapter way
surfaces.

Remember to use only the type of repiacement paas
that are designed specifically for the king ¢f canper being
serviced. It's aiso very imporant tnat eacn anti-ratlie ciup
be properiy instalied on each pad ana cauper. (Fig. 174

Before you install the new disc brake snoe ang iining
assemblies. liberally apply Mopar Multiourpose Luorn-
cant to both adapter ways (Fig. 18).

insert the inboard brake pad on the acaoter. but be
careful not to get any grease from the acapter ways on
the lining surfaces. Next, install the rotor on the hub. then
slide the outboard pad on the adapter. and remove the
protective paper from both noise suppression gaskets.

SERVICING THE CALIPER

Before you service the caliper. inspect it for any evi-
dence of cuts or brake fluid leaks at the piston's dust
boot (Fig. 19).

.-
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m-—- Protect the phenolic piston with a block of wood.



To service the caliper. piace a small piece of wood be-
tween the piston and caliper fingers. then have your as-
sistant slowly depress the brake pedal several times to
ease the piston out of its bore (Fig. 20).

Be sure to keep your fingers clear of the moving piston.

Be sure to depress and hold the brake pedal down a
minimum of one inch to prevent excessive brake fluid
loss at the caliper (Fig. 21).

Fig. 21 — Depress and hold the brake pedal down a
minimum of one inch.

Next, remove the “banjo” bolt securing the brake hose
to the caliper (Fig. 22), then carefully mount the caliper
in a vise with brass protected jaws.

Fig. 22 — Removing the “banjo"

-~

bolt.

While removing the piston's dust boot with a thin blade
screwdriver. make sure that you do not scratch or chip
the surtace of the dust boot counterbore (Fig. 23).

. Use the same kind of care when you remove the old

piston seal from the caliper bore (Fig. 24).

Always avoid nicking the bore's surface.

PISTOL

FIBER SEAL

Fig. 24 — Use a fiber stick to ensure a ciean removal.

If a close inspection reveals light scratches or corrosion
in the caliper bore, it can usually be cieaned with a cro-
cus cloth (Fig. 25).

CROCUS
CLOTi

Fig. 25 — Ciean the caliper bore with brake fiuid after
using the crocus cloth.



After cleaning the bore. flush it with clean brake fiuid to
remove any abrasive material that may be ieft by the
crocus cloth.

When assembiing the caliper. lubricate a new piston seal
in clean brake fluid. then gently work seal around with
your finger until it is squarely seated (Fig. 26).

Y DR CS
Fig. 26 — Be sure the piston seal is completely seated.

Coat the new dust boot with brake fluid and slide it over
the piston to properly position it in the piston groove
(Fig. 27).

After installing the dust boot, lubricate the outside of the
piston with brake fluid and push the piston past its seal
to bottom the piston against the base of the caliper bore
(Fig. 28).

Then properly seat the lip of the dust boot into the
counterbore surrounding the piston.

Fig. 29 — Check the dust boot seal to make sure it's straight before ariving it.

7 'c’,_i C-4171 C-4689
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Fig. 27 — Make sure the dust boot is properly seated in the
piston groove.

Fig. 28 — A steady. straight motion will clear the piston

past its seal.




To complete the caiiper assembiy procedure. drive the
dust boot into the counterbore as snown in Fig. 29.

After cieaning the caiiper fingers and piston face with a
clean cloth so the noise suppression gaskets will stick.
carefuliy position the caliper over its adapter so that it
straddies the rotor and both brake pads.

Next, carefully thread the caliper pin into the adapter.
Make sure that it doesn’t cross-thread. Then torque the
caliper pin between 25 to 35 foot-pounds while holding
the socket squarely on the pin head (Fig. 30).

After reconnecting the brake hose with new copper
gasket(s) on the "banjo” bolt. bleed the brake system
according to the procedures outlined in your Service
Manuat.

.

ER30 — Hold the socket squarely on the pin head.

4 Drum Brake Service

The first step in servicing the self-adjusting rear brakes
is t0 “slack off" the parking brake cable to allow easier
removal of the drum. This is done by unthreading the
parking brake cable adjustment nut (Fig. 31).

{Fig. 31 — Loosening the parking brake cable.

Further clearance can be obtained at the rear brake as-
sembly by rotating the starwheel! to back off the seif-
adjuster with an upward motion on the scewdriver or
special tool (Fig. 32).

[Y

Fig32 — Backing off the self-adjuster's starwheel.

DRUM BRAKE DISASSEMBLY

- After removing the brake drums. inspect the leading and

trailing brake shoes to make sure that they have not been
worn excessively. lf the brake shoes are worn to the lin-
ing rivets. then more than likely the brake drum will re-
quire service,

LINING ASSEMBLY REPLACEMENT
To replace the rear brake lining assemblies, remove the
self-adjusting lever and its spring (Fig. 33).
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PARKING

. BRAKE
/; CABLE
L
F1g."35 — Pull the cable spring forward, then lift it from
the lever.

Then rotate the self-adjusting starwheel so that eacn
shoe expangds far enough to be free from the wneel cyi-
inder boots (Fig. 34).

Disconnect the parking brake cable from the parking
brake lever (Fig. 35).

Next, use a special tool to release the two hold-down
springs securing the lining assemblies to tne brake
support plate (Fig. 36).

EE 36 — Removing the two hold-down springs.

Now remove both brake shoes and lining assemblies
from the brake support plate.

PARKING BRAKE LEVER REMOVAL

To replace the trailing shoe, disengage the retainer clip
securing the parking brake lever to the old trailing shoe
(Fig. 37).

- RETAINER

CLIP
/

PARKING
BRAKE

\&fVEH

WAVE
WASHER

Fig. 37 — Be sure not 10 lose the parking brake lever
T wave washer.

1"
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Then connect the old parking brake lever and its wave
washer on the new replacement shoe.

Nex!. attach the upper return spring between the two
new lining assemblies (Fig. 38).

FRONT

SELF-
ADJUSTER N

GREASE =—p-

UPPEF.
RETURN
SPRING

LOWER
SHOE-TO-SHOE

Fig. 38 — Be sure the self-adjuster is properly instailed.

Apply grease to the self-adjuster as shown in (Fig. 38).
With the stepped forks of the self-adjuster facing
toward the outboard side of the shoes and with the
longer fork pointing rearward, install the self-adjuster
between the two lining assemblies. Then connect the
lower shoe-to-shoe spring at the bottom of the two lining
assemblies.

Fig. 39 — Use a moderate amount of lubricant.

DRUM BRAKE ASSEMBLY
Betfore you install the new lining assemblies to the drake
suppor plate. be sure to grease the eight snoe contact
areas on the suppon plate and anchor with Mopar Mui-
tipurpose Lubricant (Fig. 39).

After expanding the self-adjuster so the top end of shoes
clear the whee! cylinder boots. install the braxe shoe an¢
lining assemblies.

Next. install the two hold-down springs to secure the
lining assemblies to the brake support plate (Fig. 36).
Then assemble the self-adjusting lever and attach its
spring (Fig. 33).

After connecting the parking brake cable, pre-adjust the
rear brake shoes so that they don'tinterfere with the in-
stallation of the drum. Be sure the starwhee! contacts
the self-adjuster's tubular strut.

After properly adjusting the wheel bearings according
1o the procedures outlined in your Service Manual, pump
the brake pedal several times to partially complete the
shoe adjustment (Fig. 40).

Fig- 40 — Pump the pedal ten to fifteen times to partially
complete the brake adjustment.

These new brakes adjust every time you stroke the
pedal. After adjusting the parking brake cable, perform
a road test. The self-adjusters will continue the brake
adjustment during the test.
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Fig. 41 — T(apped airin brake line far upstream from brake.

5 Brake Bleeding Update

When bieeding the brake system. some air may be
trapped in the brake line or valving far upstream. some-
times as much as ten feet from the bleeder screw (Fig.
41). Therefore. it is absolutely essential to have a fast
flow of a large volume of brake fluid when bleeding the
brakes to ensure getting all the air out.

“RAPPED
AIR

PROCEDURE UPDATE

To bleed the brake system, attach a clear plastic hose
to the bleeder screw at one wheel and feed the hose
into a clear jar containing fresh brake fluid (Fig. 42).

BRAKE FLUID
\-- «n

Fig. 42 — Attach a clear plastic hose 1o the bleeder screw
and feed the hose into a clear jar of clean brake
fluid.

Next, open the bleeder screw at least one full turn or
better (Fig. 43).

Fig. 43 — Open the bleeder screw at least one full turn.

IMPORTANT |
Just “cracking” the bleeder screw often restricts
! fluid flow, and a slow, weak fluid discharge will not

! get all the air out.

After a good volume of fluid has been forced through
the brake system. an “air-free flow" in the clear plastic
hose and jar will indicate a good bleed.

Repeat the procedure at all the other remaining bieeder
screws, then check the pedal for pedal travel. If pedal
travel is excessive or has not been improved, not enough
fluid has passed through the system to expel all the
trapped air.

BLEEDING WITHOUT A PRESSURE 8LEEDER
If a pressure bleeder is not available, a good fluid flow
can be obtained by following these steps:

1. Pump the pedal three or four times and hold it down
before the bieeder screw is opened.

2. Push the pedal to the fioor and hold it down while the
bleeder screw is opened.

3. Release the pedal rapidly after the bleeder screw is
closed.

4. Repeat steps 1 through 3. four or five times, at each
bleeder screw to pass a sufficient amount ot fluid to
expel all the trapped air from anywhere in the brake
system.

13
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THE NEW REAR WHEEL ANTI LOCK SYSTEM
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The biggest braking story for 1989 is the all-new Chrysler
Rear Whee! Anti-Lock (RWAL) System found on all "D"
and “N" body trucks. The RWAL System is designed to
prevent rear wheel lockup. keeping the vehicle under
control during heavy braking. However, it 1s important
to note that the RWAL System is quite different from
that of four-wheel anti-lock systems.

In this month's Reference Book, we will take a look at
the new RWAL System, covering its components, oper-
ation, and diagnostics. In addition, we will review a few
other service highlights, including diagnosis of brake
pulsing and service of the proportioning valve.

Contents Page
RWAL Components and Operation......... veenee 1
RWAL Diagnosis and Service .............e.ceuue. 5
Front/Rear Brake Proportioning Valve............ 6
Brake Pulsing and Vibration Diagnosis.......... 8
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MAJOR COMPONENTS

The Rear Wheel Anti-Lock System features three major
components: a speed sensor, an electronic brake con-
trol module. and a dual solenoid hydraulic valve.

Speed Sensor

The speed sensor is a single-pole variable-reluctance
pickup, mounted at the top of the rear differential hous-
ing (Fig. 1). The sensor monitors an exciter ring, which

MOUNTING
FLANGE

CONNECTOR
T0 CONTROL
. MODULE

Fig. 1 — Speed sensor,

MOUNTING

ARMS ELECTRONIC

CONNECTOR

Fi9. 2 — Electronic brake controi modute.

is press fit onto the differential drive gear. This gener-
ates the signal used to determine possiDie rear whee!
lockup.

Electronic Brake Contro! Module

The control module is microprocessor based. and
determines lockup tendencies as weil as sysiem self-
checks (Fig. 2). On "N" body trucks. the moduie 1s
located in the lower right side cowl. On "D" booy trucks.
the unit is behind the glove box (Fig. 3).

DUAL SOLENOID
HYDRAULIC VALVE

“D"'BODY CONTROL MODULE

SPEED
SENSOR

“N"BODY
CONTROL
MODULE

Fig. 3 — RWAL component locaton.

In addition to its responsibilities during rear wheel lockup,
the module performs self-check diagnostics. When the
ignition key is turned to the “on" position. the system
self-checks:

~ the RWAL and brake warning lights by illuminating
them for about two seconds.

~ all of its electrical circuits for shorts and opens.

~— the dual solenoid hydraulic vaives isolation and dump
valves by activating them.

Also, in the event that a problem exists in the anti-lock
function, the modute will shut the system down and the
vehicle will return to normal braking.
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Dual Solenoid Hydraulic Valve INLET
The dual solenoid vaive (Fig. 4)is the workhorse of the FROM
RWAL System and 1s attached to the ieft frame rail near MASTER
the rear axle. The valve is the component that actually CYLINDER
adjusts the brake fiuid pressure. and consists of an 1so-
lation vaive. a dump valve, and an accumulator.

During normal braking, the isolation valve is open.
allowing fiuid pressure to flow directly from the master
cylinder 1o the rear wheels (Fig. 5). The dump valve
and accumulator are open only in a rear wheel lockup
condition.

TO REAR BLEEDER
BRAKES

- . CONNECTOR
All “N” body trucks (Fig. 6) use the same type valve. but FROM
the "D" body models utilize one of three different sizes . CONTROL
of accumulator. based on the truck’s gross vehicle weight MODULE

rating. The three “D" body (Fig. 7) valves are not inter-

changeable. Fig. 4 — Dual solenoid hydraulic valve.

B [
ACCUMULATOR DUMP ISOLATION
VALVE VALVE

o

INPUT
FROM
MASTER
CYLINDER

SPRING

OUTPUT TO BRAKES

Fig. 5 — Hydraulic valve dunng normal braking.

Fig. & — "N" body (Dakota}. Fig9. 7 — “D" body (Power Ram).




SYSTEM OPERATION

When heavy brake pressure 1s applied. the rear wheels
o will decelerate at a rate greater than the maximum

vehicle deceleration. In other words. the rear wheels

show a tendency to lock up. The contro! module detects

this by reading the signal from the speed sensor. The

module then activates the dual solenoig hvorauic vave
{Fig. 8).

The hydraulic valves isolation vaive first cioses. keeo-
ing any additionai pressure from the master cvinger

away from the rear brakes (Fig. 91.

% al

CONTROL = =

MODULE > =

4 ==ﬂ

D:' @

i =
SPEED DIFFERENTIAL DUAL SOLENOID
SENSOR HOUSING HYDRAULIC VALVE

EXCITER
RING

| S—— |

S

Fig. 8 — RWAL electrical flow.

ACCUMULATOR
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VALVE
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ISOLATION !
VALVE
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INPUT

FROM

MASTER

CYLINDER

OUTPUT TO BRAKES
Fig. 9 — Isolation of rear brakes.




i this initial action is not enough to prevent rear wheel
lockup. then the control modute will activate the dump
valve (Fig. 10). The dump vaive allows the brake fiuid to
pass into the accumulator. relieving pressure from the
rear brakes. The dump cycle is performed for & very
short duration.

The control module will continue to monitor rear wheel
deceleration. If the controi moduie determines that the
wheels are slill showing a tendency 1o lock, the dump

vaive cycle will be repeated (Fig. 11). The gump cycie
will continue until the appropriate rear wnee! speed IS
sensed by the control module. A predetermined maxi-
mum number of consecutive dump cycles can be per-
formed before the system will shut off.

When the driver releases the brake peda!. the dump
cycle counter will reset and any accumuiated fluig wili
be dumped back into the hydraulc circunt.

™~ oUMP
VALVE
OPENS
>
i <
INPUT
FROM
MASTER
CYLINDER

OUTPUT TO BRAKES
Fig. 10 — Activation ot dump valve.

Typical Sequence of Anti-Lock Operation

Fic. 37 — Svstem operauon grapr

PN
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READING FAULT CODES

When the systems self-check or the system operation
identifies a problem. the RWAL System will alert the
driver by illuminating the amber anti-lock brake and red
brake warning lights (Fig. 12), and will set a fault code.
A fault code is stored in the electronic control module
ang will remain stored even when the vehicle is not in
use. ;

N B TACHOMETER
Gl

RPM
~ X1000
~ ) AMBER

ANTI-LOCK \
LIGHT

BRAKE

Fig. 12 — Red brake and amber anti-lock warmning lights. The
figure shown is of an “N" body. The anti-lock and
brake warning lights are located in the instrument
panel message center on "D" body trucks.

NOTE: Some situations may not reveal a flash-out fault
code. Refer to the service manual for diagnosis and
service procedures.

To identity the fault code:

1. Ground the RWAL diagnostic connector, located under
the glove box on “D" bodies, and in the right-hand
instrument panel, against the kick panel on “N" bodies.

2. Count the number of amber anti-lock or red brake
warning light flashes. The long initial flash signals
the beginning of the code. Count the number of short
flashes, then the long flash that signals the start of
another series. For example, eight short flashes fol-
lowed by one long flash indicates a fault code of nine.
NOTE: If the parking brake has been applied, the
red brake warning light will not flash.

3. Refer to the code identification chart to determine
the system fault (Fig. 13).

4. Follow the prescribed repair procedure in the service
manual for the specified system fault.

FAULT
CODE
NUMBER TYPICAL FAILURE DETECTED

1 Not used.

2 Open isolation valve wiring or bad control
- module.

3 Open dump valve wiring or bad contro!
. module.

4  Closed RWAL valve switch.

5 3 Over 16 dump pulses generated in 2WD
g vehlcles (disabled for 4WD).
l
6 : Erratic speed sensor reading while
rolling.

7 . Electronic control module fuse pellet
open, isolation output missing, or valve
wiring shorted to ground.

8 . Dump output missing or valve wiring
l shorted to ground.

9  Speed sensor wiring:resistance (usually
! high reading).

10 Sensor wiring/resistance (usually low

reading).

11 ; Brake switch always on. RWAL light
x comes on when speed exceeds 40 mph.

12 Notused.
]

13 ' Electronic control module phase lock
I 1oop failure.

14 Electronic controt module program check
. failure.

15 Electronic control modute RAM failure

—

Fig. 13 — Fault coge troudiesnooting chart.
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Whnen a fault has been serviced, you must disconnect
the control module from battery power for five seconds.
The best way to do this is 10 simply pull the RWAL fuse
from the panel. This will avoid having to reprogram any
other computer-based system on the vehicle (i.e.. the
radios preprogrammed stations).

Then you must turn the key to the “on” position. wait 30
seconds. then drive the vehicle to see if the amber anti-
lock and red brake warning lights remain on. Because
the control module can only store one fault code at a
time, there may be another problem present that was
not stored. Test driving the vehicle will alert you to any
other problems that would need your attention.

SERVICE PROCEDURES
The servicing of the system is relatively simple. There

are three main points to remember:

1. The speed sensor. hydraulic valve. anc etectronic
contro! module are serviceable only by reciacement
as whole component parts. (An important reminger.
When replacing the speed sensor. be sure 10 1eave
the sensors seal in place between the sensor anc
the wiring connector.)

2. There is an additional bleeding step for RWAL veh:-
cles. This requires that the hydraulic vaive must be
bled before bleeding the rear wheels — using the
same procedure as bleeding the individual wheels.

3. All other system service is the same as with non-
anti-lock systems.

FRONT/REAR BRAKE PROPORTIONING VALVE

The brake proportioning valve is found on all Chrysler
vehicles. If premature rear wheel lockup occurs on hard
brake applications, this may indicate a malfunction of
the proportioning valve. The vaive is actually a two-sys-
tem unit. On rear-wheel-drive trucks, the valve is split in
a frontrear tashion. And on most other Chrysier vehi-

REAR OF CAR FROM

(PRIMARY)

TO RIGHT
FRONT BRAKE

TO LEFT
REAR BRAKE

cles, one half controls the right rear and left front brakes,
while the other half controls the left rear and right front
brakes. This is commonly known as a diagonally split
unit (Fig. 14). Because of this, it is necessary to road
test the vehicle to determine which rear wheel locks
first,

BRAKE WARNING LIGHT
TERMINAL SWITCH ASSEMBLY

\ FROM

MASTER
CYLINDER

(SECONDARY)

TO LEFY
FRONT BRAKE

TO RIGHT
—REAR BRAKE

Fig. 14 — Brake proportioning vaive.
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Service Example — “P" Body
if the road test revealed that the right rear wheel locked
first. the proportioning vaive test would be as follows:

1. Leave the front brake lines connected to the valve
(Fig. 15).

Fig. 15 — Front brake lines.

2. Remove the master cylinder secondary port fine, then
attach a T-pipe and gauge to the valve (Fig. 16).

Fig. 16 — Installation of T-pipe and gauge.

3. Reattach the master cylinder secondary port line to
the T-pipe (Fig. 17).

4. Remove the right rear outlet hose from the valve, then
.install a second gauge to this port using spare brake
tubing and 3/8th-inch tube nuts (Fig. 18).

SECONDARY
T-PIPE PORT LINE

I Pt JFat

2508 TO RIGHT
o REAR BRAKE
/ ATTACHED
Fig. 18 — Gauge installation to nght rear outlet hose.
5. Bleed the hose and gauge.
6. Have a helper depress the brake pedal and hold.
7. If the inlet and outlet pressures do not agree with the

values in the chart below (Fig. 19). the valve must be
replaced.

l ! Inlet Pressure |

: Split Point (PSI) | from Master  Outlet Pressure .

| Slope . Cylinder to Rear Brakes

| 400043 1000 600-700

| soor27 1000 575-700
500.43 1000 675-750

. 600/.43 1000 725/825

! 750.43 1000 800/900
800/.45 1000 850/950
800/.59 1000 875:950

Fig. 18 — Valve pressure chart.



reduced according to a centain ratio. Thus. pressure
transmitted to both front and rear brakes unger light
‘brake pedal application 1s approximately equai.

The proportioning vaive delvers full pressure 1o the rear
rakes up to a cenain level, called the split point.
3eyond this point. increasing pressure 1o the brakes is

Brake pulsing and vibration is a common complaint of
customers. This condition is easily diagnosed. though
many ditferent problems could be the source. Both the
front and rear brakes must be tested for rotor or drum
surtace variation. We will concentrate only on the front
brakes.

NOTE: For other possible causes of brake noise, vibra-
tions or pulsing, see the chart appendices at the back
of this reference book.

Disc Brake Examination
- To test the front disc brakes for runout and thickness,

foliow this procedure (Fig. 20):

DIAL
_INDICATOR

TTGHTENED ‘",‘
DISC 70 HUB’

Fig. 20 — Needed tools: dial indicator and micrometer.
Fig. 22 — Tightening disc to hub.

1. Remove tire and wheel assembly.
4. Mount a dial indicator to the steering arm. making

2. With a micrometer, measure the disc thickness. Take
a reading at 12 equal points around the disc, about
an inch from the edge of the disc (Fig. 21). if thick-
ness measurements vary by more than 13 one-
thousandths of a millimeter (.0005 inch), the disc
must be replaced or resurfaced. If variation is within
specifications, proceed to step 3.

3. Replace lug nuts to tighten the disc to the hub
(Fig. 22).

sure that the plunger is in contact about one inch
from the edge of the disc (Fig. 23).

5. It lateral runout is in excess of 13 one-hundredths
of a millimeter (.005 inch), continue to step 6.

6. Make a chalk mark on both the disc and one whee!
stud, where the runout was the greatest (Fig. 24).

7. Remove disc.




DIAL.. / B
INDICATORY

! o CHALK ™ &
‘ MARKS A

48
«
Fig. 24 — Marking disc and wheel stud.
8. Install the dial indicator onto the steering knuckle,
making sure the stem is contacting the hub inside
of the stud circle (Fig. 25).
DAL A
INDICATOR o
r—

F-q. 25 — ‘Aeasunng hup runout.

9. if the runout exceeds 8 one-hungredths ¢: a miw-
meter (.003 inch). repiace the nud. i not. proceec
to step 10.

10. Reinstall the gisc with the two chalk marks opposite
one another (Fig. 26).

Fig. 26 — Reinstaliation of aisc.

11. Retest disc runout to make sure the problem has
been corrected. If the runout is still in excess of
specifications. you must replace or resurface the .
disc. '

After completing the front brake check, road test the
vehicle again to see if the problem still exists. If so, then
the rear brakes must be checked. if the vehicle fea-
tures four-wheel disc brakes, use the same procedure
we just completed on the rear discs. And if the rear
brakes are drum type, follow the specifications in the
service manual.

NOTE: All wheel nuts should be tightened just snug
before progressively tightening them to specifications
in the sequence described in the service manual.

SUMMARY

The Rear Wheel! Anti-Lock Braking System repre-
sents Chryslers commitment to passenger safety
and technological advancement. its speed sen-
sor, control module, and dual solenoid hydraulic
valve act together to help retain the vehicle's
directional stability under heavy braking. It is
important 1o understand the way the system works
- as well as how to repair any of its problems —
s0 that your customers may get the full benefit of
Chrysler’s leading-edge technology!
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BRAKE CHART 4 BRAKE NOISE DIAGNOSIS

DETERMINE NOISE LOCATION
FRONT OR REAR

prp—

[ ]

HIGH PITCH SQUEAK cycuc SCRAPING
T (oW SPEED. RATTLE CHIRP (METAL 10 METAL) CYCLIC CHIRP CYCLIC CLUNK
UIGHT PEDAL
1 1
BROKEN CHECK INSPECT FOR S UBRICATE INSPECT FOR
REPLACE OR MISSING ROTOR SPLASH SMIELD SUPPORT PLATE THREADED DRUMS
SHOES ANTI.RATTLE RUNOUT INTERFERENCE OR PLATFORMS AND
cup ; FOREIGN OBJECTS ROTATE NOISY
ORUM 2 STUDS
ON AXLE FLANGE
**GREASE
RAILS REPLACE WORN
PINS LOOSE OUT LININGS

**MOPAR MULTIPURPOSE LUBRICANT, PART NUMBER 4318063, OR EQUIVALENT.

BRAKE CHART 5 WHEEL BRAKES DIAGNOSIS

PULLS DURING NORMAL
BRAKING = SEE CHARY &

PEDAL PULSES, CAR

SURGES DURING
SRAKING, SRAKE
CHATTER

PULLS WITH NO BRAKING LOOSE FRONT DISCONNECT
OR WITH VERY HEAVY WHEEL BEARINGS CONTAMINATED LINING AND PLUG MASTER
BRAKING SEE “FRONT CYLINDER OUTLET
SUSPENSION" SECTION TO REAR BRAKES

SURGING OR
PULSING STILL

NO VIBRATION

PRESENT OR PULSING

INSPECT FRONT BRAKES
FOR DISC THICKNESS
VARIATION. AND MUY/
ROTOR RUNOUT, CHECK
SEARING ADJUSTMENT

CINSPECT REAR BRAKES
FOR OUT OF ROUND

* PULSATION CAUSED BY REAR BRAKES MAY
BE ELIMINATED OR REDUCED BY INDEXING DRUM
{REAR) TWO STUDS ON AXLE FLANGE.

Appendix i — Rear-\Wnee-Drive Ca: Diagnostic Chants
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BRAKE CHART 4 BRAKE NOISE DIAGNOSIS

DETERMINE NOISE LOCATION
FRONT OR REAR
[
r-—'—-j

-

K} [2 I | i
HIGH PITCH RATTLE SCRAPING
SQUEAK AT (METAL TO METAL) CHIRP | CLUNK
LOW SPEED, ! (REAR) e
LIGHT PEDAL **REPLACE K] — —_—
T 0" RINGS INSPECT FOR LINSPECT |
CRIMP OUT. SPLASH SHIELD ***LUBRICATE | FOR ;
REPLACE BOARD SHOES INTERFERENCE SUPPORT PLATE { THREADED |
SHOES T OR FOREIGN OBJECTS PLATFORMS AND l DRUMS |
T ROTATE NOISY
INSTALL DRUM 2 STUDS
ANTI-RATTLE REPLACE WORN ON AXLE FLANGE
SHOE CLIPS OUT LININGS

**INSTALL “O” RINGS (AROUND ADAPTER) BETWEEN MACHINED “WAYS” OF CALIPER AND ADAPTER.
***MOPAR MULTIPURPOSE LUBRICANT, PART NUMBER 4318063, OR EQUIVALENT.

BRAKE CHART 5 WHEEL BRAKES DIAGNOSIS

-  RoAp TusT CaR |

PULLS DURING NORMAL m PIDAL PULSES, CAR

BRAKING — SIE CHARY ¢ SURGES DURING
BRAKING,

! ! CONTAMINATED LINING BRAKE CHATTIR
PULLS WITH NO BRAKING LOOSE FRONT
OR WITH VERY HEAVY WHEEL BEARINGS .
BRAKING SEE “FRONT DISCONNECT AND
SUSPENSION" SECTION PLUG MASTER CYlL-
INDER OUTLET TO
REAR BRAKES
T

. SURGING OR
: PULSING STILL

NO VIBRATION OR
PULSING

PREISENT

*INSPECT REAR BRAKE
INSPECT FRONT BRAKES DRUMS FOR OUT OF ROUND

NESS VARIATION, AND

k RUNOUT, CHECK
' BEARING ADJUSTMENT

; . *PULSATION CAUSED BY REAR BRAKES MAY BE ELIMINATED OR REDUCED BY INDEXING DRUM
” * (REAR) TWO STUDS ON AXLE FLANGE.

Appengix || = Rear-Wheei-Dnive Truck Diaanosuc Crans

1"




CHART 4 BRAKE NOISE

DETERMINE NOISE LOCATION
FRONT OR REAR

Y 1
DISC BRAKES ;
FRONT AND REAR DRUM BRAKES |
' Y I 1 ‘ Y
HIGH PITCH SQUEAK RATTLE OR SCRAPING RP Y
AT LOW SPEED, CLUNKING (METAL TO METAL CHIR CHIRP l ‘ CLUNK
LIGHT PEDAL ¥ ‘ 5 B } i
CHECK
. M?:S?SCE‘,NA%I INSPECT FOR ROTOR ! INSPECT
REPLACE NOISE RATTLE SPRING INTERFERENCE RUNOUT ***LUBRICATE | FOR
SUPPRESSION GASKET OR CLIP OR FOREIGN OBJECTS T su:&%% :mn .| TreapeD
Al
AND GR:ASE RAIL Y v T | DRUMS
REPLACE WORN RAILS
PINS LOOSE
REPLACE SHOES OUT LININGS

** *MOPAR MULTIPURPOSE LUBRICANT, PART NUMBER 4318062, OR EQUIVALENT,

CHARY 5 WHEEL BRAKES

[
OR LEFY SURGES DURING
SRAKING,
K BRAKE CHATTER
CHECK FOR
FROZEN PISTONS, ":ii‘f' s::ggrfg:o m"mgr%n !
CONTAMINATED HOLD RELEASE ON
FROZEN PISTONS, ONTO DRUM OR DISC
LINING, PARK BRAKE AND
CONTAMINATED LINING, SAND SURFACE
PINCHED LINES, GLAZED LINING OF DRUM OR DISC APPLY PARKING
LEAKING SEALS, : BRAKES ONLY
AND LINING
BANJO BOLT
3 LOW ENGINE VACUUM
SURGING OR PULSING
REFER TO : STILL PRESENT
JREFER TO. — :
SUSPENSION
MIS-ADJUSTED OR N
DEFECTIVE é"é“ii?;éi‘é&“"
PROPORTIONING VALV U Of
OR REAR DISC FOR
THICKNESS VARIATION

NO VIBRATION OR
PULSING
DEFECTIVE AUTOMATIC

ADJUSTER CHECK 1
'
¥

INSPECT FRONT BRAKES

CHART 2 FOR DISC RUNOUY
ACTUATION OR THICKNESS VARIATION. CONTAMINATED LINING
Appendix Il — Front-Whneel-Drive Car and Van Diagnostic Charnts




INSTRUCTIONS: Questions one through ten are multiple choice. Circle the letter in front of the answer you think s correct. Be sure to
write your name in the space provided. After compieting the quiz. turn it in to your meeting leacer.

NOTE: DO NOT TEAR OFF THIS PAGE

1. Which of the folliowing is not one of the three
major RWAL components?
A. Speed sensor.
B. Proportioning valve.
C. Electric brake control module.
D. Dual solenoid hydraulic valve. -

2. When testing for front disc thickness, what must
be done if runout is over 13 one-thousandths of
a millimeter?
A. Disc replacement.
8. Disc resurtfacing.
C. Hub replacement.
D. Either “A" or "B."

3. Which of the following is not a function of the
electronic control moduie?
A. Checks for electrical shorts or opens.
B. Stores fault codes.
C. Activates the isolation and dump valves.
D. All of the above are functions of the control
module.

4. During normal braking, the isolation vaive
is ——_,and thedump valveis ___ .
A. open, open -
B. open, closed
C. closed, open
D. closed, closed

5. Which valve is responsible for allowing brake
fiuid into the accumuiator?
A. Isolation vaive,
B. Proportioning valve.
C. Dump valve.
D. Outlet pressure valve.

6. If the amber RWAL warning light displays eight
short flashes and one long flash, what is the
stored fault code?

A. 6.

B.7
c.s.
D.9

Name:

7. Atter repairing an RWAL problem. what must you
do to clear the fauit code from the control mod-
ule’'s memory?

A. Ground an RWAL connector for five seconds.
B. Test drive the venhicle.

C. Press the control modules “clear” button.

D. Disconnect the module from battery power.

8. Which of the following RWAL components are
serviceable only by replacement?
A. Speed sensor.
8. Hydraulic valive.
C. Control module.
D. All of the above.

8. On rear-wheel-drive trucks, how is the propor-
tioning vaive separated?
A. Frontrear wheels.
8. Left frontright front wheels.
C. Right rearleft rear wheels.
D. Both left/both right wheels.

10.0n “D" body trucks, where is the electronic
control module located?
A. Under the steering column, behind the head-
lamp switch plate.
B. Lower right-hand side cowl.
C. On the ieft frame rail near the rear axle.
D. Behind the glove box.

DO NOT TEAR OFF THIS PAGE
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318 and 360 eubic inch engines have the serial num-

G INTRODUCTION AND GENERAL INFORMATION 3
Listed below are the various designations comprising the Vehicle Identification Number:
1st and 2ad Sth Digit Eng.  6th Digit 7th Digit
Digit 3rd Digit Series 4th Digit Displacement Mode! Assembly
Truck Model Body Type GVW Class Cu. In. Year Plant
B1—Bl100 0—MB300 Front Section A6,000#% or less B—225-1 31973 V~Warren
B2—B200 1—Tradesman Van, B—~6.001# to 10,000 E—LA318-1 X—Missouri
B3—B300 2—Sportsman Wagon, A F—360
3—Custom Sportsman Wagon
4—_Royal Sportsman Wagon
_ 5—Tradesman Maxivan,
: 6—Sportsman Maxiwagon,
: 7—Custom Sportsman Maxiwagon
} 8—Royal Sportsman Maxiwagon
! 9—CB300 Kary Van
ENGINE AND ENGINE PARTS IDENTIFICATION
Engine serial identification and parts replacement identification information can be located as follows:
) No. Engine S/N Parts Replacement
i Cyl. Displacement Location Information Location
i ] Right side of block Right side of block
' 6 225 cu. in. below #1 spark plug below #1 spark plug
5 8 318 cu. in. Left front of block Left front of block
i 8 360 cu. in. below cylinder head with engine number
| 225 cubic inch engines have the serial numbers Listed below are the various designations compris-
] stamped on the joint face at the right corner, adjacent  ing the engine serial identification for the 318 and 360
! to number one cylinder bore (Fig. 3). cubic inch displacement.
‘ s .

bers stamped on the front of the block just below the
left cylinder head (Fig. 4).

z

Fig. 3-225 Cubic Inch Engine Identification Number  Fig, 4-318 and 360 Cublc Inch Engine identification

Location Number Location
1st and 2nd 3rd, 4th Tth, 8th, Sth
Digit Model and 5th 6th Digit and 10th Digit
Year and Plant C.I.D. Engine Model Build Date
IM—1973 Mound Rd. 318 R—Regular Fuel 3444—Jan. 1, 1971
JW-—1973 Windsor 360 . 3809—Jan. 1, 1972

4175—Jan. 1, 1973

_ Listed below are the various designations comprising the engine serial identification for the 225 cubic
inch displacement.

1st spd‘thd .
Model lyz"r and ' 3'&'“4%‘;:;?“ NOTE: The numbers shown
Truck Engine C.l.D. below the Model Year and
cubic inch displacement
3--1973 225 indicate the Build Date.

T—Truck only
See Group 9 of this manual for additional identification information.

-

oev—
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SERVICE BRAKES 5-19

PRIMARY SECONDARY
RETURN . RSE;RLIJ:Z
: CH
SHOE
e SHOE RETAHNNERS.

SPRING AND

OO NAIL ASSEMBLIES

ratTLE B[
SPRING

BRAKE LEVER

SEC%NDARY
AUTOMATIC SHOE AND
ADJUSTER LINING

SPRING LEVER SPRING

ADJUSTER ADJUSTER \

SUPPORT SCREW LEVER
PLATE  ASSEMBLY
OVERLOAD
SPRING
LEFT REAR

PF442

fig. 2—Eleven Inch Brake Assembly (Rear)

shoes and remove parking brake lever strut and anti-
rattle spring. (Fig. 4).

{(7) Remove brake shoe retainers, springs and
nails. Using Tool C-1070, (Fig. §), and remove from
support.

(8) Disengage parking brake cable from parking
brake lever.

CLEANING AND INSPECTION

Wipe or brush clean (dry) the metal portions of

SPECIAL TOOL
{REMOVING AND
INSTALLING)

NP\ SECONDARY
B SHOE RETURN

“d

ADJUSTING
LEVER

kig, 3-Removing Shoe Return Springs (Left Rear)

ADJUSTER
SPRING

' /

ANCHOR PLATE
ADJUSTER

PRIMARY SHOE
RETURN SPRING

TAB OF ANTL /
RATTLE /
SPRING &4

& ki R0y Xl B parNING
. v b 8RAKE
CABLE

NU245

PRIMARY SHOE g
AND LINING o S

Fig. 4—-Removing or installina Parking Brake Strut
and Spring (Left Rear)

the brake shoes. Examine the lining contact pattern
to determine if the shoes are bent. The lining should
show contact across the entire width, extending from
heel to toe. Shoes showing contact only on one side
should be replaced.

Clean the support, using a suitable solvent, then
inspect for burrs. Remove if necessary. Clean and
inspect the adjusting screws for pulled or stripped
threads, then apply a thin film of lubricant to the
threads, socket and washer (Fig. 6). Replace adjuster
screw if corrosion of any part inhibits very free oper-
ation.

New brake shoe return springs and hold down
springs should be installed where the old springs have
been subjected to overheating or if their strength is
questionable. Spring paint discoloration or distorted
end coils would indicate an overheated spring.

TAB OF ANTI-

RATTLE SPRING
p 'BEHIND SHOE
WEB)

SECONDARY SHOE
AND LINING

. PRIMARY SHOE
- AND UNING™ =

NU244

fig. 5~Removing or installing Shoe Retainer,
Springs and Noils (Right Rear)
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SERVICE BRAKES  3-2!

S

The right star wheel is black, and the adjusting stud
end is not stamped. Install adjuster spring between
shoes. (Eleven inch brakes, install adjuster spring
with coil forward, opposite adjuster lever, Fig. 2.)

(8) Install adjusting lever spring over pivot pin on
shoe web. Install adjusting lever under spring and
over pivot pin. Slide lever slightly rearward to lock in
position.

(8) Using Tool C-4070, install shoe retaining nails,
retainers and springs. (Fig. 5).

{10) Thread adjuster cable over guide and Lok
end of overload spring in lever. (Fig. 1 and 2'. iBe
sure eye of cable is pulled tight against anchor and in
a straight line with guide).

Installing Rear Brake Drums
(1) Install brake drum. Reinstallation of retaining

clips is not necessary. Install wheel and tire assembly.
(2) Adjust brakes as described under “‘Brake Ad-
justment” at front of this Group.

BENDIX BX DUO-SERVO BRAKE

INDEX
Page Page
General Information ..............ciiiiiiiaiinn 21 Brake Shoe Installation ...................... 24
Service Procedure ........c.ovviivnnnn ereaeeeas 21 Brake Shoe Removal ..........ccovvvevnnnn.. 21
Brake Drum Installation ...............cvvun 24 Cleaning and Inspection ...........ccovvivvinnn. 21
Brake Drum Removal ...........ccoivvinnne. 21 Drum RefaCing ....c.ccvvveninvierinenenienen. 23

GENERAL INFORMATION

The Bendix BX Duo-Servo is a basic Duo-Servo
single anchor brake of an advanced and improved

t design. These rear brake assemblies include a parking

brake lever and cam plate, (Fig. 1) and are self
adjusting. .

A two-piston wheel cylinder is mounted in-an in-
dention on the support plate. The wheel cylinder must
be removed from the support plate for servicing.

Each brake shoe is held against the support plate

by a coil spring-hold down pin combination (Fig. 2).

Each support plate has six guide pads, three for
each shoe (Fig. 3). The shoe webs ride against these
pads.

Brake shoes are marked pri. (primdry) and sec.
(secondary) and also “This Side Out" for easy iden-
tification and application.

The rear brake assembly is shown in Fig. 4.

SERVICE PROCEDURES

BRAKE DRUM REMOVAL

Rear

(1) Raise vehicle on hoist or jacks and install jack
stands for safety.

(2) Remove whee! and tire assembly.

(3) Remove axle shaft nuts, washers and cones.

p axle shaft sharply in center to release cones if
they do not readily release. Remove axle shaft.

(49) Remove outer hub nut. Straighten lock washer,

Temove it, inner nut and bearing. Carefully remove
drum, :
CAUTION: If there is interference between brake
shoes and drum, remove hole cover and vsing a
Screwdriver and light piece of metal, release brake
shoes (Fig. 5),

BRAKE SHOES REMOVAL
Rear
@) Unhook adjusting lever return spring from the

lever (Fig. 1). Remove lever and return spring from
lever pivot pin. Unhook adjuster lever from adjuster
cable assembly.

(2) Using brake spring pliers (Fig. 6) unhook upper
shoe-to-shoe spring. Unhook and remove shoe hold
down springs (Fig. 7).

(3) Disconnect parking brake cable from parking
brake lever.

(4) Remove shoes with lower shoe-to-shoe spring
and starwheel as an assembly (Fig. 8).

CLEANING AND INSPECTION

Wipe or brush clean (dry) the metal portions of
the brake shoes. Examine the lining contact pattern
to determine if the shoes are bent. The lining should
show contact across the entire width, extending from
heel to toe. Shoes showing contact only on one side
should be replaced.
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- CLUTCH &-3

CLUTCH RELEASE ROD, g NUT
CLUTCH PEDAL LEVER l\

COTTER mn—.__.' '

" - o
g : PLAIN W*Ajk - = / |
Ty 4 © wises !
1N A\ 1 BUSHING |
COTTES
CLuTcH P
PEDAL ASSEMBLY
3,__—-800"
BUSHING B
Y
BRAKE PEDAL ASSEMBLY PEDAL PAD PYI226
Fig. 2~Clutch Pedal and Linkage
(8) Remove clutch assembly and disc from clutch  Cleaning and Inspection
housing. ’ (1) Use compressed air to clean dust out of clutch
CAUTION: Handle clutch and disc carefully to avoid  housing. Inspect for oil leakage through engine rear
contaminating the friction surfaces. main bearing oil seal and transmission drive pinion
SPRING ATTACHMENT POINTS PIVOT STUD  CONED WASHER BEARING

ASSEMBLY

10 INCH CLUTCH
HOUSING

CLUTCH ROD
SPRING

SPRING
11 INCH
" HOUSING

GREASE NIPPLE

COTTER PIN srart, | COTTER PIN <7 _SCREW AN
| g . T WASHER
PLAIN WASHER ' . TORQUE SHAFT BEARING 2 ASSEMBLY
NUT - 4,«‘""" ASSEMBLY FORK PIVO 3\\/
CLUTCH LEVER Z o — - N
—d" RN NS ) VO SEAL .
/—/ =) X a-SPRING
- ROD PLAIN WASHER , 3« SPRING WASHER QR £
@& A S’ % INSULATOR  [¥ B
SCRE/WF )\\ Y )\\ g "4 \ G >~ 7o
CONED WASHER——" rbD (6 (i s
Q, . SNAP RING ‘
.> GREASE NIPPLE FORK ASSEMBLY
SEAL
ADJUSTING NUT

PIVOT BEARING

TORQUE SHAFT
BRACKET ASSEMBLY

PY1227A

Fig. 3=Torque Shaft and Linkage
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64 CLUTCH-

PLAIN WASHER
SPRING WASHER
PLAIN WASHER "

CUP ’ SCREW
CLUTCH ROD
SWIVEL -

Fig. 4—Goarshm Interlock (A-250 Transmission)

seal, If leakage is noted, it should be corrected at this
time.

(2) Friction face of fiywheel should have a uni-
form appearance throughout entire clutch contact
area. If there is evidence of heavy contact on one
portion of wear circle and a very light contact 180°
from that portion, flywheel may be improperly
mounted or sprung. In either case, a dial indicator
mounted on clutch housing with plunger in contact
with wear circle, should show no more than .008 inch
runout throughout complete rotation of fiywheel,

(8) Friction face of fiywheel should also be free
from excessive discoloration, burned areas, small
cracks, grooves or ridges.

(4) The drive pinion pilot bushing pressed in rear
end of crankshaft should be smooth and show no
excessive wear. A new transmission main drive plnion
can be used to gauge size of bushing.

If necessary to replace bushing, proceed as detailed
under *“Crankshaft to Transmission Drive Pinion Pi-

lot Bushing.” .,
g \/..\BEARING AND SLEEVE

RETURN SPRING
(TYPICAL MOUNTING)

DUST SEAL

RETAINING SPRING CLUTCH HOUSING

NN9SA

Fig. 5-Clutch Release Fork, Bearing and Sleeve

" mersed in solvent.

ing."

FLYWHEE,

o

Fig. 6-Marking Clutch end Flywheel

(5) End of transmission main drive pinion should
be smooth and bright, without grooves and ridges.

(6) The disc assembly should be handled without
touching facings. Replace disc if facings show evi-
dence of grease or oil soakage, or wear to within less
than .015 inch of rivet heads. The hub splines and
splines on transmission main drive pinion should be a
snug fit without signs of excessive wear. Metallic por-
tions of disc assembly should be dry and clean and
show no evidence of having been hot. Each of the
arched springs between facings should be unbroken
and all rivets should be tight.

(7) Wipe friction surface of pressure plate with
kerosene, mineral spirits or other suitable solvent.

(8) Using a straight edge, check pressure plate for
flatness. The pressure plate friction area should be
flat within .020 inch and free from discoloration,
burned areas, cracks, grooves or ridges.

(9) Inner ends of release levers should have a uni-
form wear pattern.

(10) Using a surface plate, test cover for flatness.
All sections around attaching bolt holes should be in
contact with surface plate within .015 inch.

(11) The cover should be a snug fit on pressure
plate lugs. If cover assembly does not meet these
requirements, it should be replaced.

(12) Examine condition of clutch release bearing.
CAUTION: The clutch release bearing is a prelubri-
cated, sealed thrust bearing and should not be im-

The bearing should turn freely when held in the
hands under light thrust load, with no evidence of
roughness.

(13) If bearing is noisy, rough or dry, install a new
one on sleeve as detailed under “Clutch Release Bear-
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PISTON

SPRING -
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EXPANDERS P

PUSH ROD .3

PRESS-ON BOOT 5/16" BLEED SCREW PISTON RH23S g

Fig. 2—Rear Wheel Cylinder, 11 and 12 Inch Brakes

'DRUM BRAKES — BENDIX

INDEX ‘

Page Page i

General Information ............ ..o iiiiiiann. 16 Brake Shoe Installation ...................... 198
Service Procedure ...........cciiiiiiiniiienns 16 Brake Shoe Removal ..............covvevnenn 1§;

Brake Drum installation ..................... 19  Cleaning and Inspection ................cvvvues 1818
Brake Drum Removal ...............c.cvunns 16  Drum RefaCing «.uvveveviviiiienvninroeerennen
GENERAL INFORMATION :‘

The Bendix Duo-Servo is a single anc.ior brake of an
advanced and improved design. These rear brake
assemblies include a parking brake lever and cam
plate (Fig. 1), and are self-adjusting.

A two-piston wheel cylinder is mounted in an inden-
tion on the support plate. The wheel cylinder must be
removed from the support plate for servicing.

Each brake shoe is held against the support plate by
a coil spring hold-down pin combination (Fig. 2).

Each support plate has six guide pads (Fig. 3). The
shoe webs ride against these pads.

Brake shoes are marked “pri”. (primary) and “sec

SERVICE PROCEDURES

BRAKE DRUM REMOVAL

Rear

(1) Raise vehicle on hoist or jacks and install jack
stands for safety.

{2) Remove wheel and tire assembly.

(3) Remove axle shaft nuts. washers and cones. Rap
axle shaft sharply in center to release cones if they do
not readily release. Remove axle shaft.

(4} Remove outer hub nut. Straighten lock washer,
remove it, remove inner nut and bearing. Carefully
remove drum.

PRESS-ON 80OT

(secondary) and also “This Side Out” for easy 1dent1ﬁ- 4
cation and application (Fig. 4). i :
CAUTION: When servicing brake assemblies or com;
ponents, do not create dust by sanding, grinding ot
by cleaning brake parts with a dry brush or witige
compressed air. A water dampened cloth should b
used. Many brake components contain asbest
fibers which can become airborne if dust is createdis
during service operations. Breathing dust whl
contains asbetos fibers can cause serious bo
harm.

CAUTION: If there is interference between braf
shoes and drum, remove hole cover and using§
screwdriver and light piece of metal, release bra
shoes (Fig. 5). -

BRAKE SHOES REMOVAL

Rear

(1) Unhook adjusting lever return spring from &
lever (Fig. 1). Remove lever and return spring
lever pivot pin. Unhook adjuster lever from adj
cable assembly.




6-4 CLUTCH

RETURN SPRING
(TYPICAL MOUNTING)

DUST SEAL

RETAINING SPRING CLUTCH HOUSING

NNSSB.
" Fig. 4—Release Fork, Bearing, and Carrier

insulator (Fig. 3). '
(5) Remove the clutch release bearing and carrier

assembly from clutch release fork (Fig. 4) then remove
release fork and boot from clutch housing.

(6) Mark clutch cover and flywheel (Fig. 5) to main-
tain their same relative positions when reinstalling
clutch assembly.

(7) Loosen and back off clutch cover attaching bolts,
1 or 2 turns at a time, in succession, to avoid bending

cover flange.

(8) Remove clutch assembly and disc from clutch

housing.

Cleaning and Inspection
CAUTION: When servicing clutch assemblies or
components, do NOT create dust by sanding or by
cleaning clutch parts with a dry brush or with com-
pressed air. (A water dampened cloth should be
used.) The clutch disc contains “Asbestos Fibers”
which can become airborne if dust is created during
service operations, Breathing dust containing “As-
bestos Fibers” may cause serious bodlly harm,.

(1) Inspect for oil leakage through engine rear main

Fig. 5—~Clutch and Flywheel Punch Marking

'sprung. In either case, a dial indicator mounted on

bearing oil seal and transmission drive pinion seal. If
leakage is noted, it should be corrected at this time.
(2) Friction face of flywheel should have a uniform
appearance throughout entire clutch contact area. If
there is evidence of heavy contact on one portion of
wear circle and a very light contact 180° from that
portion, flywheel may be improperly mounted or

I

1
%

clutch housing with plunger in contact with wear g
circle, should show no more than .003 inch runout %
throughout complete rotation of flywheel. i3

(3) Friction face of flywheel should also be free from 3
excessive discoloration, burned areas, small cracks
grooves, or ridges.

(4) The drive pinion pilot bushing, pressed in rear s
end of crankshaft, should be smooth and show no 4
excessive wear. A new transmission main drive pinion 3
can be used to gauge size of bushing. ) 1

If necessary to replace bushing, proceed as detalled ;
under “Crankshaft to Transmission Drive Pinion Pnlot
Bushing.” .

(5) End of transmission main drive pinion should be§
smooth and bright, without grooves and ridges.

(6) The disc assembly should be handled witho
touching facings. Replace disc if facings show evidenc
of grease or oil soakage, or wear to within less t
.015 inch of rivet heads. The hub splines and spling
on transmission main drive pinion should be a snug fi
without signs of excessive wear. Metallic portions ¢
disc assembly should be dry and clean and show ng
evidence of having been hot. Each of the arch ;
springs between facings should be unbroken and @
rivets should be tight.

(7) Wipe friction surface of pressure plate wil
kerosene, mineral spirits, or other suitable solvent.:

(8) Using a straightedge, check pressure plate {ofEie
flatness. The pressure plate friction area should§
flat within .020 inch (.508 mm) and free from dif
coloration, burned areas, cracks, grooves, or ridgeésg

(9) Inner ends of release levers should have a Uil
form wear pattern. :

(10) Using a surface plate, test cover for ﬂatn
All sections around attaching bolt holes should be
contact with surface plate within .015 inch (.381 riifh

(11) The cover should be a snug fit on pressure plf
lugs. If cover assembly does not meet these requR
ments, it should be replaced. K

(12) Examine condition of clutch release beafg
The clutch release bearing is a prelubricated, sef
thrust bearing and should not be immersed in solve

The bearing should turn freely when held in :
hands under light thrust load, with no evidencZl
roughness. .

{(13) If bearing is noisy, rough, or dry, install a &
bearing on carrier as detailed under “Clutch Rel_
Bearing.”

> i
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DRUM BRAKES
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GENERAL INFORMATION

Rear wheel brakes (Fig. 2) are two shoe, internal
expanding type with automatic adjusting screw lo-
cated directly under wheel cylinder.

CAUTION: When servicing brake assemblies or com-
ponents, do not create dust by sanding, grinding or by
cleaning brake parts with a dry brush or with com-

pressed air. A WATER DAMPENED CLOTH SHOULD
BE USED. Many brake components contain asbestos
fibers which can become airborne if dust is created
during service operations, Breathing dust which con-
tains asbestos fibers can cause serious bodily harm.

SERVICE PROCEDURES

BRAKE DRUM

Remove or Install
To allow easier drum removal, loosen up the park-

ing brake cable by backing off the adjusting nut (Fig.
1). Further clearance can be obtained by backing off
the brake automatic adjuster screw. Remove plug
from the support plate and rotate starwheel with an
upward motion, using a screwdriver or an adjuster
Tool C-3784.

Remove grease cap (Fig. 2).

Remove cotter pin, lock nut, retaining nut and
washer (Fig. 2).
. Remove brake drum and bearings (Figs. 2 and 4).

Inspect brake linings for wear, shoe alignment and
contamination.

For installation reverse procedure.

ADJUSTMENT NUT

RH959

P (Y

Fig. 1. Loosening Parking Brake Cable

DUST SEAL 8RAKE DRUM

INNER
BEARING
BEARING CONE TTER
‘OUTER C%N

WHEEL NUT

BRAKE @CE%
RETAINING NUT /
GREASE
cap

RY144

Fig. 2, Brake Drum and Hub Assembly

i

R



UPPER COVER

ENGINE DOWEL (2)

SCREW AND WASHER
ASSEMBLY

PRESSURE PLATE ASSEMBLY

CLUTCH 63 'I..

FLYWHEEL COVER
ASSEMBLY

DOWEL (3)

CRANKSHAFT BOLT (6)
88 Nem (65 FT. LBS)

SCREW AND WASHER
ASSEMBLY (6)
28 Nem (250 IN. LBS.)

CLUTCH COVER AND
RF224

Fig. 3. A-460, A-465, and A-525 Manual Transaxle Clutch—Disassembled (2.2L Engine)

temoval and Installation

(1) Remove or install transaxle. See “Group 21,
A-460, A-465, and A-525 Manual Transaxle,” for pro-
cedure.

(2) Mark clutch cover and flywheel, to maintain
their same relative positions when reinstalling clutch
assembly.

(3) Insert clutch disc aligning tool C-4676 through
the clutch disc hub to prevent the clutch disc from
falling and damaging the facings (Fig. 4).

(4) Loosen or tighten clutch cover attaching bolts,
one or two turns at a time, in succession, to avoid

- bending the cover flange (Fig. 2 or 3).

(5) Remove or install the clutch pressure plate and
cover assembly and disc from fiywheel. Handle care-
fully to avoid contaminating the friction surfaces.

(6) Remove or install clutch release shaft and slide
release bearing assembly off the input shaft seal re-
tainer. '

(7) Remove or install the fork from the release
bearing thrust plate (see “‘Release Bearing and Fork”

. Section in Group 21.

(8) To reinstall, reverse the above procedure.

(8) Mount clutch assembly on flywheel, being care-
ful to properly align dowels and the alignment marks
made before removal. Apply pressure to the align-
Ment tool to center the tip of the tool into the crank-
shaft and the sliding cone into the clutch fingers while
8nugging the clutch attaching bolts sufficiently to hold

the disc in position. :

(10) To avoid distortion of the clutch cover, bolts
should be tightened a few turns at a time alternately
until they are all seated. Tighten to 28 N-m (250 in.
1bs.). Remove clutch disc alignment tool.

Cleaning and Inspection '
CAUTION: When servicing clutch assemblies or com-

DOWELS (D)

RB20Y

Fig. 4. A-460, A-465, and A.525 Manual Transaxie
Clutch Disc Aligning Tool

[
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ponents, do NOT create dust by sanding or by clean-
ing clutch parts with a dry brush or with compressed
air. (A water dampened cloth shovid be used). The
clutch disc contains “Asbestos Fibers” which can be-
come airborne if dust is created during service opera.
tions. Breathing dust containing ‘‘Asbestos Fibers”
may cause serious bodily harm.

(11 Inspect for oil leakage through engine rear main
bearing oil seal and transaxie drive pinion seal. If
leakage is noted. it should be corrected at this time.

(2) The friction faces of the pressure plate and fly-
wheel should have a uniform appearance throughout
the entire disc contact area. If there is evidence of
heavy contact on one portion of the wear circle and
very light contact 180 degrees from that portion. the
flywheel and/or pressure plate may be improperly
mounted or sprung. The fiywheel should be checked
with a dial indicator mounted on the engine with the
plunger in contact with the wear circle. It should show
no more than .003 inch runout for a complete rotation
of the flvwheel. Load the crankshaft forward to pre-
vent including crankshaft endplay in runout measure-
ment.

(3) The friction faces of the flywheel and pressure
plate should also be free from excessive discoloration.
burned areas. small cracks. deep grooves, or ridges.

(4) The disc assembly should be handled without
touching the facings. Replace disc if the facings show
evidence of grease or oil soakage. or wear to within
less than .38 mm (.015 inch) of the rivet heads. The
splines on the hub and transaxl: shaft should be a
snug fit without signs of excessive wear. Metallic por-
tions of disc assembly should be dry and clean. and
show no evidence of having been hot. Each of the

“arched springs between the facings should not be

broken and all rivets should be tight.

(5} Wipe the friction surface of the pressure plate
with a suitable solvent.

(6) Using a straightedge. check pressure plate for
flatness. The pressure plate friction area should be
flat within .020 inch and free from discoloration.
burned areas. cracks, grooves, or ridges.

(7) Inner ends of the release levers should have a
uniform wear pattern.

(8) Using a surface plate. test cover for flatness. All
sections around attaching bolt holes should be in con-
tact with surface plate within .015 inch.

(9) The cover should be a snhug fit on fiywheel
dowels. If the clutch assembly does not meet these
requirements, it should be replaced.

(10 Examine condition of clutch release bearing. It
is a prelubricated and sealed angular contact bearing
and should not be immersed in solvent.

The bearing should turn freely when held in the
hand under light thrust load with no evidence of

—

roughness.
(11) If the bearing is noisy. rough. or dry. replace
the complete bearing assembly with a new assembly,

RELEASE BEARING AND FORK
(Removed from Transaxle)

Removal and Installation

(1) Remove the clutch release shaft and then slide
the fork and bearing assembly off the bearing pilot.

(2) Remove the fork from the bearing thrust plate;

(3) Examine the condition of the bearing. It is pre.
lubricated and sealed and should not be immersed in
solvent. :

(4) The bearing should turn smoothly when held in
the hand under a light thrust load. A light drag caused
by the lubricant fill is normal. If the bearing is noisy,
rough. or dry. replace the complete bearing assembly
with a new bearing.

(5) The plastic liner is prelubricated at assembly.
If the grease is contaminated. wipe out the old grease
and fill the cavities and coat the inner surface of the
liner with multipurpose grease. If the liner is cracked
or shows signs of heavy wear. replace the bearing
assembly.

(6) Check the condition of the spring clips. If the
clips are loose or distorted replace the bearing as
sembly.

(7) Before assembling the fork, lubricate the rou..u-
ed thrust pads and the spring clip cavities with multi-
purpose grease.

(8) Assemble the fork to the bearing by sliding the
thrust pads under the spring clips. Be careful to avoid
distorting the spring clips. These clips prevent the
bearing thrust plate from rotating with the bearing.

{9y Slide the bearing and fork assembly onto the
bearing pilot.

(10) Position the release shaft bushings in the
housing and install the release shaft. Install the re-
tainer clip in the shaft groove near the large bushing.

{11) Install the release lever and retaining clip on
the outer end of the release shaft.

CLEANING PRECAUTIONS

Condensation from steam vapors tend to accumu-
late on the internal clutch mechanism when the ve-
hicle is steam cleaned. The facing of the disc will
absorb moisture, and the force exerted by the pres
sure plate will bond the facings to lywheel and/or,
pressure plate, if vehicle is allowed to stand for some
time before use. If this condition occurs, it will neces:
sitate replacement of disc assembly, fiywheel and/or
clutch asembly. Immediately after cleaning operation,
start engine and drive vehicle to normal clutch oper-
ating temperature in order to dry off disc asse’
pressure plate, and fiywheel.
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5-44 BRAKES—SERVICE

inch (.127mm). Drum runout should not exceed .007
inch (.178mm) out of round. If the drum runout or di-
ameter variation exceed these values the drum
should be refaced. For best results in eliminating the
irregularities that cause brake roughness and surge
the amount of material removed during a single cut
should be limited to .005 inch (.127mm). When the
entire braking surface has been cleaned a final cut of

001 inch (.025mm) will assure a good drum surface.-
providing the equipment used is capable of giving .

the precision required for resurfacing brake drums.
Deeper cuts are permissible for the sole purpose of
removing deep score marks.

Do not reface more than .060 inch over the stand-
ard drum diameter,

All drums will show markings of maximum allow.
able diameter. For example, an eleven inch (279mm)
drum will have a marking of MAX. DIA 11.090 inch
(281mm), This marking includes .030 inch (.762mm)
for allowable drum wear beyond the recommended
J060 inch (1.52mm) of drum refacing.

CLEANING AND INSPECTION

Wipe or brush clean (dry) the metal portions of the
brake shoes. Examine the lining contact pattern to
determine if the shoes are bent. The lining should
show contact across the entire width, extending from
heel to toe. Shoes showing contact only on one side
should be replaced. Shoes having sufficient lining but
lack of contact at toe and heel should be measured
for proper grind.

Clean the support, using a suitable solvent, then in-
spect for burrs. Remove if necessary. Clean the
threads of the adjusting screws, then inspect for
pulled or stripped threads Ta

Flg. G-Romovlng of lnna"lng Uppor Shoe to Shoe
. LW Spring (Rear) tofi- o

PY 14

Fig. 7~Removing or Installing Shoe Hold
Down Springs (Rear)

BRAKE SHOE INSTALLATION

Rear
Pivot screw and adjusting nut have left hart

threads on left brake assemblies (brakes on left side
of the vehicle) and right hand threads on right hant
assemblies (brakes on right side of the vehicle).

(1) Lubricate and assemble starwheel assembls
Lubricate guide pads on support plates (Fig. 3) witx
MOPAR Multi-Purpose lubricant Part Number
2032524 or equivalent.

(2) Assemble starwheel, lower shoe-to-shoe spring
and primary and secondary shoe and position on sup
port plate (Fig. 8).

PY1245

Flg. Boltomov)ng or lnsfe"lng Shoe Assembly
* (Rear)

Ine
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L'}




———

-~ 81-370-2008

Printed in U.S.A.

i By e e A



L T . RS

62 CLUTCH
Condition

Possible Cause

Correction

CLUTCH SLIPPING

DIFFICULT GEAR
SHIFTING

{a) Burned, worn, or oi! soaked facings.

(b) Insufficient pedal free play.
(c) Weak or broken pressure springs.

(a) Excessive pedal free play.

{b) Excessive deflection in linkage or
firewall, T

{c) Worn or damaged disc assembly.

(d) Improperly adjusted cover assembly.

(e) Clutch disc splines sticking.

(f) Worn or dry pilot bushing.
(g) Clutch housing misaligned.

(a) Replace disc assembly and correc:
cause of contamination,

(b) Adjust release fork rod.

(c) Replace cover assembly.

(a) Adjust release fork rod.
(b) Repair or replace linkage.

(c) Replace disc assembly.

(d) Replace cover assembly.

(e) Remove disc assembly and free up
splines or replace disc.

(f) Lubricate or replace bushing.

(g) Align clutch housing.

CLUTCH NOISY (a) Dry clutch linkage.
(b) Worn release bearing.
(c) Worn disc assembly.

{d) Worn release levers.

(e) Worn or dry pilot bushing,
(f) Dry contact at pressure plate lugs

in cover.

(a) Lubricate where necessary.
{b) Replace release bearing.

(c) Replace disc assembly,

(d) Replace cover assembly.
(e) Lubricate or replace bushing.
(f) Lubricate very lightly.

SERVICE PROCEDURES

Improper operation or excessive wear may impair
clutch function to a point where it may be necessary
to remove and replace disc and/or cover assembly,

"Handle clutch and disc carefully to avoid contaminat.

ing friction surfaces. :

Removal

(1) Remove transfer case (if so equipped). See -

Group 21. .
(2) Remove transmission. See Group 21.
(3) Remove clutch housing pan,
(4) Disconnect return spring from clutch release

ASSEMBLE ROD WITH
THIS SIDE AGAINST LEVER

ROD PIVOT STUD R
SPRING WASHER

TORQUE SHAFT r N
VIEW A smn’g\ LS

.
(FRONT VIEW) . - SEAL ~
————— TORQUE ; ?: :
ROD <) SHAFT "\ PIVOT 3
. > BEARI
,‘}%mma Y RING

BEARING
ASSEMBLY

: Y
@<« SPRING WASHER .
SWIVEL

N ROD ’ S
NSEA Lé\ ADJUSTING NUT~>§
SPRING N[ p  ADJUST NUT
WASHER RING TO PROVIDE
_ 090 FREE

PLAY AY
OUTER END
OF FORK

i
PIVOT
BEARING

SEAL

FRONT  BRACKET NUT

Fig. 2-Torque Shaft and Linkage '* Y= -

PHISOS | RETAINING SPRING

fork and clutch housing.

(5) Remove fork rod assembly spring washer from
pin and remove rod with adjusting nut, washer, and
insulator.

(6) Remove clutch release bearing and carrier as-
sembly from clutch release fork then remove release
fork and boot from clutch housing (Fig. 3).

" (7) Mark clutch cover and flywheel to maintain
their same relative positions when reinstalling clutch

" assembly (Fig. 4).

(8) Loosen and back off clutch cover attaching
bolts, one or two turns at a time, in succession, to
avoid bending cover flange.

(9) Remove clutch assembly and disc from clutch
housing.

Cleaning and Inspection
(1) Clean clutch dust from clutch housing with vac-

uum brush or shop towel. Do not use compressed alr.
Inspect for oil leakage through engine rear main bear-
ing oll seal and transmission drive pinion seal. If leak-

RETURN SPRING
(TYPICAL MOUNTING)

BEARING AND CARRIER
/ SPRINGS

CLUTCH HOUSING
NN95B

- 7. Fig. 3=Release Fork, Bearing, and Carrier
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GENERAL INFORMATION

Rear wheel brakes (Fig. 2) are two shoe. inter-
nal expanding type with automatic adjusting
screw located directly under wheel cylinder.
CAUTION: When servicing brake assemblies or com-
ponents, do not create dust by sanding, grinding or
by cleaning brake parts with a dry brush or with com-

pressed air. A WATER DAMPENED CLOTH SHOULD
BE USED. Many brake components contain asbestos
fibers which can become airborne if dust is created
during service operations. Breathing dust which con-
tains asbestos fibers can cause serious bodily harm.

SERVICE PROCEDURES

BRAKE DRUM REMOVAL AND INSTALLATION

To allow easier drum removal. loosen up the
parking brake cable by backing off the adjusting
nut (see “Adjusting Parking Brake™). Further
clearance can be obtained by backing off the
brake automatic adjuster screw. Remove plug
from the support plate and rotate starwheel with
an upward motion, using a screwdriver or an
adjuster Tool C-3784.

Remove grease cap (Fig. 1).

Remove cotter pin. lock nut, retaining nut and
washer (Fig. 1).
3)Remove brake drum and bearings (Figs. 1 and

Inspect brake linings for wear, shoe alignment
and contamination.

For installation reverse procedure.

DUST SEAL BRAKE DRUM

INNER
BEARING

BEARING CONE
(OUTER) cotrer

LOCK

WHEEL NUT BRAKE DRUM

RETAINING NUT

GREASE
CAP

~ RYI
Fig. 1—Brake Drum and Hub Assembly
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UPPER COVER

DOWEL (2)

SCREW AND WASHER
ASSEMBLY

. =3 Mark clutch cover and flywheel. to main-
- -iaintheir same relative positions when reinstall-
€lutch assembly.
._‘_Insert Clutch Disc Aligning Tool C-4676
h the clutch disc hub to prevent the clutch
gom falling and damaging the facings (Fig. 4).
Aoosen or tighten clutch cover attaching
jione or two turns at a time. in succession,
0id bending the cover flange (Figs. 2 or 3).
emove or install the clutch pressure plate
ghaver assembly and disc from flywheel. Han-
i’ 2fully to avoid contaminating the friction
,move or install clutch release shaft and
\n-release bearing assembly off the input
retainer.
Bmove or install the fork from the release
thrust plate (see “Release Bearing and
dction in Group 21).
9 reinstall, reverse the above procedure.
ount clutch assembly on flywheel. being
.80 properly align dowels and the align-
RQUKs made before removal. Apply pressure
: rsignment tool to center the tip of the tool
- g cranksha_ﬂ and the sliding cone into the
J-8ers while snugging the clutch attaching
litclently to hold the disc in position.

.

CLUTCH 6-3

ASSEMBLY

COVER
DOWEL (3)

FLYWHEEL

CRANKSHAFT BOLT (6)
88 Nem (65 F1. LBS)

SCREW AND WASHER
ASSEMBLY (6)
28 Nem (250 IN. LBS)

CLUTCH DISC

CLUTCH COVER AND
PRESSURE PLATE ASSEMBLY

(10) To avoid distortion of the clutch cover.
bolts should be tightened a few turns at a time
alternately until. they are all seated. Tighten to
28 N'm (250 in. 1bs.). Remove clutch disc align-
ment tool.

Cleaning and Inspection
WARNING: WHEN SERVICING CLUTCH ASSEMBLIES
OR COMPONENTS, DO NOT CREATE DUST BY SAND-

PRESSURE ¥/
PLATE

AON %\ l\'-_; / f
O\
4 CLuTeH oisc 577
.. \\\AUGNMENT_@@ p
N100L C.4876
XOpXig .

1%
/<

RB20Y
Fig. 4—Manual Transaxie Clutch Disc Aligning Tool




NG OR BY CLEANING CLUTCH PARTS WITH A DRY
BRUSH OR WITH COMPRESSED AIR. (A WATER
DAMPENED CLOTH SHOULD BE USED). THE CLUTCH
DISC MAY CONTAIN “ASBESTOS FIBERS" WHICH
CAN BECOME AIRBORNE IF DUST IS CREATED DUR-
ING SERVICE OPERATIONS. BREATHING DUST CON-
TAINING “ASBESTOS FIBERS“ MAY CAUSE SERIOUS
BODILY HARM.

(1) Inspect for oil leakage through engine rear
main bearing oil seal and transaxle drive pinion
seal. If leakage is noted. it should be corrected
at this time.

{2) The friction faces of the pressure plate and
flywheel should have a uniform appearance
throughout the entire disc contact area. If there
is evidence of heavy contact on one portion of

the wear circle and very light contact 180 de-
- grees from that portion, the flywheel and/or pres-

sure plate may be improperly mounted or sprung.
The flywheel should be checked with a dial indi-
cator mounted on the engine with the plunger in
contact with the wear circle. It should show no
more than .003 inch runout for a complete rota-
tion of the flywheel. Load the crankshaft for-
ward to prevent including crankshaft endplay in
runout measurement.

(3) The friction faces of the flywheel] and pres-
sure plate should also be free from excessive
discoloration. burned areas. small cracks. deep
grooves, or ridges.

(4) The disc assembly should be handled with-
out touching the facings. Replace disc if the fac-
ings show evidence of grease or oil soakage, or
wear to.within less than .38 mm (.015 inch) of the
rivet heads. The splines on the hub and transaxle
shaft should be a snug fit without signs of exces-
sive wear. Metallic portions of disc assembly
should be dry and clean, and show no evidence
of having been hot. Each of the arched springs
between the facings should not be broken and
all rivets should be tight.

(5) Wipe the friction surface of the pressure
plate with a suitable solvent.

(6) Using a straightedge, check pressure plate

for flatness. The pressure plate friction area

should be flat within .020 inch and free from dis-
coloration. burned areas, cracks. grooves, or ridges.

(7) Inner ends of the release levers should have
a uniform wear pattern.

(8) Using a surface plate, test cover for flatness.
All sections around attaching bolt holes should
be in contact with surface plate within .015 inch.

(9) The cover should be a snug fit on flywheel
dowels. If the clutch assembly does not meet
these requirements, it should be replaced.

(10) Examine condition of clutch release bear-
ing. It is a prelubricated and sealed angular con-

CLUTCH

tact bearing and should not be immersed in
solvent.

The bearing should turn freely when held in
the hand under light thrust toad with no evi-
dence of roughness.

_(1D) If the bearing ‘is noisy, rough, or dry, re-
place the complete bearing assembly with a new
assembly. )

RELEASE BEARING AND FORK
(Removed from Transaxie)

Removal and installation

(1) Remove the clutch release shaft and then
slide the fork and bearing assembly off the bear-
ing pilot.

(2) Remove the fork from the bearing thrust
plate.

(3) Examine the condition of the bearing. It is
prelubricated and sealed and should not be im-
mersed in solvent.

(4) The bearing should turn smoothly when held
in the hand under a light thrust load. A light
drag caused by the lubricant fill is normal. If the
bearing is noisy. rough. or dry, replace the com-
plete bearing assembly with a new bearing.

(5) The plastic liner is prelubricated at assem-
bly. If the grease is contaminated. wipe out the

old grease and fill the cavities and coat the in-

ner surface of the liner with multipurpose grease.
If the liner is cracked or shows signs of heavy
wear, replace the bearing assembly.

(6) Check the condition of the spring clips. If
the clips are loose or distorted, replace the bear-
ing assembly.

(7) Before assembling the fork, lubricate the
rounded thrust pads and the spring clip cavities
with multipurpose grease.

(8) Assemble the fork to the bearing by sliding
the thrust pads under the spring clips. Be care-
ful to avoid distorting the spring clips. These
clips prevent the bearing thrust plate from rotat-
ing with the bearing.

(9) Slide the bearing and fork assembly onto
the bearing pilot.

(10) Position the release shaft bushings in the
housing and install the release shaft. Install the
retainer clip in the shaft groove near the large
bushing.

(11) Install the release lever and retaining clip
on the outer end of the release shatft.

CLEANING PRECAUTIONS

Condensation from steam vapors tend to accu-
mulate on the internal clutch mechanism when
the vehicle is steam cleaned. The facing of the
disc will absorb moisture, and the force exerted
by the pressure plate will bond the facings to
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'GENERAL INFORMATION

All drum brake applications are two shoe, internal
expanding brakes with application adjusters. The
lower ends of the brake shoes are connected by a

“tubular star wheel adjusting screw (Figs. 1 and 2).’

CAUTION: When servicing brake assemblies or com-
ponents, do not create dust by sanding, grinding or
by cleaning brake parts with a dry brush .or with

compressed air. A water dampened cloth should be
used. Many brake components contain asbestos
fibers which can become airborne if dust is created
during service operations. Breathing dust which
contains asbestos fibers can cause serious bodily
harm.

SERVICE PROCEDURES

BRAKE DRUM REMOVAL

(1» Remove rear plug from brake adjusting access -

hole. A
(2) Insert a thin screwdriver into brake adjusting
hole and hold adjusting lever away from notches of
adjusting screw. g
(3} Insert Tool C-3784 into brake adjusting hole and
engage notches of brake adjusting screw. Release

SHOE SHOE

RETURN  ANCHOR  RETURN SHOE RETAINERS,
SPRING PLATE SPRING SPRING AND
. NAIL ASSEMBLIES

SHOE TO SHOE
SPRING

ADJUSTER
SCREW
ASSEMBLY LEFT REAR -

RN224

Fig.'1—Eleven Inch Brake Assembly

" brake by prying down with adjusting tool.

(4) Remove rear wheel and clips from wheel studs
that holds drum on axle. Discard clips. Remove
drums.

(5) Inspect brake lining for wear, shoe alignment, or
contamination from grease or brake fluid.

BRAKE SHOE REMOVAL

(1) Remove brake drum.

(2) Using Tool C-3785, remove brake shoe return
springs (Fig. 2). (Note how secondary shoe return
spring overlaps primary shoe return spring) (Fig. 1).

(3) Slide eye of automatic adjuster cable off anchor
and then unhook from adjusting lever. Remove cable

- assembly, cable guide, and anchor plate.

SPECIAL TOOL
) (REMOVING AND
INSTALLING)

CABLE

L Lever
SPRING

Fig. 2=Removing Shoe Return Springs
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@ Dlsconnect return spring from clutch relem
fork and clutch housing.

(5) Remove fork rod assembly spring washer from
pin and remove rod with adjusting nut, washer, and
insulator. A

(6) Remove clutch release bearing and carrier
assembly from clutch release fork then remove re-
lease fork and boot from clutch housing (Fig. 3).

(7) Mark clutch cover and flywheel to maintain -

their same relative positions when reinstalling clutch
assembly (Fig. 4).

(8) Loosen and back off clutch cover attaching bolts,.
one or two turns at a time, in suceewon, to avoid

bending cover flange.
9) Remove clutch assembly and disc from clutch
housing.

Cleaning and 'lnspocuon

WARNING: WHEN SERVICING CLUTCH ASSEM-
BLIES OR COMPONENTS, DO NOT CREATE DUST
B8Y SANDING OR BY CLEANING CLUTCH PARTS
WITH A DRY BRUSH OR WITH COMPRESSED AIR.
(A WATER DAMPENED CLOTH SHOULD BE USED).
THE CLUTCH DISC MAY CONTAIN “ASBESTOS
FIBERS” WHICH CAN BECOME AIRBORNE IF DUST
IS CREATED DURING SERVICE OPERATIONS.
BREATHING DUST CONTAINING “ASBESTOS
FIBERS” MAY CAUSE SERIOUS BODILY HARM.

(1) Inspect for oil leakage through engine rear main
bearing oil seal and transmission drive pinion seal. If
leakage is noted, it should be corrected at this time.

(2) Friction face of flywheel should have a uniform
appearance throughout entire clutch contact area. If
there is evidence of heavy contact on one portion of
wear circle and a very light contact 180" from that
portion, flywheel may be improperly mounted or
sprung. In either case, a dial indicator mounted on
clutch housing with plunger in contact with wear
circle, should show no more than .0038 inch runout
throughout complete rotation of flywheel. .

(al .
RETURN SPRING . BEARING AND CARRIER

{TYmicat MOUNTING)

CLUTCH 76-3

Flg. 4—clutch and Flywhool Marking

(3) Friction face of flywheel should also be free from
excessive discoloration, burned areas, small cracks,
grooves, or ridges.

(4) The. drive pinion pilot bushing, pressed in-rear
end of crankshaft, should be smooth and show no
excessive wear. A new transmission main drive pinion

"can be used to gauge size of bushing.

If necessary to replace bushing, proceed as detailed-

under “Crankshaﬂ: to ‘l‘rmmimon Drive Pinion Pilot

" Bushing.”

(5) End of transmission main drive pinion should be
smooth and bright, without grooves and ridges.
" (6) The disc assembly should be handled without
touching facings. Replace disc if facings show evidence
‘of grease or oil soakage, or wear to within less than
016 inch of rivet heads. The hub splines and splines
on transmission main drive pinion should be a snug fit
without signs of excessive wear. Metallic portions of
disc assembly should be dry and clean and show no
evidence of having been hot. Each of the arched
springs between facings should be unbroken and all
rivets should be tight.

(7) Wipe friction surface of pressure plate with
kerosene, mineral spirits, or other suitable solvent.

(8) Using a straightedge, check pressure plate for
flatness. The pressure plate friction area should be
flat within .020 inch (.508 mm) and free from discolor-
ation, burned areas, cracks, grooves, or ridges.

(9) Inner ends of release levers should have a uni-

. form wear pattern.

(10) Using a surface plate, test cover for flatness.
All sections around attaching bolt holes should be in
contact with surface plate within .015 inch (.381 mm).

(11) The cover should be a snug fit on pressure plate
lugs. If cover assembly does not meet these require-
ments, it should be replaced.
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Automobile performance is no longer just straight-line brute
power. It is a vehicies ability to instantaneously respond
to a drivers needs. Chryslers commitment to total bal-
anced performance has been reflected in surefooted
handling, smooth ride, and precise braking.

in this month's Master Tech session, we will discuss the
operation and diagnosis of brake systems on Chryslers
domestically built front-wheel-drive vehicles.

Contents ~age

Standard Brake Equipment...........c.ceevcnnieiee 1
The Proportioning Vailve...........cceeeees ceceas . 2
Testing the Proportioning Vailve .......ccccoveeeee 8
Master Cylinder Diagnosis ............ cevenesseces B
Brake Booster Diagnosis.............c.ceeeeeeiees 8
Height-Sensing Proportioning Valve............. 10



I Standard Brake Equipment

Standard brake equipment on these vehicles consists of:

Fig. 2 — @ Rear seif-adjusting drum brakes.

Fig. 4 — @ Master cylinder.

There is a differential/proportioning combination vaive on

‘all models except the Chrysler New Yorker. Dodge 600

four door, and Plymouth Caravelle four door. Because of
their balanced brake system, these models require a dif-
ferential vaive only.



All Chrysler brake systems are power assisted, using an tem and the right front and left rear on the other (Fig. 5).
aluminum dual master cylinder with a black nyion reser- This keeps the cars stopping power the same on both
voir. 360-34-1135 The brake System is diagonally spiit, with hydraulic circuits.

the left front and right rear brakes on one hydraulic sys-

Fig. 5 — Chrysier's diagonally spiit brake system.

>

+

The Proportioning Valve

The proportioning valve distributes the correct amount of
hydraulic pressure to the rear brakes (Fig. 6).

Fig.s—ThoproponiofingvaMkoepsbrakingpowofundofoombl.
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The proportioning valve section operates by transmitting
full input pressure to the rear brakes up to a certain point,
called the split point (Fig. 7). And beyond that point, it
limits the amount of hydraulic pressure increase to the
rear brakes according to a certain ratio. Thus, on light
pedal applications, approximately equal brake pressure
will be transmitted to the front and rear brakes. while on

FROM
MASTER CYLINDER
SECONDARY PORT

TG LEFT

FRONT
BRAKE =

[’|

heavier applications, the pressure transmitted to the rear
brakes will be lower than the pressure transmitted to the
front brakes to prevent premature rear wheel lockup. If
hydraulic pressure is lost in one half of the diagonally split
system, the operation of the proportioning valve in the
remaining half is nét affected.

FROM
MASTER CYLINDER
PRIMARY PORT

TO RIGHT
FRONT
BRAKE

,/-TG LEFT

. REAR BRAKE

Fig. 7 - The proportioning valves spiit point heips eliminate rear wheel lockup.
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Despite the record of Chrysiers brake systems for relia-
bility, occasionally problems may be encountered and
dealing with these problems in the most time-efficient

manner is in everyones best interest.

-Fig

The service manual is a valuable tool for isolating a brake
problem prior to replacing any brake component. By
removing the wheel and brake drum, you can inspect the

- brake linings for wear, brake fiuid contamination, or other

types of contamination (Fig. 10). You can also ingpect the
whee! cylinder boots to make sure they are dry and work-

. 9 = The vanous headings in the brake diagnosis section will help pinpoint the

if, for example, you receive a customer complaint of a
“left rear whee! lockup® (Fig. 8), verify the complaint with
a road test of the vehicle. Once you confirm the problem.,
you should refer to the service manual section on basic
brake diagnosis (Fig. 9).

Riac SRR
problem.
ing properly (Fig. 11). A fluid stain may be visible on the
boot. 062-48-4960 This may not be a leak; it may be fiuid
used during assembly. If both check out, this indicates
the proportioning valve may not be limiting hydraulic
pressure to the feft rear brake.

w~ e A%
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Fig. 10 — Always wear a mask while performing brake lining
ingpections.

In order o test the proportioning valve when the left rear
wheel locks first, install one gauge and “T" (set C-4007-
A) between the brake line from the master cylinder pri-
mary port and the brake valve assembly (Fig. 12). Then

Fig. 12 — Install a gauge and “T" to get a proportioning vaive
input reading. .

install the second gauge (set C-4007-A) to the left re:
brake line, where it attaches to the left rear brake cylinde
(Fig. 13).

Fig. 13 — The brake line from the rear wheel cylinder will give
you an output reading.
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Be sure to bleed the hose and gauge to get an accurate
pressure reading (Fig. 14). Have a heiper exert pressure
on the brake pedal and hold it. Get a reading on the vaive
inlet gauge. then check the reading on the outlet gauge
(Fig. 15).

if the inlet and outlet pressures do not agree with the
values listed on the chart in the service manual (Fig. 16),
replace the valve.

BRI

Fig. 14 — Airin the hose and gauge could affect the reading
yOu receive.

L

if the customers complaint happens to be the “pedal goes
to the floor” check for leaks or air in the system. If there
are no leaks or air in the system, the master cylinder is
the component to check. Incidentally, a brake booster will
not be responsible for the pedal going to the floor.

Fig. 15 — The same reading at the inlet and outlet would
indicate that the proportioning valive 1s not performing
its function.
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Fig. 16 -— The chart in the service manual can heip you confirm
any problem related to the proportioning vaive.

Correct master cylinder diagnostic procedures can save
time, trouble. and the unnecessary replacement of a
properly functioning master cylinder.




When testing the master ¢ylinder. always make sure
the ignition switch is turned on 50 that the warning light
system is operational (Fig. 17). Aiso test the brake wam-
ing light to verify that it is functioning properiy
(Fig. 18).

Fig. 17 — Master cylinder diagnosis is conducted with the
ignition switch on.

Fig. 18 — Is the brake waming light working?

Releasing the parking brake will verify whether or not the
brake warning light is operating property.

Before testing the hydraulic system, first check the brake
fiuid level and also check the underside of each reservoir
cap to make sure the cap diaphragm is not swollen (Fig.
19). This may indicate fluid contamination.

The basic hydraulic test is conducted, with the ignition

switch in the “on™ position, by slowly applying the brake
pedal and gradually increasing the pedal effort. If the

-
o~
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Fig. 19 — A swollen cap diaphragm is one of the signs of a
contaminated brake system.

warning light tumns on during moderate pedal effort and
stays on when the pedal is released. and there is also no
indication of a fluid leak, then the master cylinder has an
internal leak and should be replaced.

However, if the waming light tums on after holding heavy
pedal pressure for several seconds and stays on when
the pedal is released, look for an external leak in the sys-
tem (Fig. 20).

. 43
Fig. 20 — Check for exiernal master cylinger leaks.




If the customers complaint is “high pedal effort” the cause
could be the brake booster. Brake booster operation is an
important element of the brake systems actuation. Diag-
nosis of any potential-problem is outlined in the service
manual and should be followed closely. 419-80-3517
However, before beginning diagnosis of the brake sys-
tem, make sure the engine is providing enough vacuum
— vacuum hoses are connected and not plugged or
damaged. Remember to pay special attention to the vac-
uum line connection at the booster.

Begin the brake booster diagnostic test with the engine
off. First depress and release the brake pedal several times
to remove the vacuum from the power unit. Then depress
and hold the pedal with light pressure and start the engine.
If the power unit is operating properly. the pedal will fall
slightly and then hold (Fig. 21). There will be less effort
needed to depress the pedal. Remember. valid reasons
for replacing a power brake booster are no booster assist,
which is caused by an internal problem in the booster,
and leakage in the booster, which can be identified by a
hissing noise when light pressu-2 is applied to the brake
pedal,

Fig. 21 — Does the pedal fall slightly when you start the

engine?

As we mentioned earlier, conditions such as excessive
brake pedal travel and a spongy brake pedal are not
causes for replacement of the brake booster. These con-
ditions can often be corrected by simpty bleeding the brake
system.,

Before you begin to use the bleeder tank with an adapter
to pressurize the system for bleeding, first wipe the mas-
ter cylinder cover clean to prevent dirt and other foreign
matter from dropping into the master cylinder (Fig. 22).
Then by following the manufacturer’s instructions for the
bleeder tools (Fig. 23). connect the pressure bleeder.

removing the caps.

Fig. 23 — Follow the step-by-step instructions for using the
pressure bleeder.
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To bleed the brake system, attach a hose to the bleeder
screw at one wheel cylinder or the caliper and feed the
hose into a clear jar containing fresh brake fiuid. Next,
open the bleeder screw enough to allow a good volume
of fluid to tiow (Fig. 24). After a sufficient volume of fluid
has been forced through the brake system, an -air-free
flow™ in the hose and jar will indicate a good bleed.

Fig. 24 — Be sure you open the bieeder screw wide enough.

if a psessure bleeder is not available for your use, a good
fluid flow can be obtained by the conventional method of
pumping the brake pedal three or four times, then push-
ing the pedal and holding it down while the bleeder screw
is opened. Next, close the bleeder screw and release the
pedal. Repeat these steps four or five times at each
bleeder screw to pass a sufficient amount of fluid to expel
all the trapped air in the brake system. Remember to refill
the fluid in the reservoir, after bleeding each wheel.

Test driving the vehicle will help you verify that the situa-
tion has been corrected and that the brakes are working

properiy.

R P

Regardiess of what method of bleeding the brakes you
employ. only use manufacturers recommended Dot 3
brake fluid that's been stored in a sealed container (Fig.
25). A container that hasn't been thoroughly sealed could
be contaminated by moisture. 171-58-7563 Any conden-
sation in the brake fluid could lower the boiling point from
a normal 450 degrees Fahrenheit to below 250 degrees
Fahrenheit and possibly cause a partial loss of braking.
Condensation in the brake fiuid could also lead to intemal
cormosion of metat brake components, and premature wear
and deterioration of rubber brake components.

"

Fig. 25 — Only use Dot 3 brake fluid.

Other forms of brake system contamination would be
petroleum-based products such as power steering fluid
and automatic transmission fluid used instead of brake
fluid. These forms of contamination can be detected by
discolored brake fluid and swollen seals. To illustrate how
a rubber brake component can swell when exposed to a
petroleum-based liquid, we filled a master cylinder with
transmission fluid and allowed it to soak ovemight. And
the result was a very swollen cap diaphragm (Fig. 26).

if faced with a condition of brake fluid contamination:
Flush the system with fresh brake fluid.
Replace the proportioning valve.
Replace the master cylinder.
Replace all rubber components including hoses.
Replace all interal seals in the calipers and wheel
cylinders.
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Fig. 26 — Compare the two cap diaphragms:
Left master cylinder filied with brake fluid. Right master cylinder filled with transmission fluid.
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Height-sensing proportioning vaive location and components.



The 1986 Dodge Caravan, Plymouth Voyager. and Dodge
Mini Ram Van have a height-sensing proportioning vaive
as part of their brake systems. These systems modulate
the amount of rear braking force in relation to the amount
of cargo load over the vehicles rear axie. This modulation
minimizes the possibility of rear wheel lockup during stops
under light load conditions (Fig. 27), while maintaining
effective rear braking as loads increase (Fig. 28). Proper
adjustment of the height-sensing proportioning valve is a
very important element of safe and predictable braking.

. o mNe gV NP e
M

Fig. 28 — The height-sensing proportioning vaive adjusts to
heavy loads.

To facilitate adjustment, lift the vehicie with a frame co
tact hoist or other means so that the rear suspension

hanging free. 124-50-4146 Then temporarily support t
rear suspension and disconnect the shock absorbers fro:
the axle (Fig. 29). Also remove both rear wheels. Be su’
that the rear springs do not contact the hoist or an improp:
adjustment may resuit (Fig. 30).

A ;#\ T‘» ’ ..::.U :f:._ )
. Fig. 29 — Disconnect the shock absorbers.

) e
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Using an eight millimeter wrench. loosen the adjustment
nut on the proportioning valve actuator assembly (Fig.
31). 438-35-2992 Prior to adjustment. make sure that the
actuator assembly hook is properly seated on the valve
lever. (Fig. 32).

\ T W

Fig. 32 — Check that the actuator hook is in place on the vaive
leve. '

if the customer complaint you received was “early rear
wheel skid" or “poor rear brake lining life.,” you may
discover that the proportioning valve adjuster unit is
improperly set.

A complaint of “high pedal effort™ or “poor front brake
lining life” may also indicate that the adjuster unit is
improperly set.

To properly adjust the unit, pull the actuator assembly
toward the spring hanger until the valve lever bottoms on
the valve body. Hold it in this position (Fig. 33). After tight-

-a
X3

ening the adjustment nut to 45 inch-pounds and compiet-
ing the procedure (Fig. 34). install the wheels. Then tem-
porarily support the rear suspension again to connect the

~ shock absorbers. Finally. road test the vehicle 1o make

sure the problem has been corrected.

Fig. 34 — Tighten the adjuster to the specified 45 inch-pounds.

A word of caution — no aftermarket ioad-leveling
systems or helper springs should ever be added to
the Caravan, Voyager. or Mini Ram Van models. This
could alter the proportioning valve setting and drast.
ically atfect brake performance.

-~ tpen e s
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Brake systems are obviously cruciat systems on all auto-
mobiles. By following the recommended procedures that
have been outiined in this session. you will discover that
you can put a stop to ime-consuming brake repairs.
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INSTRUCTIONS: Questions one through ten are muttipie-choice questions. Circle the letter in tront of the answer you think is correct. For example, if
your choice in number one is C. put & circle around it like this ¢. Be sure to wnte your name i the space provided. After compieting the quiz. turn itin

der.
to your meeting leader NOTE: DO NOT TEAR OFF THIS PAGE

1. if you receive a customer complaint that the “pedal 7. Before you begin to use the bieeder tank with an

b

goes to the-fioor,” the problem will not be:
A. the brake booster.

B. airin the system.

C. the master cylinder.

D.BandC.

adapter to pressurize the system for bleeding:
A. pump the brake pedal tour or five times.

B. wipe the master cylinder cover clean.

C. check all vacuum hoses.

8.1t the proportioning valive inlet and outiet pres-
2. Contamination in the brake system from a petro- sures do not agree with the values listed on the
leum-based product can be detected by: chart in the service manual:
A. discolored brake fluid. A. replace the valve.

B. check the brake booster.

B. swollen seals.
C. corrosion of metal brake components. C. flush and bleed the brake system.
D.A8nd8. 2. The Chrysier New Yorker, Dodge 600 four door,

and require a ditfer-
3. After adjusting the height-sensing proportioning ential vaive only. a
vaive, tighten the adjuster nut to: A. Dodge Daytona
A 35 mohpounds B. Chrysler LeBaron
B. 15 inch-pounds. C. Plymouth Caravelie four door
C. 45 inch-pounds.

4. Begin the brake booster diagnostic test:
A. by starting the engine.

B. with the engine off.

C. by depressing the parking brake.

5. On light pedal applications, the proportioning vaive

- Technician A says that if the warning light tums

on during moderate pedal effort and stays on
when the pedal is released, and there is no fluid
leak, the master cylinder should be replaced.

Technician B says that the brake booster should
be replaced.

will transmit: Who is r!qht?
A. lower pressure 1o the front brakes. A. Technician A.
B. equal brake pressure to the front and rear brakes. 8. Technician B,

C. higher pressure to the front brakes.

S. Valid reasons for replacing a power brake booster
are:

A. no booster assist.

B. the pedal goes to the fioor.

C. leakage in the booster.

D.AandC.

E. none of the above.

NAME

C. Neither technician.

DO NOT TEAR OFF THIS PAGE
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Fig. 1 — The 1988 Chrysier New Yorker Landau.
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The 1988 Chrysler C-Body New Yorker and Dodge
Dynasty (Figures 1, 2) offer luxury and convenience
features that rival the competition.

Going one_step further, a new electronically controlied
four-wheel antilock disc brake system has been made
available as an option on the Chrysier New Yorker, New
Yorker Landau, and Dodge Dynasty LE modeis.

This system helps maintain vehicle stability during

The antilock system prevents brake lockup by modulat-
ing the brakes many times per second whenever anti-
lock action is required (Figure 3).

. 3 = Antilock brakes .
Fig. prevent lockup by computer:

To determine when antilock is required, the antilock
brake control moduie (ABCM) senses the speed of each
wheel using “toothed” discs, known as tone wheels and
wheel-speed sensors.

At the front, the tone wheels are attached to the drive
axie outboard CV joints. At the rear, they are attached
to the brake hubs.

A sensor i8 positioned close to each tone wheel. It
detects wheel speed as magnetic pulses whose fre-
quency matches the speed of the wheel.

braking on dry, wet or slip;:;ery surfaces.

By preventing the brakes from locking, it also allows the
driver to maneuver the vehicle during extreme stopping
conditions.

in this month's Reference Book, you will read about the
operation, components and diagnostic procedures sur-
rounding this amazing system.

The antilock brake contro! module monitors the rate of
change of the puise frequency to calculate deceleration.

if one whee! siows down 100 quickly, the ABCM deter-
mines that the wheel is beginning to lock and reduces
hydraulic pressure to the corresponding brake.

When the wheel starts to accelerate, pressure is
increased again and the cycle repeats until driver
demand for braking is reduced below that requiring
antilock action or until the car has slowed to approxi-
mately two to three miles per hour (Figure 4). Below
two to three miles per hour, the system shuts off and
retumns o normal brake operation.
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Fig. 4 — Schematic operation of antilock brakes.

During normal stops, such as a moderate stop on dry
pavement, the braking system functions in the same
manner as conventional brakes.
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The New Yorker and Dodge Dynasty vehicles equipped
with antilock brakes do not use a vacuum booster.

Instead, an electric motor-driven hydraulic pump, an
accumulator (pressure reservoir), and hydrautic
assembly work together to reduce pedai effort required
to stop the vehicle (Figure 5).

The pump runs intermittently to maintain hydraulic
pressure in the accumulator for power assist and anti-
lock braking. The electric pump and accumulator serve
as a fail-safe system by providing hydraulic pressure
even if the engine stalls.

The ABS represents a vehicle braking system that offers
the driver increased safety and control during hard
braking. This is accomplished by a combination of
electrical and hydraulic components that ditfer from
conventional vacuum-assisted brake systems. As a
result, there are several performance characteristics
that may, at first, seem different from those normally
experienced with a simple vacuum-assisted system.
Mentioned below are some of those differences that
are perfectly normal with ABS,

ABS utilizes hydraulic power assist for normal braking
and provides a source of high-pressure hydraulic fluid
during antilock braking. An advantage of this system is
to reduce total pedal travel during normal braking,
resulting in a firm short-trave! pedal feel.

When the vehicle is not in motion, pedal fes| wili seem
springy and pedal travel may seem excessive, which is
normal (Figure 6). in general, the pedal will feei differ-
ent from that of a conventional brake system.

Because of hydraulic power assist, it is not possible to
diagnose brake system problems by judging brake pedal
feel. The master cylinder is isolated from the brake pedal
by the booster servo circult. Conditions such as air in

the system or a generally low pedal will not be experi-

ACCUMULATOR

Fig. 6 — When not in motion, the brake pedal travel may seem
excotsive.

enced when the system is under hydraulic assist.

Also, during antilock braking, brake pressures are mod-
ulated by cycling electric valves. This cycling can be
heard as a series of popping or ticking noises. In addi-
tion, this cycling may be felt in the brake pedal as a
pulsation. During hard antilock operation, some pulsa-
tion may be felt in the vehicle body. This is caused by
pressures being modulated.
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A wheel-speed sensor is located at each wheel (Figure
7) and transmits wheel-speed information to the ABCM
by generating a small amount of AC voltage.
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Pig. 7 = There are two types of wheel-speed sensors.

This voltage is induced by rotating a toothed ring, known
as a tone wheel, past a stationary magnetic sensor or
wheel-speed sensor.

The sensor is attached 1o a boss in the steering knuckle,
and the tone wheel is part of the outboard constant
velocity joint for the front wheels. For the rear wheels
(Figure 8), the sensor is mounted to the caliper adapter.
The tone wheel is an integral part of the wheel hub.

Fig. 8 — The tone wheel detects individual whee! speed.

The antilock brake control module (Figure 8) is a small
computer located in the trunk. It monitors wheel-speed
sensor signals as well as several internal functions of
the antilock brake system' hydraulic assembly.

Fig. § — The antilock brake control module.

The primary function of the ABCM is to detect wheel-
locking tendencies, control the brake system while in
the antilock mode, monitor the system for proper oper-
ation, and control the display of the ABS fault codes
while in the diagnostic mode.

The ABCM can determine when a wheel is accelerat-
ing or decelerating by the frequency of the voltage it
reads from each wheel.

The ABCM continuously checks the speed of each wheel
to determine if any wheels are baginning to lock. If a
wheel-locking tendency is detected, the ABCM com-
mands the appropriate wheel circuit valve to modulate
brake fluid pressure in some or all of the hydraulic cir-
cuits to prevent wheel! lockup. The ABCM continues to
control pressure in each individual hydraulic circuit until
a locking tendency is no longer present or when vehi-
cle speed drops to two to three miles per hour or below.
if the ABCM detects a malfunction, it can disable the
antilock portion of the system, turn on the antilock
waming lamp and/or the brake waming lamp (Figure 10).

In adgition, the ABCM also has self-diagnostic capabil-
ities. A total of 16 fault codes may be stored in the ABCM
and displayed for diagnostic purposes.
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Fig. 11—manulockshydnuhcammb|yulocatodhm
same place as a conventional system.

BOOSTER
SECTION

Fig. 12 — The antilock booster assembly.

The antilock brake system utilizes an integral hydraulic
assembly located on the cowl panel (Figure 11).

This assembly provides the function of a booster and
master cylinder. in addition, the hydraulic assembly
provides brake pressure modulation for each of the
individual whee! circuits as required during antilock
braking.

The booster/master cylinder portion of the hydraulic
assembly (Figure 12) is an integral component and

" ghould never be disassembied. This unit is serviced with :

the hydraulic assembly.

The master cylinder portion of the assembly uses a
diagonally spiit configuration during normal braking. The
two circuits are hydraulically isolated so that a leak or
malfunction in one circuit will allow continued braking
ability from the other.

A hydraulic accumulator (Figure 13) is used to store the
brake fiuid at a high pressure. This pressurized fluid is
made available for antilock operation and for normal
power-assisted braking.

ACCUMULATOR

Fig. 13 — The accumuiator’s operating pressure is
approximatety 2,100 to 2,600 psi.

The accumulator uses a sliding piston configuration with
a nitrogen pre-charge of approximately 800 psi. Under
normal operation, the pump/motor assembly charges
the accumulator to an operating pressure of approxi-
mately 2,100 to 2,600 psi.

For this reason, it is extremely important that the rec-
ommended precautions be followed when servicing the
system to prevent personal injury and/or damage to
painted surfaces.
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Fig. 15~ The sensor block provides slectrical communication
between the hydraulic assembly and all other ABS
components.
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Fig. 16 — The fiuid level sensor detects & low fiuid condition.

Be sure to remember the hydraulic accumulator is a
non-serviceable component. Removal or disassembly
may result in personal injury and/or improper system
operation. When servicing components of the hydraulic
system, always depressurize the accumulator as we will
describe later.

The sensor block is mounted on the left side of the
hydraulic assembly and contains several electrical
components (Figure 14).

All electrical communications between the hydraulic
assembly and all extemnal components, including the
ABCM, take place through the sensor block 15-way
connector (Figure 15). The sensor block is serviceable
as an assembly. There is a fluid level sensor located in
the hydraulic assembly reservoir cap (Figure 16).

This sensor consists of a fioat and magnetic reed switch
that closes when low fluid is detecled.

The fiuid level sensor is used as an input to the brake
warning lamp and ABCM. Upon detection of low fluid,
the brake waming lamp will be illuminated and the
antilock system disabled. The fluid level sensor can be
serviced as an individual component.

Boost pressure, which is critical to system operation, is -
provided by an electrohydraulic pump (Figure 17), which
takes brake fluid from the hydraulic assembly reservolr,
pressurizes the fluid, and supplies it to the hydraulic
accumulator. Electrical power is supplied to the pump
motor through the pump motor relay located on the left
inner fender shield.

Fig. 17 ~— A hydraulic pump/motor assembly pressurizes the

accumuiator with brake fiuld.




The ABS system is powered through an over voltage
protection relay (OVPR) located on the left inner fender
shield along with the pump/motor relay (Figure 18).

NOTOR—
RELAY
over
Fig. 18 — The pump motor and the ABS are powered through
these two relays.

The OVPR is designed to prevent high-voltage spikes
from reaching the ABCM and sensor block circuits. The
OVPR also serves as a main system relay, providing
power when the ignition is turned “ON.”

On the antilock system, screw-in proportioning valves
are utilized in place of the conventional ditferential
pressure/proportioning vaive (Figure 19).

PROPORTIONING
VALVES
Fig. 19— Scrow-inptopommingvalvumusedinme
antilock system.

Each rear brake circult has its own proportioning vaive,
which is attached to the rear brake outiet ports of the
hydraulic assembly.

There are two self-checks that the system performs
every time the vehicle is started: First, when the key is
tumed on, the system performs an electrical check calied
power on reset (PORS).

During this check, the brake warning lamp and the
antilock warning iamp are illuminated and then tumned
off at the end of the one to two second test (Fig. 20). -

As soon as the vehicle is driven and reaches a speed
of approximately three miles per hour, the system per-
forms a functional test called BITE for built-in test
equipment. During BITE, all hydraulic vaives are acti-
vated briefly to test their function. '

BITE can be detected as a series of clicking or popping
noises upon driving off after an initial start-up. If the
brakes are applied during BITE, some feedback will
be noticed in the brake pedal and, as mentioned ear-
lier, is considered normal. Customers complaining of
this should be reassured that the system is operating
property.
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Fig. 20 — When first started, the lluminated brake and antilock
lights indicate that two tests are being performed.

Also, fauit codes can automatically be set by the ABCM
when certain failures are encountered. These will aid in
diagnosing system failures and will be discussed in detail
in the upcoming “diagnostics” section.




There are two methods for notifying the driver of a sys-
tem matfunction. They include the standard red brake
waming lamp and an amber antiiock waming lamp, both
of which are located in the instrument cluster.

The red brake warning lamp will illuminate to warn the
driver of conditions that may result in reduced braking
ability. Conditions that may cause this lamp to illumi-
nate are parking brake applied, low brake fiuid, low
accumulator pressure, failure in a diagonal brake circuit
or in the brake hydraulic system, output for the systems
diagnostic mode and brake warning lamp bulb check.

Remember: Continuous illumination of the red brake
waming lamp may indicate reduced braking abllity. Some
conditions that turn the brake warning lamp on will also
activate the amber antilock warning lamp, thus dis-
abling the antilock capabilities of the system. if the brake
warning lamp is illuminated, the vehicle should not be
driven unless instructed by specific diagnostic proce-
dures in the service manual,

Now, let's look at the yellow antilock warning light. This
warning {amp will remain on until the ABCM completes
its self-diagnostic check as previously described. If a
condition is detected that results in a shutdown of the
antilock function, the warning lamp is itiuminated.

Also, display of the, antilock warning lamp without the
red brake warning lamp indicates that the antilock func-
tion has been disabled. However, normal power-assisted
braking will not be affected.

if the vehicle has not been started for several hours,
the brake warning lamp and the antilock warning lamp
may both be illuminated for as long as 30 seconds after
turning the ignition on or starting the vehicle. This con-
dition is caused by normal leak-down in the hydraulic
accumuiator. When the ignition key is then turned “ON;"
the pump/motor must recharge the hydraulic accumu-
lator to its normal operating pressure. During recharg-
ing, both warning lamps will remain on until the accu-
mulator pressure reaches approximately 2,100 to 2,600
psi. Both lamps should remain “OFF" at all other times.

There are many conditions technicians can trouble-
shoot regarding the antilock system; for example:
antilock warning lamp illumination, brake warning lamp
illumination; or lack of power assist.

Diagnosis of conditions such as brake noise, brake pul-
sation, vehicle vibration during normal braking, brake
pull, and parking brake problems is obviously of a
mechanical nature and technicians should refer to the
brake section of the ssrvice manual (Figure 21).

Many oconditions that generate customer complaints may
be normal operating characteristics of this system. These
characteristics can be recognized without performing

extensive diagnostic work, given an adequate under- .

standing of the operating principles and performance
characteristics of the system such as system self-tests
and pedal feel. Thoroughly tamilliarize yourself with them
before performing any diagnoses.
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The ABS system is equipped with a self-diagnostic
capability that may be used to assist in isolating ABS
faults. This feature includes 16 fault codes that may be
displayed by the ABCM. This is accomplished by flash-
ing the red brake waming lamp in the instrument panel.

Only one fault code can be stored at a time. Also, fault
codes are not stored when the ignition is “OFF" Any
codes that are generated are lost when the ignition is
turned "OFF" To access these fault codes, it is neces-
sary to enter the diagnostic mode. So let's go through
the procedure:

First, the ignition must be “ON" to enter the diagnostic
mode (Figure 22). Remember that fault codes are erased
when the ignition is turned “OFF”

B ad X3 2 e

Fig. 23 — Release the parking brake when entering the
diagnostic mode.

Make sure that the parking brake is fully released
(Figure 23). : ,‘

Then check to see that a fault has been detected by
checking for an itluminated brake warning lamp or the
antilock waming lamp. If neither lamp is illuminated, verify
the complaint by test driving the vehicle.

Once a fault is detected, without turning “OFF " the igni-
tion, depress the brake pedal fully with firm pedai effort
and hold (Figure 24). After approximately 10 to 15 sec-
onds, if a fault code is present, the red brake warning
lamp will begin to flash. Count the number of flashes.
This will represent the fault code number.

Fig. 24 — While hoiding the brake pedal down, if a fautt code is
present, the waming lamp will bagin to fiash.

if the lamp does not come on at all, crank the engine to
perform a brake warning lamp bulb check. If the lamp
illuminates, no ABS codes are present.

If the brake warning lamp stays on continuously during
the diagnostic procedure, see the symptom diagnostic
chart as directed by the ABS functional check in the
service manual.

Then, to exit the diagnostic mode, release the brake
pedal.

Incidentally, if the brake is held down, the ABS code will
repeat in about 10 seconds.

The code will be stored in memory as long as the igni-
tionis left “ON."
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Diagnosis of the ABS consists of three basic diagnostic
steps outlined in the service manual to help detect and
correct ABS problems (Figure 25).

Fig. 25 ~ There is a special service manual for the
ABS system.

First, the visual ingpection consists of checking easily
accessed components that could cause an antilock
system maifunction.

This inspection may quickly identity the cause of a mal-
function and eliminate further diagnostic checks
(Figure 286).

Second, if the ABS condition is not resolved with a vis-
ual inspection, the functional check should then be per-
formed (Figure 27).

]
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Fig. 27 — The functional check
problem down.

The functional check may lead to several different test
methods and various types of diagnostic charts, which
leads us to step-three additional tests.

This step contains many detailed charts and tables tc
assist you in pinpointing the cause of a malfunction.

During step three, you may need to depressurize the
hydraulic system to conduct diagnostic procedures.

As mentioned, the pump/motor assembly will keep the
hydraulic accumulator charged to a high pressure o
2,100 to 2,600 psi any time the ignition is in the “ON’
position.

Unless otherwise specified, the hydraulic system mus
be depressurized before disassembling any portion o
loosening any of the hydraulic lines. The procedure tc
depressurize the system is as follows:

With the ignition “OFF," or the sensor block connecto
disconnected or battery disconnected, pump the brak:
pedal a minimum of 25 times. A noticeable change i
pedal feel will occur when the accumulator is discharged.

When a definite increase in pedal effort is felt, pum
the pedal a few additional times. This will remove a
hydraulic pressure from the system.
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There are two special service tools required for the
antilock brake system: a high-pressure gauge and
adapter Miller special too! 6163 and the Miller special
tool 6100 (Figure 28).

MST 6163

MST 6100

Fig. 28 — There are two Miller special tools required for the
antilock brake system.

MST 6163 is used to measure hydraulic pressure in the
accumulator as required by specific procedures out-
lined in the service manual.

The too! consists of a high-pressure gauge, hose and
special adapter.
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Fig. 20 — The bleed screw is very accessible.

Before connecting the gauge, make sure the ignition is
tumed "OFF" or you have disconnected the battery, and
that the accumulator is depressurized.

Then remove the bleed screw on the right side of the
hydraulic assembly (Figure 29).

install the MST 6163 to the adapter and tighten until
snug. Be caretul not to overtighten, and make sure the
adapter block is free to rotate (Figure 30).

SPECIAL
ADAP](]H/;

Fig. 30 —~ Take great care 10 not overtighten.

Next, attach the pressure hose to the adapter and tighten
(Figure 31).

Fig. 31 — Attach the adapter.



When disconnecting the pressure gauge, always be sure
to depressurize the accumulator. Now we can examine
the other tester we mentionad.

The MST 6100 tester wili perform diagnostic functions
according to the service manual as required.

This tester consists of two distinct units housed in the
same case (Figure 32).

et s s

VEHICLE —
SYSTEM
TESTER

Fig. 32~ The MST 6100 is 8 two-in-one tester.

A single cabie is provided to hook up either the pin-out
box or the vehicie system tester.

To connect this tester, make sure you have turned the
ignition “OF

Fn.w—mmhmwmmwww.

Then, open the vehicle’s trunk to gain access to
the ABCM connector and connect the test harness
(Figure 33).

Connect the small end of the tester harness to either
the pin-out box or the vehicle system connector.

The pin-out box provides access to the individual vehi-
cle harness electrical terminals at the ABCM connec-
tor. This is for the purpose of making electrical mea-
surements using a volt-ohmmeter.

Measurements should only be made when instructed
to do s0 in the diagnostic charts.

The vehicle system tester performs static and dynamic
tests of the ABS for diagnostic purposes.

The tester harness must be plugged into the vehicle
system tester connector on the upper right corner of
the tester panel.

These tests should only be performed when instructed
to do 80 by the system diagnostic charts. Now, lens dis-
cuss how a fallure might be diagnosed.

Lets say you receive a customer complaint of a red
brake warning lamp “ON."

First, conduct a visual inspection as outlined in the ser-
vice manual.

it this doesn't uncover any problem, conduct the ABS
functional check in your service manual.

By working your way through this chart, you'll be guided
in the proper direction.

Lets say the chart has led us to checking for the pres-
ence of ABS codes.

Checking for light flashes by depressing the brake pedal
as described eariier, and counting them, you, in this
instance, receive a fault code 13.

The box at the bottom of the ABS functional check leads
to the ABS fault code table (Figure 34).

By tracing the description of the problem associated
with fault code number 13, we are able to deduce that
there is a problem related to excessive displacement or
circult failure. And more information can be found on
pages 2-21,

"
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can be found.

Then, turning to the flowchart in the service manual
on that page (Figure 35) will lead you to install the
MST 6100 vehicle system tester and perform switch
plausibility test 2.

sy - Do . y. .,
Fig. %—mmmmmnbbw
this diagnostic system.

In this example, we see that the S1 LED goes out after
$2 B. Go through and conduct the series of procedures
outlined in the next box below.

For example, bleed the hydraulic assembly and whee!
circuits, reconnect the ABCM, take a test drive, and be
sure you fully depress the brake pedal.

if the fault code is still present, replace the S1 pressure
switch. If not, the system is OK and you can stop here.
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Now, togetanldeaofhowmetestmpinomwxm
let's read about another exampie.
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You receive a complaint of a yeliow light “ON? _ @ °
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First, conduct a visual inspection as outlined in the ser-
vice manual. If this doesn't uncover any problems, con-
duct the functional check as seen on pages 2-8. After,.
we have worked our way through the functional choek.
we will check for the presence of ABS codes. .

By counting the brake warning light flashes whllo W
depressing the brake pedal, we will arrive at fault’
code 5. The ABS fault code table telis us that this is &
left front wheel-speed sensor. By using the flowchart
on pages 2-13, the first box directs us to install the
MST 6100 pin-out box and measure resistance between
pins4and5.

if the reading is outside 800 to 1,800 ohms, follow tHe
service manuals procedures and disconnect the sen-
sor connector and measure resistance between con-,
nector pins on the sensor side. If the measurement i€
still outside 800 to 1,800 ohms, replace the wmol-spoed'
sensor (Figure 36). <

[
Fig. 36 — This situation would require replacement of the
whoolapoodm

Well, 'm sure you found this Master Tech Reference
Book interesting and informative. And always remem-
ber that by using the service manual and vehicle diag-
nostic equipment available you should be able to diag-
nose probiems related to the antilock brake system and
continue to keep your customers stopping on a dime.
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INSTRUCTIONS: Questions one through ten are muttiple-choice
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Questions. Circle the letter in front of the answer you think is corect. For

example, if your choice in number one is C, putaevreucroundﬂmmc Be sure 1o wnte your name in the Space provided. After compietng
NOTE: DO NOT TEAR OFF THIS PAGE
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1. The primary function of the ABCM is to
A. detect wheel locking tendencies
8. control the brake system while in antilock mode
C. monitor the system for proper operation
D. oonuolmedlsplayofMeABsmncodeszieh
the diagnostic mode
E. All of the above

2. A total of fault codes may be stored in
the ABCM and dispiayed for diagnostic purposes.

3. The ABCM continues to control pressure in each
individual hydraulic circult until a locking tendency
is no longer present or when the vehicle speed
drops to miles per hour or below.

A. two to three
B. fivetoten
C. tento fifteen

4. The over voltage protection relay is located .
A. behind a shield in the trunk

B. in the kick panel on the passenger side
C. on the left inner fender shield

5. How many sel{<checks does the antilock system
perform every time the vehicle is started?
A. Two.
8. Four.
C. Six.

6. When an antilock vehicle is driven and reaches »
speed of approximately three miles per hour, the
system performs a functional test called .
A. Auto-Test
B. ABST
C.BITE

NAME:

7. Which of the methods listed below will notify the
driver of an antilock system malfunction?
A. Red brake waming iamp.
B. Amber antilock waming lamp.
C. Audible signal in the passenger compartment.
D.AandB.

8. The ABS system seif-diagnostic capability allows
16 fault codes to be displayed individually under
various conditions. How many fault codes can be
stored at one time?

A2
8.1
C.%

9. Which of the problems listed below is of a
mechanical nature and technicians should refer
to the brake section of the service manual?

A. Vehicle vibration during normal braking.
B. Brake pull,

C. Parking brake problems.

D. Al of the above.

10. The pump/motor will recharge the accumulator
untll it reaches an approximate pressure of

pel.

A. 1,000 t0 1,300
8. 1,300 to 2,000
C. 2,10010 2,600

DO NOT TEAR OFF THIS PAGE
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Ram Pickup Brake Systems Update

As brake systems are becoming more and more
advanced. so is the technology behind them. For this
reason. it's important that service technicians remain
familiar with the different operating characteristics and
components of the various brake systems available on
Chrysler vehicles.

Welcome to Master Tech. This month, we're going to
talk about updates to the brake systems used on Ram
pickups. We'll begin by looking at the new hydraulic
brake booster on trucks with Cummins Diesel engines,
and as a running change in 1997, on 3500 Series trucks
with gasoline engines.

Then we'll go over a TSB that could explain a condition
vou may have already seen in vour service center.

Finally, we'll look at a new feature on some Ram
trucks that was released in the mid-1997 model vear
— a height-sensing proportioning valve that controls
the amount of hydraulic fluid routed to the rear
brakes according to the vehicle load conditions.

WE ENCOURAGE onrins | Pt
PROFESSIONALISM Hvdraulic Brake Booster Components and Operation ... ................................. !
Diagnosing and Servicing the Hvdroulic Brake Booster. . . ............................... 3
Brake System-Related Technical Service Bulletin . . .................................... h
THROUGH Height-Sensing Proportioning Valve. . ... ............ i iiiiiiii i, 1
CERTIFICATION
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Which of the following components is used
only during reserve system operation?

A. Travel limiter.

B. Spool valve.

C. Accumulator vaive.

D. Lever.

True or False? When checking the operation of
the accumulator, to discharge it, apply the
brakes, and turn the steering wheel from lock
to tock.

A. True.

B. False.

EDREVIED QUESTIONS

Under normal driving conditions. how often will
the front brake linings need to be replaced
befor: the rear brake linings require replace-
ment

A. One time.

B. Two times.
C. Four times.
D. Six times..

What is the function of the cam in the height-
sensing proportioning valve?

A. Limits plunger travel.

B. Controls the operation of the lever.

C. Limits brake pressure to the rear wheels.
D. None of the above.
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As vou know. the purpose of power brakes is to pro-
vide the vehicle with improved braking ability while
reducing the amount of pedal effort. Many vehicles
use a power brake vacuum booster, which utilizes

engine vacuum to apply the hydraulic brake system.

Because Diesel engines don't provide the necessary
vacuum, an engine-driven vacuum pump has been
used in the past to supply vacuum for power assist.
Like 1996 models, on 1997 models, the vacuum pump
and power steering pump are still attached to one
another and the vacuum pump still provides a vacuum
source for items such as the HVAC system (Fig. 1).

~ ,m*_
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Figure 1 - On 1997 models, the vacuum pump is still mounted
to the steering pwm’and still provides a vacuum source for
items such s the HVAC system.

The new hydraulic brake booster uses hydraulic
pressure from the power steering pump for power
assist (Fig. 2). Mounted on the front cow! panel, the
hydraulic brake booster assists the master cylinder in
its job of supplying the brakes with pressure.

N - N ] . K

Figure 2 - The hydraulic brake booster uses h,vdraulic pressure
from the power steering pump for power assist.

E

Hydraulic Brake Booster Components and Operation

To get a better understanding of how the hydrauiic
brake booster operates. let's look at some booster
components. When the brake pedal is pressed. the
attached pedal rod transiers braking power from the
brake pedal to the input rod located in the hydraulic
brake booster. In turn. the input rod moves a lever.
The lever works in combination with a spool valve and

Figure 3 ~ The lever works in combination with a spool valve
and boost piston to provide hvdraulic assist.

As the input rod moves forward, it causes the spool
valve to move creating a path for hydraulic fluid sup-
plied by the power steering pump to enter the boost
cavity. As it does so, hydraulic pressure forces the
boost piston forward. which in turn pushes the out-
put rod forward. The output rod provides the link
between the boost piston and master cylinder.

Primary and secondary pistons in the master cvlinder
provide brake fluid pressure to the brakes, as in a
conventiona) brake system.

The hydraulic brake booster uses fluid supply and
return lines in order to route the fluid throughout the
system (Fig. 4). First, a line routed from the power
steering pump to the hydraulic brake booster provides
the booster with pump pressure. A second line routed
from the hydraulic brake booster to the power steering
gear provides the steering gear with the pressure that
it requires. Low-pressure return lines at the power
steering gear and the hydraulic brake booster route
fluid back to the power steering pump reservoir.




Figure 4 - The hydraulic brake booster uses fluid supply and
return lines to route the fluid throughout the system.

If for any reason power steering system pressure is not
available. the hydraulic brake booster has a backup
svstem. An accumulator holds reserve system pressure
in order to provide power assist in the event of pump
failure. a broken belt, vehicle shut-off, etc. (Fig. 5)
Mounted to the hydraulic brake booster. the nitrogen-
charged accumulator allows two to three reserve stops.
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Figure 5 - An accumulator holds reserve system pressure in
order to provide power assist in the event of pump failure, a
broken belt, vehicle shut-off, etc.

During reserve system operation, an accumulator
valve in the hydraulic brake booster releases the fluid
from the accumulator into the boost cavity for the
power assist.

After the accumulator has been depleted. the system
provides manual braking. A travel limiter in the
hydraulic brake booster at the end of the input rod is
used at this time. Since no system pressure is avail-
able. when the brake pedal is pressed. fluid trapped
between the travel limiter and boost piston acts as a
mechanical connection which operates the boost
piston (Fig. 6).
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Figure 6 ~ During manual operation. when the brake pedal is
pressed, fluid lmzwd_beween the travel limuter and boost pis-
ton acts as a mechanical connection which operates the boost
piston.
During normal operation. because hyvdraulic pressure
is available. the input rod travel is less than the output
rod travel. At this time, minimal pedal effort is needed.
During manual operation however, because of the
lack of hydraulic pressure in the system. the pedal
ratio changes. The input rod travel now matches the
output rod travel. and the driver will notice the addi-
tional pedal effort required.

The hvdraulic brake booster is paired with a dual
compensating port master cvlinder. Mounted to the
hydraulic brake booster. the master cvlinder is
responsible for supplying brake fluid pressure to the
brakes. It has a larger fluid reservoir than the master
cvlinder used on vehicles equipped with a vacuum
brake booster (Fig. 7). During service. it's important
to remember that the two master cvlinders are not
interchangeable.
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Figure 7 - The master cylinder used on vehicles with the

hydraulic brake booster has a larger fluid reservoir than the

Zno%ster cylinder used on vehicles equipped with a vacuum brake
ster,



Looking at the power steering pump. you'll notice it's
mounted to the back of the vacuum pump. At all imes
during normal vehicle operation, the power steering
pump routes hydraulic pressure through the hydraulic
brake booster to the power steering gear (Fig. 8). Only
during brake application is the pressure also used by
the hvdraulic brake booster.

As you'll recall, the lever moves the spool valve to
allow hydraulic pressure to enter the boost cavity. At
all times, however, the spool valve allows hydraulic
pressure to be routed to the power steering gear.

T

F:gure 8-At all times durmi normal vehicle operation. the
pouwer steering pump routes hvdraulic pressure through the
hydraulic brake booster to the power steering gear.

Diagnosing and Servicing the Hydraulic Brake Booster

Before you begin to diagnose the hydraulic brake
booster, you should be aware that a few characteristic
noises are common during booster operation. For
example, hissing sounds may be heard from the
booster when the brake pedal is applied with a force
of 40 pounds or more. which exceeds the normal
pedal effort. Caused by the movement of fluid within
the booster, the hissing will be more noticeable if the
vehicle is not moving, and may increase as brake
pedal pressure increases.

Also, releasing the brake pedal quickly after a force
of 50 to 100 pounds of pressure is applied may cause
clunk, chatter or clicking sounds to come from the
booster. This is caused by the movement of the
components inside the booster.

Some basic system checks should be performed
before diagnosing the hydraulic brake booster. First,
you'll want to check the power steering pump to
make sure it's operating properly. This includes
checking the power steering fluid level.

When filling the power steering pump reservoir, don't
use transmission fluid or brake fluid. Use only MOPAR.
power steering fluid or equivalent, and be sure not to
overfill the reservoir (Fig. 9). As a reminder, cold
temperature fluid is available for cold temperature
operation.
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F: ure 9~ When f:llmg the power steermg pump reservoir, use
only MOPAR power steering fluid or equivalent.

After checking the power steering fluid level, check
the brake fluid level in the master cylinder reservoir
(Fig. 10). While you're checking the brake fluid level,
look for signs of contamination such as swollen or
deteriorated rubber parts, which could signify the
presence of petroleum in the system.




Figure 10 - After checking the power steering fluid level, check
the brake fluid level in the master cylinder

If vou suspect the fluid is contaminated, you can test
it by putting a small amount into a clear glass jar. If the
fluid separates, there is mineral oil or another conta-
minant in the brake fluid (Fig. 11). If the brake fluid is
contaminated, the entire brake system will have to be
drained and flushed thoroughly. In addition, many
brake system components will have to be replaced,
such as the master cylinder, proportioning valve,
caliper seals. wheel cylinder seals, ABS hydraulic
control unit and all hydraulic hoses.

Figure 11 - You can test brake fluid for contamination by putting
a small amount into a clear glass jor. If the fluid separates, there
is mineral ofl or another contaminant present.

Next, inspect the power steering lines and hoses
for leaks and restrictions, and. using Power Steering
Analvzer Tool kit number 6815. and adapter kit number
6893. which includes tube number 6844, hose number
6905 and adapter number 6826. check the pressure in
the power steering pump (Figs. 12 and 13).

Figure 13 - Adapter Kit number 6893.

Begin by disconnecting the power steering gear high
pressure hose from the hydraulic brake booster. Then
connect tube 6844 to the hydraulic brake booster. Next,
connect one end of hose 6305 to the power steenng
analyzer tool. and the other end to tube 6844. Finally,
connect adapter 6826 to the gauge test valve end and
the power steering gear high-pressure hose (Fig. 14)s

Open the test valve completely. start the engine, and
let it idle long enough for the power steering fluid t0
circulate through the pressure gauge. and to get the
air out of the fluid. :




Figure 14 - Connect adapter number 6826 to the gauge test
valve end and the power steering gear high-pressure hose.

When starting a Diesel engine in colder temperatures,
after the starter has engaged, hold the accelerator pedal
one-quarter of the way to the floor until the engine starts.
Also, after the vehicle has started, you should allow it
to idle at 1,200 rpm for about three minutes, giving the
manifold heaters time to complete the post-heat cycle.
For more information about starting Diesel engines.
refer to the vehicle Owners Manual.

Now with the engine off, check the power steering
fluid level, and add fluid if necessary.

Once again, start the engine and allow it to idle. Then,
read the pressure gauge.

At idle, if pressure is high (above 150 psi) there is

a blockage in the system downstream of the test
equipment (Fig. 15). On the other hand, a low reading
indicates either a blockage in the system upstream
of the test equipment, or a malfunctioning power
steering pump.

You can confirm this by increasing engine speed to
1,200 rpm. In a properly operating system the flow will
increase.

Figure 15 - The prmbre gauge can indicate if there ts a blockage
in the system.

To check maximum pump pressure output. close the
valve on the pressure gauge completely three times.
and record the highest pressure indicated each time
(Fig. 16). It's important that vou don't leave the valve
closed for longer than three seconds at a time. or the
pump can be damaged. Once vou have recorded vour
readings. refer to the updated pump speciication chart
in the Ram Truck Service Manual. Also. i all three
pressure readings aren't within 50 psi of each other,
the pump will need to be replaced.
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Figure 16 - To check maximum pump pressure output. close the
valve on the pressure gauge completely three times and record
the highest pressure indicated each time.---

Finally, with the valve open and the engine running.
compare three pressure readings when the steering
wheel is in the extreme left and extreme right posi-
tions. Be careful not to force the pump to operate
against the stops for more than two to three seconds,
because pump damage could result. Readings at the
highest output pressure should be the same. and again
within specifications. If the highest output pressures
are not within 50 psi of each other, there is an internal
leak in the gear that will need to be repaired.

Once you're certain the power steering pump is oper-
ating properly, you can continue your diagnosis by
checking the operation of the hydraulic brake booster.

First, with the engine off., press the brake pedal
several times to discharge the accumulator. When the
accumulator is depleted, the brake pedal should feel
hard, and there will be no brake assist. Then using
about 40 pounds of force, press the brake pedal and
start the engine. If the booster is receiving pressure.
the brake pedal should drop and then push back
against your foot.




Next, vou'll want to make sure the accumulator is
holding a charge. To do this. once again discharge the
accumulator by pressing the brake pedal several times.
Then inspect the accumulator. If it wobbles or turns.
it has lost a gas charge and will need to be replaced
(Fig. 17). Since the accumulator and hydraulic brake
booster are an assembly. the booster must be replaced.

Figure 17 - To make sure the accumulator is holding a charge,
first discharge the accumulator by pressing the brake pedal sev-
eral times. Then inspect it If it wobbles or turns, it has lost a
gas charge and will need to be replaced.

To check if the system is holding a charge, first make
sure the accumulator is charged by starting the engine,
applying the brakes, and turning the steering wheel
from lock to lock. Then turn off the engine and let the
vehicle stand for an hour. If the system is holding a
charge after an hour has elapsed, there should be at
least two power-assisted brake applications with the
engine off. If the system isn't retaining a charge, the
hydraulic brake booster must be replaced.

Next, you'll want to make sure that there are no leaks
in the system. Start by checking for leaks around the
accumulator, and the accumulator seal on the booster.
Other seals to check include those located at the fluid
supply and return lines, input rod, at the interface
between the booster and master cylinder. at the spool
valve, and housing. If any leaks are present, the
booster must be replaced (Fig. 18).
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Figure 18 - Check all seal locations on the hydraulic brake
booster for leaks. If any leaks are present. the booster must be
replaced. ' .

Anytime you're replacing the hydraulic brake booster.
be sure to first discharge the accumulator by pressing

" the brake pedal several times, and remember that

the accumulator contains high-pressure gas. \WWhen
carrying the hydraulic booster. don't hold it by the
accumulator. and take care not to drop it on the
accumulator (Fig. 19).

Figure 19 - When carrying the hvdraulic brake booster, don't
hold it by the accumulator, and take care not to drop it on the
accumulator.

Also, before you install the booster, be sure the snap
ring that holds the accumulator in place is properly
seated. And inspect the O-rings on the pressure line
fittings to be sure they are in good condition (Fig. 20).
If necessary. replace any O-rings that are worn.
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Figure 20 - Inspect the O-rings on the pressure line fittings.

After installing the hydraulic brake booster, check the
power steering fluid level again.

After the hydraulic brake booster has been installed,
you'll need to fill and bleed both the brake and hydraulic
boost systems. After bleeding the brake system, bleed
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the hydraulic boost system by first disconnecting the
fuel shutdown relay. then cranking the engine for a
few seconds. Check the power steering pump
reservoir again. and add fluid if necessary.

Next, reconnect the fue} shutdown relay and start
the engine. Then wrn the steering wheel from iock
to lock twice. and stop the engine. Discharge the
accumulator as before. by pressing the brake pedal
several times. And again. start the engine and turn
the steering wheel from lock to lock rwice. Stop the
engine. and once again check fluid level and add
fluid if needed.

Brake System-Related Technical Service Bulletin

As you know, it's especially important to correct the
root cause of a customer complaint. If a customer has
to repeatedly return a vehicle with the same condi-
tion. it could result in a loss of faith, and you could
eventually lose their business. That's why when
Chrysler becomes aware of a repair for a recurring
condition, they make you aware of it through
Technical Service Bulletins, or TSBs.

In fact, one TSB covers the subject of premature
brake lining wear. which could relate to a condition
that you may have already seen in your service cen-
ter. Titled “Accelerated Brake Lining Wear, Front
Versus Rear,” this TSB addresses a condition seen on
some Ram pickups. TSB number 05-02-96, Revision
A. applies to all 3500 Series Ram pickups and 2500
Series 8.800-pound Gross Vehicle Weight (GVW) Ram
pickups — all built before August 5, 1996 (Fig. 21).
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Figure 21 - TSB number 05-02.96. Revison 4 applies to all
3500 Series Ram pickups and 2,500 Series 8.800-pound Gross
Vehicle Weight Ram pickups — all built before August 5. 1996.

Ordinarily. the front brake linings will need to be
replaced twice before the rear brake linings need
replacing. An indication that the vehicle is experiencing
accelerated wear is that the front linings are being
replaced four to six times before the rear linings
require replacement.
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A iew different repair procedures will need to be
periormed. depending on the vehicle and the driving
conditions. You'll need to do a little research to deter-
mine if the vehicle you're working on meets the
criteria. The first step is to review the service history
1o determine if the vehicle is experiencing accelerated
front brake lining wear.

Next, vou'll want to review the vehicle history by
checking the date of production. If the vehicle is a
2500 Series with a GVW rating of 8,800 pounds, you'll
need to know if the vehicle is operated continuously
near 75 percent or greater of the GVW rating.

Then. visually inspect both the front brake and rear
brake components for signs of abnormal wear or mis-
assembly of components. If the front brake linings
are evenly worn and the rear shoes are lightly worn,
the TSB specifies several procedures according to
truck model.

The repairs involve replacing the rear wheel cylinders
on all 2500 Series, 8,.800-pound GVW trucks that meet
the load criteria (Fig. 22). In addition, 2500 Series,
8.800-pound GVW, 4 x 4 models that meet the load
criteria need to have the front brake linings replaced.
All 3500 Series trucks need to have both the front
and rear brake linings replaced along with the hold-
down springs. Finally, a soon-to-be-released TSB also
includes replacing front brake linings on 2500 Series,
7.500- and 8,800-pound GVW 4 x 2 models built
before April 7, 1997.
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Figure 22 - On 2500 Series, 8.800-pound GVW trucks that meet
the load criteria, if the front brake linings are evenlv worn and
the rear shoes are lightly worn, the rear wheel cvlinders will
have to be replaced.

Trucks built after August 5, 1996 are already equipped
with the brake linings described in the TSB.

REAR WHEEL YUINDER REPLACEMENT —- 2500 SERIES PrCxups

To replace the rear wheel cvlinders on 25(4) Series
trucks. after the brake line is disconnected from the
wheel cvlinder. lift the adjuster lever away irom the
adjuster screw and turn the adjuster screw star wheel
unti! the screw is fully retracted.

Then remove the necessary brake components in order
to access the wheel cvlinder, and remove the wheel
cvlinder attaching screws and wheel cvlinder trom the
support plate,

Before installing the new wheel cvlinder on the vehi-
cle. apply a thin coat of Mopar Silicone Sealer to the
mounting surface of the support plate (Fig. 23). Then
install the new wheel cylinder on the support plate.
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Figure 23-8;fore installing the new wheel cvlinder, Mopar
S:gicone Sealer to the mounfﬁing surface of the suppof-tp%te.m
Once the brake components have been installed.
adjust the brake-shoe-to-brake-drum clearance using
a brake gauge. as described in the 1997 Ram Truck
Service Manual (Fig. 24).

S e exit I
Figure 24 - Once the brake components have been installed, use
a brake gauge to adjust the brake-shoe-to-brake-drum clearance.
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FRONT BRAKE LINING REPLACEMENT — 2500 SERits. 8.800-BVW 4xds and al
3500 SERIES PiCKyPS

On 2500 Series. 8.800-pound GVW 4 x 4s and all 3500
Series pickups. the front brake linings must be
replaced with newer. more durable linings (Fig. 25).
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Figure 25 - On 2500 Series, 8,800-pound GYW 4 x 4s and all
2500 Series pickups, the front brake linings must be replaced
with newer, more durable linings.

Once the caliper has been removed from the rotor,
remove and discard the inboard brake lining, and the
outboard brake lining.

At this point. don't let the brake hose support the
caliper, because damage to hose and fitting joints could
result. Instead, use a wire to secure the caliper to either
a chassis or a suspension component (Fig. 26). With a
wire brush, clean the caliper and steering knuckle
slide surfaces. Then lubricate the caliper mounting
bolt and the interior of the bushing with silicone
grease (Fig. 27).
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Figure 26 - Don't let the brake hose support the caliper. because

damage to hose and fitting joints could result. Instead. use a
wire to secure the caliper to either a chassis or a suspension

component.

Figure 27 - Be sure to lubricate the caliper mounting bolt.

When installing the new inboard lining, make sure
the spring clip fits into the piston and is not caught
between the piston and the shoe plate.

On the outboard lining, make sure the ends of the
retaining spring seat in the dimples on the outside of
the caliper.

After the new brake linings have been installed, install -
the caliper over the rotor, making sure the caliper is
seated flush on the mounting arm (Fig. 28).

Figure 28 — After the new brake linings have been installed.
install the caliper over the rotor, making sure the caliper is
seated flush on the mounting arm.

When you've finished and lowered the vehicle, pump
the brake pedal to reset the caliper pistons and brake
linings. Failure to do this will result in a lack of
braking power.

As always, when you're finished, check the brake fluid
level and add Mopar Dot 3 Brake Fluid. or equivalent,
as needed.




REAR-BRAXE SHOE REPLACEMENT — 3500 SERIES PiCKuPs

On 3500 Series Ram pickups. in addition to the front
brake linings. it will be necessary to replace the rear
brake shoes (Fig. 29). When replacing the rear shoes,
there are a few things yvou should remember. First. if
at any point during brake shoe removal you notice a
leak, vou'll need to service the rear wheel cvlinder or
rear axle seal before continuing.
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Figure 29 - On 3500 Series Ram pickups, in addition to the front
brake linings, it will be necessary to replace the rear brake shoes.
During the procedure, when removing the adjuster
lever assembly, it isn't necessary to disassemble it unless
components are worn or damaged. If disassembly is
necessary, clamp only the center part of the lever in a
vise to avoid damaging the lever flange (Fig. 30).

Figure 30 - If disassembling the adjuster lever assembly, clamp

only the center part of the lever in a vise to avoid damaging the

lever flange.

During installation, when attaching the parking brake
lever to the new secondary brake shoe. a new E<lip
or U-clip must be used (Fig. 31). And you must use
new hold-down springs, pins and retainers. which are
contained in a package. when installing the primary
and secondary brake shoes. :
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Figure 31 - When attaching the parking brake lever to the new
secondary broke shoe, a new E-clip or U-clip must be used.

When installing the adjuster screws, be sure they
don't get intermixed. because the driver-side adjuster
screw has right-hand threads, while the passenger
side has left-hand threads (Fig. 32).
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Figure 32 ~ Don't intermix the adjuster screws. because the
driver-side adjuster screw has right-hand threads. while the
passenger-side has left-hand threads.

And as before, brake-shoe-to-brake-drum clearance
must be adjusted using a brake gauge.

For complete information regarding rear brake shoe
replacement, follow the instructions included in TSB
05-02-96, Revision A. using any new part numbers as
specified.

After completing the repair, be sure to advise customers
that, as brake wear occurs. in order to maintain the
rear brake adjustment, the truck needs to be driven
in reverse and brought to a complete stop using the
brakes.
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Height-Sensing Proportioning Valve

As a running change in 1997, 2500 Series Ram pickup
4 x 4s having a GV rating of 8.800 pounds have an
additional feature — a height-sensing proportioning
valve. Mounted at the left frame rail above the rear
axle. the height-sensing proportioning valve allows full
brake fluid pressure to the rear when the vehicle is
loaded (Fig. 33). The height-sensing proportioning
valve still allows proportioning when full pressure is
unnecessary at lighter loads.
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Figure 33 - Mounted at the left frame rail above the rear axle,
the height-sensing proportioning valve allows full brake fluid
pressure to the rear when the vehicle is loaded,

The height-sensing proportioning valve mates a
conventional-type proportioning valve to a height-
sensing mechanism and an internal mechanism
which regulates brake pressure by limiting valve
plunger movement.

The external mechanism consists of a link attached to
the axle at its lower end. and to a lever at its upper end
(Fig. 34). The lever is connected to a cam, which is
the internal device used to limit plunger travel.

Figure 34~ The a'(emal mechanism of the height-sensing pro-
mﬂ valve consists of a link attached to the axle at its
end, and to a lever at its upper end.

Under unloaded conditiéns. the height-sensing propor-
tioning valve limits brake pressure to the rear wheels
arter a predetermined split point. just as a conventional
proportioning valve does. I: balances a difference in
fluid pressure on each end of the plunger against spring
pressure to shuttle the plunger open and closed. thus
limiting pressure at the outlet port (Fig. 35).
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Figure 35 - The height-sensing proportioning valve balances a
difference in fluid pressure on each end of the plunger against
spring pressure to shuttle the plunger open and closed.

When the truck is loaded. the frame moves down in rela-
tion to the axle. As a result. the link on the axle moves the
lever upward., rotating the cam internal to the valve. The
step on the cam then limits plunger travel and eliminates
the plunger’s closing against the valve seat (Fig. 36).
When the vehicle is fully loaded. the proportioning
valve no longer limits pressure to the rear brakes,

F;‘gure 36 ~ The step on the cam limits plunger travel and
eliminates the plunger’s closing against the valve seat.

A torsional clutch spring connected to the cam allows
the valve to maintain the mode it's in by allowing the
shaft to turn independently of the cam (Fig. 37). As

a result, if the truck hits bumps during braking, the
valve will not switch out of its initial mode.
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Fl.'gum 37 - The torsional clutch spring allows the valve to
maintain the mode it’s in by allowing the shaft to turn indepen-
dently of the cam. :

" The height-sensing proportioning valve is pre-adjusted
. at the factory. If for any reason it needs to be removed,

care must be taken in order to maintain the setting mode.

To remove the valve, first remove the link from the -

lever. Then disconnect the brake lines from the valve.
Next, remove the nuts holding the mounting bracket
and valve to the frame, and remove the mounting
bracket, valve and lever as an assembly.

It's important that vou don’t remove the lever from the
valve (Fig. 38). Removing the lever from the cam will

disturb the adjustment, and since it can't be readjusted,

the valve would need to be replaced. Also. after rein-
stalling the valve, the rear brakes will have to be bled.
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Figure 38 - Do not remove the lever from the valve, as the
adjustment will be disturbed.

A couple of differences you may notice on vehicles
with the height-sensing proportioning valve are new,
larger rear wheel cylinders. as well as a different
combination valve (Fig. 39).

-figm}ﬁ =~ Vehicles equ.
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wed with the height-sensing propor-
tioning valve also have larger rear wheel cvlinders, and o
different combination valve.

Since vehicle height affects the braking action of the
proportioning valve, you should inform vour customers
that adding accessories such as air shocks. load levelers,
etc., can cause false readings to the valve.

Before concluding this month’s Master Tech, we'd
like to take a minute to tell you how you can receive
training credit without even leaving your dealership.

You've no doubt heard of the Fundamental Automotive
Svstems Training, or FAST program. It consists of a
15-CD-i disc library. But did you know that you can
receive eight credit hours for individual courses to be
applied to the Technical Training Skill Core Curriculum

program?

To receive credit, all you have to do is follow the course
on the CD-i and pass the final exam with a score of 85
percent or higher. Be sure vou record the information
before exiting the CDi. because once vou exit, the
information will be lost. Then, to obtain credit for the
course, make a copy of the Certificate of Completion
Order Form (which is the last page of the CD-i
booklet). and then send the order form to Chrysler,
and Chrysler will send you a certificate of completion.

Well, that's it for this month's Master Tech. Watch for
us next month when we'll be looking at the various
sound systems available on Chrysler vehicles. We'll
see you then.
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INSTRUCTIONS: Questions one througn ten are multiple choice ang True or Faise. Circle the letter 1n tront of the answ/er vou thinx is ZCrrect
Be sure to write your name in the space proviced. After completing the guiz. turn it in 10 vour Meeting L2aoer

1. True or False? Vehicles equipped with the
hydraulic brake booster no longer have a vacuum
pump.

\. True.
B. False. -—

2. Which of the following is not an internal compo-
nent of the hydraulic brake booster?
A. Accumulator valve.
B. Lever.
C. Pedal rod.
). Spool valve.

3. During manual braking, hyvdraulic fluid is trapped
between the and the boost
piston.

A. pedal rod

B. input rod

C. accumulator valve
D. travel limiter

4. During normal braking operation, which of the
following statements is true?
A. Input rod travel is less than output rod travel.
B. Input rod travel is more than output rod travel.
C. Input rod travel equals output rod travel.
D. None of the above.

5. What is the function of the spool valve in the
hydraulic brake booster?

A. During reserve system operation, releases fluid
from the accumulator into the boost cavity for
power assist.

B. Creates a path for hydraulic fluid from the power
steering pump to enter the boost cavity.

6. Technician A says that to charge the accurnulator.
with the engine running and brakes applied. vou
should turn the steering wheel from lock to lock.
Technician B savs you have to pump the brake
pedal several times. Who is correct?

A. Technician A.
B. Technician B.
C. Both A and B.
D. Neither A nor B.

7. According to TSB 05-02-96. Rev. A. all 3500 Series
trucks built before August 5. 1996 will need the

replaced.

A. rear-wheel cylinders

B. front brake linings only

C. rear brake linings only

D. hold-down springs

8. The height-sensing proportioning valve is a fea-
ture on which of the following vehicles?
A. Al 3500 Series pickups.
B. 2500 Series, 8,800-pound GVW 4 x 2 pickups.
C. 2500 Series, 8,800-pound GVW 4 x 4 pickups.
D. All of the above.

9. Which of the following components is not a fea-
ture of the height-sensing proportioning valve?
A. Cam.
B. Travel limiter.
C. Plunger.
D. Torsional clutch spring.

10. True or False? Under unloaded conditions, the
height-sensing proportioning valve remains inop-
erative,

C. During manual operation, traps fluid at the boost A, True.
piston, acting as a mechanical connection. B. False
1). None of the above. ) )
Name
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