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9-15 DESCRIPTION OF POWER
BRAKE MECHANISM

a. General Description

Wheel brake assemblies used with power
brake mechanism are identical with the regular
brake equipment, except that a high pressure
type of brake shoe lining is used.

The power brake unit consists of an air sus-
pended power cylinder and a direct-acting dis-
placement type master cylinder. The power
brake unit is mounted on the under side of the
pedal plate which is bolted to the toe pan from
ingide the body. A suspended pedal pivots on
an eccentric bolt at a hinge bracket on the
pedal plate. The pedal pushes directly on the
power brake push rod through a ball socket.
The pivot bushing and ball socket are nylon, so
no lubrication is required for the pedal linkage.
Reserve brake fluid is held in a reservoir which
is bolted directly to the hydraulic cylinder.

The power brake cylinder utilizes engine
manifold vacuum in its operation, as described
later, therefore it is connected to the intake
manifold through pipes and flexible connec-
tions. A vacuum reserve tank of approximately
180 cubic inches capacity is connected into the
vacuum line near the power brake cylinder to
insure quick and smooth response of the brake
cylinder on all power brake applications. A

check valve installed in the vacuum line closes
to maintain existing vacuum at the power cyl-
inder and in the reserve tank whenever mani-
fold vacuum falls below that in the brake
system.

When the engine is stopped and check valve
is closed, the tank provides sufficient reserve
vacuum for two or three normal power brake
applications. When reserve vacuum does not
exist, the brakes can be applied manually in the
same manner as the regular brakes, except that
somewhat more effort is required. Since brake
application is normally assisted by vacuum, a
comparatively large master cylinder piston is
used to reduce the total pedal travel.

b. Construction of Power Brake Cylinder

The power brake cylinder is the “air sus-
pended” type, meaning that atmospheric pres-
sure is present on both sides of the power
piston in the unapplied stage.

As shown in figure 9-14, a cover closes the
forward end of the cylinder housing to form
a large chamber in which the power piston and
related parts operate. The section on the cover
side of the piston will be called the air chamber
since it is open to atmospheric pressure at all
times. The section on the opposite side of_the
piston will be called the vacuum chamber since
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Figure 9-14—Unapplied Stage

it is subjected to manifold vacuum during
power application of brakes. All air entering
the cylinder housing passes through an air
cleaner core.

The rim of power piston carries a spring
expanded leather cup and a felt lubricating
wick to seal against passage of air, and an
attached guide provides a bearing in the cyl-
inder housing. A flexible rubber hose connect-
ing the piston with a vacuum tee on the side of
cylinder housing permits the piston to move
back and forth while connected to manifold
vacuum. Air is exhausted out of the vacuum
chamber through passages in the piston and
the vacuum hose when the control valve is set
for power application.

The related parts which operate in the cyl-
inder housing with the power piston form a
separate assembly composed of: the air valve,
floating control valve, hydraulic piston, and the
reaction mechanism housed in a pivot plate
and cover. This valve and hydraulic piston
assembly moves with the power piston as one
unit during power application of brakes, but
moves alone during manual application, as
explained later. A relatively heavy coil return
spring is used for the power piston and a
smaller and lighter return spring is used for
the valve and hydraulic piston assembly.

The hydraulic piston is a solid steel plunger
which extends into the hydraulic cylinder

through a rubber vacuum cup seal and rubber
secondary and primary cups. To prevent
vacuum from drawing brake fluid out of hy-
draulic cylinder in case of seal leakage, the
space between the vacuum cup seal and the
secondary cup is vented to atmosphere through
a hole which is kept open by a loose wire.

Movement of the piston into the fluid filled
cylinder displaces a corresponding volume of
the fluid, which is forced out into the brake
pipes and wheel cylinders. Compensating ports
in the counterbored end of the piston permit
return of surplus fluid to reservoir when brakes
are released. The check valve and spring in the
hydraulic cylinder maintains static pressure in
brake pipes and wheel cylinders.

¢. Operation of Power Brake Cylinder

Description of power brake cylinder opera-
tion will cover (1) Unapplied Stage (2) Ap-
plied Stage (3) Reaction Pressure (4) Poised
Stage (5) Releasing Stage (6) Manual Appli-
cation.

(1) Unapplied Stage. See figure 9-14. The
pedal return spring holds the push rod and
attached air valve forward so that the air valve
is held clear of the floating control valve. At
the same time, the valve diaphragm spring
holds the floating control valve against its seat
on the power piston, thereby closing the pas-
sage connected to manifold vacuum.
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Figure 9-15—Applied Stage, With Reaction Pressure

Atmospheric pressure enters through the air
cleaner into the air chamber, flows through the
boot and air valve into the space between the
air valve and the floating control valve, then
flows through passages in power piston and
out between piston and pivot plate into the
vacuum chamber. With the vacuum passage
closed and the vacuum chamber open to outside
air, the power piston is balanced by atmos-
pheric pressure on both sides and is held
against the housing cover by the return springs.

The compensating ports in counterbored end
of hydraulic piston are forward of the primary
cup, permitting flow of brake fluid between
the reservoir and hydraulic cylinder as re-
quired. The check valve is seated to maintain

static pressure in the brake pipes and wheel
cylinders.

(2) Applied Stage. See figure 9-15. As the
brake pedal is depressed the push rod moves
the air valve rearward until its annular seat
contacts the floating control valve, at which
point atmospheric pressure is sealed off from
the vacuum chamber. Further movement of the
air valve pushes the floating control valve away
from its seat on the power piston, thus connect-
ing the vacuum chamber to manifold vacuum
through passages in power piston and the
attached vacuum hose. As air is exhausted out
of the vacuum chamber, atmospheric pressure

in the air chamber moves the power piston
rearward toward the hydraulic cylinder. The
pivot plate is sealed to the power piston and the
valve and hydraulic piston assembly moves
rearward as a unit with the power piston.

As the hydraulic piston is forced into the
hydraulic cylinder, escape of fluid into the
reservoir is cut off when the piston compensat-
ing ports pass through the primary cup, and
the fluid displaced by the piston is then forced
out into the brake pipes and wheel cylinders to
apply the brake shoes. At the same time, a
reaction pressure is transmitted back to the
brake pedal to give the driver an indication or
“feel” of the pressure being applied to the
brake shoes.

(3) Reaction Pressure. As pressure is built
up in the brake pipes and wheel cylinders dur-
ing brake application, the hydraulic piston is
subjected to the same pressure. Since the
piston is free to move forward in the pivot
plate cover, the pressure on the piston is trans-
mitted through the attached reaction plate to
the six reaction levers. The outer ends of the
levers press against pivot points in the pivot
plate and the inner ends press against the valve
reaction plate which now bears against a
shoulder of the air valve. See figure 9-15.

In this manner approximately 40% of the
load on the hydraulic piston is transferred
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through the air valve and push rod to the brake
pedal to oppose the foot pressure applied by the
driver. This reaction pressure gives the driver
a definite indication or “feel” of the pressure
being applied to the brake shoes so that he has
positive control over the braking operation at
all stages.

| POWER PISTON

AIR VALVE
CONTACTING
CONTROL VALVE

PASSAGE TO
[ | VACUUM CHAMBER

Figure 9-16—Valves at Poised Stage

(4) Poised Stage. When the desired brake
apply pressure is reached and brake pedal is
held poised, the power piston.continues rear-
ward momentarily until it contacts the floating
control valve. See figure 9-16. At this point, the
air valve is also in contact with the control
valve so that the passages to the vacuum cham-
ber are sealed off from atmospheric pressure as
well as vacuum ; therefore the power piston re-
mains stationary or poised, ready to move in
either direction as dictated by brake pedal
movement.

(5) Releasing Stage. When foot pressure on
brake pedal is released, the pedal return spring
pulls the push rod forward to relieve pressure
on the air valve. The valve return spring forces
the air valve away from the floating control
valve, which is seated against the power piston
to close the vacuum passage. Since both sides
of the power piston are now open to atmos-
pheric pressure, the piston return springs force
the power piston and related parts forward to
the unapplied position (fig. 9-14).

As the hydraulic piston moves out of the hy-
draulic cylinder the fluid from the wheel cyl-
inders flows back into the hydraulic eylinder
through the check valve. When the compensat-
ing ports in the piston pass forward through
the primary cup, any surplus fluid in the hy-

draulic system can return to the reservoir. The
check valve spring presses the check valve
against its seat with sufficient pressure to
maintain some static pressure in the brake
pipes and wheel cylinders.
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Figure 9-17—Manual Application

(6) Manual Application. When the engine is
not running and reserve vacuum is exhausted,
the brakes are applied entirely by foot pressure
on the brake pedal. As the pedal is depressed, a
shoulder on the air valve pushes against the
end of the hydraulic piston so that pedal pres-
sure is applied directly to the piston to force it
into the hydraulic cylinder. As the valve and
hydraulic piston assembly moves rearward, the
power piston remains in the unapplied position,
where it is held against its stop by its return
spring. See figure 9-17.

This separation of the power piston from its
related parts eliminates compression of the
heavy return spring, friction of the leather
piston cup against the cylinder housing, and
movement of air out of the vacuum chamber;
consequently the pedal pressure required for
manual application is much lighter than if the
power piston had to be moved. The only resist-
ance offered in the cylinder housing is the rela-
tively light spring used to return the valve and
hydraulic piston assembly to the unapplied
position on release of brake pedal.

If the engine should start running while
brakes are being manually applied, manifold
vacuum would exhaust air from the vacuum
chamber through the wide open passages in the
power piston, and the power piston would move
rearward and seal to the pivot plate as shown
in figure 9-15.
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9-16 REMOVAL, INSTALLATION,
ADJUSTMENT OF POWER
BRAKE UNIT

a. Removal, Installation of Power Unit

1. Disconnect brake pipe from master cylin-
der and tape end of pipe to prevent entrance of
dirt. Disconnect vacuum hoses from power
cylinder.

2. Disconnect stop light wires from stop
light switch.

3. Place drip pan under reservoir and re-
move reservoir.

4. Disconnect push rod from brake pedal.
Remove eccentric pedal pivot bolt and remove
pedal.

5. Remove screws holding dash insulator re-
tainer to pedal plate. Remove retainer and push
steering column seal up steering column jacket.

6. Pull floor mat out of the way and remove
pedal plate to toe pan screws. Remove pedal
plate and power brake unit from car together.

7. Remove pedal plate from power brake
unit. Turn unit so that any remaining brake
fluid will drain out. Discard old fluid and cover
holes with tape to exclude dirt. Clean all loose
dirt from outside of unit before disassembling.

8. To install power brake unit, reverse above
procedure. Adjust brake pedal as described
below (subpar. b).

9. After installation is complete, bleed the
hydraulic system (par. 9-7) and then make
sure reservoir is filled to proper level.

10. Check brake system for fluid leaks while

applying heavy pressure on brake pedal, with
engine running.

b. Adjustment of Brake Pedal

1. Loosen pivot bolt lock nut.

2. Turn eccentric pivot bolt to adjust pedal
vertically until push rod is centered in air
valve. NOTE: The position of the push rod may
be easily determined by pinching the rubber
boot.

3. Hold pivot bolt and tighten lock nut.
Make certain that pedal moves freely and re-
turns completely without bind.

9-17 DISASSEMBLY, INSPECTION,
ASSEMBLY OF POWER BRAKE
UNIT

a. Disassembly of Power Cylinder

NOTE: Refer to figures 9-14 and 9-15 for
identification of parts not otherwise illustrated.

1. Mount power brake unit in vise with
hydraulic cylinder down, being careful not to
damage the loose vent pin in flange of cylinder.
Tighten vise only enough to hold cylinder
firmly; excessive tightening will distort or
crack cylinder.

2. Remove push rod boot from housing
cover. Do mot attempt to remove push rod
which is anchored in air valve by a spring type
lock.

3. Remove air cleaner assembly and disas-
semble it by removing the screw, gasket, filter
core, and spring from the cover.

_—PISTON

Figure 9-18—Removing Vacuum Tee

4. Remove housing cover screws, cover, and
gaskét. While holding power piston down, dis-
connect vacuum hose from vacuum tee and
remove tee and gasket from housing. See figure
9-18. Slowly release power piston to control
the pressure of piston return springs as piston
and attached parts emerge from housing. Make
sure that lip of leather piston cup does not
catch in holes in housing.

5. Remove power piston from air valve,
figure 9-19, then place the valve and hydraulic
piston assembly where the polished surfaces of
valve and piston will not be damaged by contact
with other parts.

6. Remove eight screws with lockwashers,
piston guide, piston cup (leather), and the felt
lubricating wick with expander spring from
power piston. Remove rubber stop bumper but
leave the O-ring inside piston hub and the
vacuum hose for later inspection.

7. Support the valve and hydraulic pist?n
assembly in an 8” length of 3” pipe, or its
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Figure 9-19—Power Piston With Air Valve and Hydraulic Piston Assembly
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Figure 9-20—Removing Air Valve with Control Valve

equivalent, with push rod up. Remove snap
ring then lift the air valve with attached con-
trol valve out of pivot plate, and remove the
reaction spring. See figure 9-20.

AIR VALVE

VALVE &
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Figure 9-21—Removing Control Valve from Air Valve

8. Remove lock ring, using No. 2 Truarc
Ring Pliers J 4880, then remove valve reaction
plate, valve diaphragm spring, and control

valve and diaphragm assembly from air valve.
See figure 9-21.

NOTE: One to four spacers (washers) may
be on the middle shoulder of air valve, but some
assemblies require mone. Note the number of
any spacers present, remove rubber snubber,
then remove spacers from air valve.

9. Remove diaphragm retainer from valve
diaphragm, carefully pry off the valve spring
retainer, then remove diaphragm and retainer
plate from control valve. See figure 9-26.
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Figure 9-22—Hydravlic Piston and Attached Parts

10. Remove air valve return spring from
bore of hydraulic piston. Remove snap ring,
lift piston with cover out of pivot plate, and
remove reaction levers. Remove snap ring, re-
action plate, and cover from piston. See figure
9-22,

11. Remove piston return springs from cyl-
inder housing. Remove four cap screws and
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lift housing from hydraulic cylinder. Remove
gasket.

Figure 9-23—Removing Cylinder Plug

12. Unscrew and remove cylinder plug from
hydraulic cylinder body, using Spanner Wrench
J 5794 (fig. 9-23), then remove secondary cup
expander, secondary cup, secondary cup sup-
port, vacuum cup retainer, and vacuum cup
from cylinder plug assembly.

13. Remove secondary cup retainer, piston
bearing, primary cup ring, primary cup, and
primary cup retainer from cylinder body.

b. Cleaning, Inspection, Replacement of
‘Parts

As an aid in determining the cause of im-
proper power brake operation, wipe fluid from
all rubber parts, then carefully examine these
parts for nicks, cuts or other damage. After
examination discard all these parts.

Thoroughly clean the remaining parts in
diacetone alcohol or clean brake fluid.

CAUTION: Do not use anti-freeze alcohol,
gasoline, kerosene, or any other cleaning fluid
that might contain even a trace of mineral oil,
as this could cause serious damage to all rubber
parts in the brake system.

Carefully examine the cleaned parts for
nicks, burrs, stripped threads, or other damage.
Make certain that the small compensating ports
in end of hydraulic piston are clear. If these
ports are plugged, clean them thoroughly and
flush the hydraulic system to remove all dirt.

If the outer surface of the air valve or the
hydraulic piston show evidence of abrasion,
polish out light scores with crocus cloth or
very fine polishing paper, then wash and dry
thoroughly.

If any parts indicate that heavy abrasive

action has resulted from severe contamination
of the brake fluid, replace damaged parts and
be sure to thoroughly flush the reservoir and
wheel cylinder lines.

Make sure that the loose pin is properly re-
tained in vent hole in flange of hydraulic cyl-
inder body, and that vent hole is clear.

Figure 9-24—Bending Push Rod Lock

Do not remove push rod from air valve unless
one part is damaged so that replacement is re-
quired. To unlock the push rod, prepare a piece
of 346" steel rod about 7” long by filing flats on
one end to reduce size to 9,"”, then use as a
punch to bend both arms of push rod lock as
shown in figure 9-24. Grip push rod in vise
using soft jaws and pull on air valve to sepa-
rate these parts, then insert thin metal strips
through air holes in valve to remove the lock.
Use care to avoid damaging the annular seat
on air valve.

The Power Brake Cylinder Overhaul Kit
(Group 4.898) contains all necessary replace-
ment parts for the power brake cylinder. When
reassembling the brake cylinder use all the new
parts in the kit regardless of whether the old
parts appear fit for use. In addition, replace
any other parts which inspection indicates to
be unfit for use.

¢. Assembly of Brake Cylinder

NOTE: Refer to figures 9-14 and 9-15 for
identification and location of parts mot other-
wise tllustrated.

1. Mount hydraulic cylinder body in vise
with flanged end up.

CAUTION: During assembly make certain
that no grease or mineral oil comes in contact
with internal parts of hydraulic cylinder.

2. Place primary cup retainer in cylinder
body with notched end inward.



www. TeamBuick.com

(325)  BRAKES

POWER BRAKES 9-31

3. Dip new primary cup in clean brake fluid
and install with flat side outward, using care
that cup lip is not turned back at any point.
Center the primary cup ring on cup and install
piston bearing with notched face outward,
pressing bearing down against shoulder in
body.

4. Dip new vacuum cup and secondary cup
in clean brake fluid. Install vacuum cup in
cylinder plug with flat side inward, center the
cup retainer in the cup, then install the cup
support against shoulder in plug. Install sec-
ondary cup with flat side inward against the
support. Install secondary cup expander, place
new O-rings in the two outer graoves of plug
(leaving center groove empty) and lightly coat
them with silicone grease.

5. Center the secondary cup retainer on pis-
ton bearing and screw cylinder plug down into
cylinder body, using care not to damage O-ring,
secondary cup, or expander. Tighten plug firm-
ly, using Spanner Wrench J 5794 (fig. 9-23).

6. With housing gasket placed on hydraulic
cylinder so that one notch is at vent hole, install
cylinder housing with vacuum tee hole on the
same side as pressure outlet; install four cap
screws and tighten securely.

7. Install new O-rings on hydraulic piston
and the reaction cover, lubricating both O-rings
and the bore of cover with silicone grease. In-
stall piston reaction plate with concave side of
rim toward shoulder of piston and install lock
ring. Slide cover over piston with concave side
toward reaction plate, using care to avoid
damaging O-rings.

8. Place the six reaction levers in their slots
in pivot plate. Install hydraulic piston and
cover assembly in pivot plate and install snap
ring. Install new rubber seal in groove in small
end of pivot plate and lightly coat seal with
silicone grease.

9. Check for the number of spacers that may
be required for proper location of the valve re-
action plate, as follows:

(a) Support pivot plate in 3” pipe with hy-
draulic piston downward so that the piston
reaction plate rests against the cover and all
levers rest on the plate.

(b) Center the valve reaction plate on re-
action levers with rounded side of rim against
levers.

(c) Install Spacer Gauge J 5805 on reaction
plate so that long end of plunger extends

PLUNGER
J 5805
SLEEVE

REACTION PLATE

-

SPACERS

PIVOT PLATE

Figure 9-25—Gauging for Selective Spacers

through to rest on upper end of hydraulic
piston, then note whether upper ends of gauge
plunger and sleeve are at same level. Any
slight difference in level may be felt with a
finger. See figure 9-25.

(d) If necessary, install one or more spacers
around upper end of plunger until plunger and
spacers are level. If exact level cannot be ob-
tained, select the number of spacers that places
end of plunger slightly above rather than below
level of spacers.

(e) Hold the selected spacers, if any, for
installation in Step 11.

CONTROL PLATE
VALVE SPRING RETAINER

" | \\ "" |

DIAPHRAGM
RETAINER

DIAPHRAGM

Figure 9-26—Control Valve and Diaphragm Disassembled

10. Place flat side of retainer plate against
flat side of valve diaphragm, push hub of float-
ing control valve through plate and diaphragm,
fitting flange of diaphragm into groove in valve,
then press spring retainer over hub of valve.
Slip outer flange of diaphragm over the smaller
side of diaphragm retainer. See figure 9-26.
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11. Place spacers selected in Step 9 on
shoulder of air valve. Place rubber snubber on
top of spacers with steel back against spacers,
and install floating control valve and dia-
phragm assembly with rubber valve seat
against the seat on air valve. Place valve dia-
phragm spring over the spring retainer, install
valve reaction plate with concave side of rim
against the spring, then depress these parts
and install lock ring. See figure 9-21.

12. Place air valve return spring in bore of
hydraulic piston and center the reaction spring
on the reaction levers. Lubricate small stem of
air valve and rim of rubber diaphragm with
silicone grease, install air valve with control
valve in pivot plate and install snap ring. See
figure 9-20.

13. Coat the vacuum hose tube on power
piston with 3M Super Weatherstrip Adhesive,
then push one end of vacuum hose all the way
up on tube, turning hose so that it lays flat
against piston. Install rubber stop bumper in
groove of piston hub.

14. Place the felt lubricating wick in the
expander spring, saturate wick with oil speci-
fied for Dynaflow transmission (par. 1-4), then
install in groove of power piston with spring
fingers outward and pointing toward bimper
end of piston. With leather piston cup retained
in the cardboard ring in which it is shipped,
install cup over expander spring, making sure
it is centered, then install piston guide and
attaching screws with lockwashers. See figure
9-19.

15. Install new O-ring in the largest groove
inside the hub of power piston, coat it with
silicone grease and fill the two outer grooves
with this grease. Lightly coat rubber seat of
control valve with same grease then slide piston
into place over the air valve, using care to
avoid damaging O-ring.

16. Apply an even coating of Dynaflow oil to
ingide of cylinder housing, being careful to
keep this oil out of hydraulic cylinder. Coat
surface of the power piston leather cup with
the same oil.

17. Center the small piston return spring in
cylinder housing, then place the large return
spring around it with its smaller end down-
ward, locating the bent end of spring wire
between one of the bolt heads and the adjacent
dimple pressed in cylinder housing.

18. Wipe off hydraulic piston with a clean
cloth to remove any oil or grease and apply a
film of clean brake fluid to surface of this
piston only.

POWER __
PISTON

Figure 9-27—Position of Piston in Housing

19. Remove cardboard retainer ring and
place power piston with attached parts on the
large return spring so that the bent end of
spring wire rests between two of the round
bosses on piston guide. Locate the piston so
that when it is pressed into housing the side
of boss opposite the vacuum hose clears the
vacuum tee hole in housing by approximately
34”. See figure 9-27.

20. Push power piston down into cylinder
housing, entering the hydraulic piston into
hydraulic cylinder, and hold piston down while
installing vacuum tee with gasket and two
screws. Push end of vacuum hose up on tee
about 53”.

21. Push power piston down and allow
springs to return it several times to check for
free operation and proper position on springs
(step 19), then install gasket and cover on
cylinder housing with two screws and tighten
securely.

22. Place hair pin spring and filter core in
air cleaner cover, snap the rubber gasket over
flanged edge of cover, and install this assembly
on housing with screw and gasket.

23. If push rod was removed from air valve,
place a new lock over ball end of push rod and
press parts into air valve until both ends of
lock snap into place behind the shoulder inside
air valve.

24. Install push rod boot so that it fits on
groove on rod and over the flange on housing
cover.
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