
33 through 86 Series Brakes 5-1 

BRAKES 
(ALL SERIES) 

CONTENTS OF SECTION 5 

Subject Page 

PERIODIC MAINTENANCE 5-1 
DESCRIPTION 5-1 
ADJUSTMENTS 5-3 

PARKING BRAKE LAMP 5-3 
STOP LAMP 5-4 
BRAKE SHOE 5-4 
BRAKE PEDAL . . 5-4 
PARKING BRAKE 5-7 

MINOR SERVICE OPERATIONS 5-7 
BRAKE PEDAL AND BRACKET . . . . 5-7 
BLEEDING OF LINES 5-7 
FLUSHING HYDRAULIC SYSTEM . . . . 5-8 

MASTER CYLINDER 5-8 
REMOVE 5-8 
INSTALL 5-9 
DISASSEMBLY 5-10 
CLEANING AND INSPECTION 5-10 
ASSEMBLY 5-11 

WHEEL CYLINDERS 5-11 
REMOVE AND INSTALL 5-11 
DISASSEMBLY 5-12 
CLEANING AND INSPECTION 5-12 
ASSEMBLY 5-12 

DRUM AND BRAKE ASSEMBLIES . . . . 5-13 
INSPECTION 5-13 
TURNING DRUMS 5-13 

Subject Page 

DRUM AND BRAKE ASSEMBLIES (Cont.) 
REPLACING 5-13 
BRAKE LINES 5-13 
BRAKE LINING 5-14 
BRAKE SHOES AND BACKING PLATE. 5-16 

DESCRIPTION POWER BRAKES 5-18 
MINOR SERVICE OPERATIONS 5-19 
BRAKE PEDAL OR BRACKET 5-19 
POWER BRAKE UNIT 5-20 

REMOVE AND INSTALL 5-20 
MORAINE 5-21 

PRINCIPLES OF OPERATION 5-21 
DISASSEMBLY 5-23 
CLEANING AND INSPECTION 5-26 
ASSEMBLY 5-27 
PUSH-ROD ADJUSTMENT 5-29 

BENDIX 5-29 
PRINCIPLES OF OPERATION 5-29 
DISASSEMBLY 5-31 
CLEANING AND INSPECTION 5-33 
ASSEMBLY 5-34 
PUSH-ROD ADJUSTMENT 5-35 

TESTING 5-35 
DIAGNOSIS 5-36 
GENERAL SPECIFICATIONS 5-37 
ADJUSTMENTS 5-39 
TORQUE SPECIFICATIONS 5-40 
TOOLS 5-40 

PERIODIC MAINTENANCE 

Each time the car is in the service department, 
the brake pedal height should be observed. If the 
brake pedal travel from the released to the fully 
applied position (engine running, power brakes) 
exceeds 1-7/8" on power brakes or 4" on standard 
brakes, the car should be driven alternately for
ward and backward and the brakes applied moder
ately each time to operate the self-adjuster until 
the proper pedal height is obtained. If brake pedal 
travel cannot be reduced in this manner, the 
drums should be removed and the self-adjusting 
mechanism inspected for the cause of inoperation. 

The adjusting screws should be cleaned and lu
bricated with brake lubricant, Part No. 1050110. 

The fluid in the master cylinder reservoir 
should be checked at every engine oil change in

terval. Fluid level should be no more than 1/4" 
below the reservoir opening. Replenish as neces
sary with Brake Fluid, Supreme No. 11. 

Brake hoses and pipes should be inspected for 
chafing, deterioration or other damage. 

Brake linings should be periodically inspected 
for wear. The frequency of this inspection de
pends upon driving conditions such as traffic or 
terrain, and also the driving techniques of in
dividual owners. 

DESCRIPTION 

The braking system consists of hydraulically 
operated brakes that apply the brake shoes simul
taneously at all four wheels and a mechanically 
operated parking brake that applies the brake 
shoes at the rear wheels only. 
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HYDRAULIC BRAKE 

When the hydraulic brake pedal is depressed, 
the piston in the master cylinder forces fluid 
under pressure to a wheel cylinder at each wheel, 
which in turn, pushes the brake shoes against the 
brake drum. As the shoes contact the drum, the 
friction between the shoes and the rotating drum 
moves the primary shoe downward against the 
adjusting screw which acts as a link to transmit 
the force of the primary shoe to the lower end of 
the secondary shoe. With the upper end of the 
secondary shoe being held by the stationary 
anchor pin, the secondary shoe is wedged against 
the drum. This wedging action, due to frictional 
force, imparts the self-energizing action to the 
braking effort and thereby decreases the effort 
required by the driver to stop the car. 

Fig. 5-2 Parking Brake (33 through 38 Series) 

SELF-ADJUSTING BRAKE 

PARKING BRAKE (Figs. 5-1 & 5-2) 

The parking brake applies the rear Brakes 
through cable and linkage by means of a foot op
erated parking brake pedal mounted below the 
instrument panel. The parking brake is released 
by pulling the release handle. 

General Description 

All cars are equipped with self-adjusting 
brakes. The self-adjusting brake mechanism con
sists of an actuating link, adjuster lever, adjuster 
lever return spring, override spring and override 
pivot. 

Fig. 5-1 Parking Brake (52 through 86 Series) 
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Fig. 5-3 Typical SeIf-Adjusting Brake 

Operation (Fig. 5-3) 

The self-adjusting brake mechanism operates 
only when the brakes are applied while the car is 
moving rearward and only when the secondary 
shoe moves a predetermined distance toward the 
brake drum. 

As the car moves rearward and the brakes are 
applied, friction between the primary shoe and the 
drum forces the primary shoe against the anchor 
pin. Hydraulic pressure in the wheel cylinder 
forces the upper end of the secondary shoe away 
from the anchor pin. As the secondary shoe moves 
away from the anchor pin, the upper end of the 
adjuster lever is prevented from moving by the 
actuating link. This causes the adjuster lever to 
pivot on the secondary shoe forcing the adjuster 
lever against the adjusting screw sprocket. If the 
brake linings are worn enough to allow the sec
ondary shoe to move the predetermined distance, 
the adjuster lever will turn the adjusting screw 
sprocket one or two teeth, depending on lining 
wear. If the secondary shoe does not move the 
predetermined distance, movement of the adjuster 
lever will not be great enough to rotate the ad
justing screw sprocket. 

When the brakes are released, the adjusting 
lever return spring will move the adjuster lever 
into the adjusting position on the sprocket. 

An override feature is built into the self-
adjusting brake which allows the secondary shoe 
to be applied in reverse in the event the adjusting 
screw becomes "frozen" preventing the self-
adjuster from operating. 

When the car is moving forward and the brakes 
are applied, the upper end of the secondary shoe 
is forced against the anchor pin due to the self-
energizing action of the brakes and the self-
adjuster does not operate. 

ADJUSTMENTS 

PARKING BRAKE LAMP SWITCH 

The parking brake lamp switch is bolted to the 
pedal mounting bracket and is actuated by the 
parking brake pedal arm. 

To adjust switch, 33-38 Series, refer to Fig. 
5-2. The switch on all other models is not 
adjustable. 



5-4 Brakes 33 through 86 Series 

STOP LAMP SWITCH 

The stop lamp switch is attached to the brake 
pedal bracket and is actuated by the brake pedal 
arm. 

Adjustment 
(All Series) 

1. With the brake pedal height correctly ad
justed, insert switch into tubular clip until 
switch body seats on tube clip. 

2. Pull brake pedal rearward until it contacts 
the brake pedal stop. This moves the 
switch in the tubular clip providing proper 
adjustment. 

3. Check stop lamp switch operation by applying 
and releasing the brake, making certain that 
the stop lamps go off when the brake pedal 
is in the fully released position. 

BRAKE SHOE 

A brake shoe adjustment is required only when 
new linings are installed or whenever the length 
of the brake shoe adjusting screw has been man
ually changed. 

1. With the brake drums removed, position the 
drum end (inside diameter measuring caliper) 
of the Brake Drum and Shoe Gauge Tool 
J-21177, to the inside diameter of the drum 
and tighten clamp screw. (Fig. 5-4) 

2. Position the brake shoe end (outside diameter 
measuring caliper) of Tool J-21177 over the 
brake shoes as shown in Fig. 5-5. Rotate 
gauge slightly around shoes to insure that 

Fig. 5-4 Checking Brake Drum 

gauge contacts the linings at the largest di
ameter. Adjust brake shoes until gauge is a 
snug fit on linings at the point of largest lining 
diameter. 

NOTE: If it is necessary to back off the 
brake shoe adjustment, it will be necessary 
to hold the adjuster lever away from the 
sprocket. 

3. Remove the gauge. 

STANDARD BRAKE PEDAL ADJUSTMENT 
(52 , 54, 56 & 58 Series) 

An incorrectly adjusted brake pedal can hold 
the master cylinder piston from fully returning to 
its released position, which will result in brake 
drag or lock-up. 

1. Remove the pedal return spring and the 
master cylinder push- rod clevis pin. 

2. Turn back floor mat and check pedal height 
(from floor pan to top of pedal pad). If di
mension is not 7-15/16" + 1/8", loosen lock-
nut and adjust stop screw. (Fig. 5-6) Tighten 
locknut and recheck adjustment. 

3. To adjust the master cylinder push-rod, 
lightly push the master cylinder push-rod 
until it contacts the hydraulic piston. 

4. Loosen locknut and adjust push-rod until 
clevis pin can be freely installed into the 
brake pedal, then shorten push-rod one turn 
for proper free play. 

5. Tighten locknut and connect push- rod to brake 
pedal. 

Fig. 5-5 Checking Lining 
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Fig. 5 -6 Standard Brake Pedal Adjustment 

(52 through 58 Series) 

NOTE: Whenever the brake pedal height 
has been changed, the stop lamp switch ad
justment should be checked and adjusted if 
necessary. 

33, 34, 35, 36 & 38 Series 

1. Turn back floor mat and check pedal height 
(from floor pan to the top of the pedal pad at 
the center). Dimension should be 7-1/2" + 
1/8". (Fig. 5-7) 

2. If dimension is incorrect, remove the master 
cylinder push-rod clevis pin. Loosen clevis 
locknut and adjust clevis until correct pedal 
height is obtained. 

3. If car is equipped with synchromesh trans
mission, adjust brake pedal height to match 
the clutch pedal height, within 1/8". 

4. Tighten locknut on clevis and connect the 
push- rod to the brake pedal. 

NOTE; Whenever the brake pedal height 
has been changed, the stop lamp switch ad
justment should be checked and adjusted if 
necessary. 

Fig . 5-7 Standard Brake Pedal Adjustment (33 through 38 Series) 
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52 THROUGH 86 SERIES 

F ig . 5 -8A Parking Brake Layout (52 through 86 Series) 

33 THROUGH 38 SERIES 

Fig . 5-8B Parking Brake Layout (33 through 38 Series) 



PARKING BRAKE ADJUSTMENT 
(All Series) 

1. Release parking brake. 

2. Be sure the hydraulic brake pedal travel is 
within specifications before adjusting parking 
brake. 

3. Adjust cables by first tightening equalizer ad
justing nut until a heavy resistance is felt 
when rotating rear wheels forward, then 
loosen equalizer adjusting nut seven full 
turns. (Fig. 5-8) 

MINOR SERVICE OPERATIONS 

BRAKE PEDAL AND BRACKET 
(STANDARD BRAKES) 

The brake pedal is suspended from a mounting 
bracket under the instrument panel. Nylon bush
ings between the pivot bolt and the pedal 
eliminates periodic lubrication. The pedal is con
nected to the master cylinder push-rod by a 
clevis. The brake pedal or bracket can be re 
moved as shown in Figs. 5-7 and 5-9. 
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lubricant, Part No. 1050169. Torque pivot pin nut, 
on 54, 56 and 58 Series, to 12 ft. lbs. Adjust brake 
pedal as outlined under STANDARD BRAKE 
PEDAL ADJUSTMENT. 

HYDRAULIC SYSTEM 

BLEEDING OF LINES 

Whenever a line is disconnected from any 
wheel, it is necessary that the wheel cylinder be 
bled. If the hydraulic line is disconnected from 
the master cylinder or the brake pedal has a 
spongy feeling, each wheel cylinder must be bled 
to expel air from the system. 

NOTE: Power brakes can be bled in the same 
manner as a standard brake system. If pressure 
bleeding equipment is not available, do not use 
the vacuum assist. With the engine shut off, the 
vacuum reserve should be depleted by applying 
the brakes several times before starting the 
bleeding procedure. 

The system can be bled manually or by using 
pressure bleeding equipment. 

Before installation, lubricate inside of bushings, 
clevis pin and stop lamp switch bolt head with 

To bleed the system, the following procedure 
is recommended. 

Fig. 5-9 Standard Brake Layout (52 through 58 Series) 
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Fig. 5-10 Bleeding Brakes 

The correct sequence for bleeding is left front, 
right front, left rear, right rear. If the master 
cylinder is equipped with a bleeder valve, bleed 
the master cylinder first. 

1. If brakes are to be bled manually, fill the 
brake reservoir with Brake Fluid, Supreme 
No. 11 and KEEP AT LEAST ONE-HALF 
FULL OF FLUID DURING THE BLEEDING 
OPERATION. 

2. If brakes are to be bled with pressure equip
ment, connect the tank to the brake reservoir 
and raise the pressure in the brake system 
to 20 to 30 psi. 

3. Attach Bleeder Tube J-7779-2 to bleeder 
valve. (Fig. 5-10) THE TUBE MUST HANG 
SUBMERGED IN A CLEAN CONTAINER PAR
TIALLY FILLED WITH BRAKE FLUID, SU
PREME NO. 11 DURING THE BLEEDING 
OPERATION. 

4. Unscrew bleeder valve three-quarters of a 
turn with a wrench such as J-21472 and watch 
flow of fluid from bleeder tube. When all air 
bubbles cease to appear and fluid is clear, 
close bleeder valve. 

NOTE: If brakes are bled without the aid 
of pressure equipment, the brake pedal must 
be operated during this operation to force the 
fluid from the bleeder hose. To do this, open 
the bleeder valve, fully depress the brake 
pedal, then slowly release pedal until it is in 
the fully released position. Continue oper
ating pedal until fluid, containing no air 
bubbles, emerges from bleeder tube. Close 
bleeder valve. 

5. Remove bleeder tube. 

6. Repeat steps on the remaining wheel cylin
ders if the entire system is to be bled. 

7. If the brakes were bled manually, check fluid 
in the reservoir and replenish if necessary, 
after the bleeding operation has been 
completed. 

FLUSHING HYDRAULIC SYSTEM 

Whenever mineral oil has been introduced into 
the hydraulic system, the entire system must be 
thoroughly flushed with alcohol and all rubber 
parts must be replaced. The alcohol is introduced 
into the master cylinder reservoir and expelled 
at each wheel cylinder in the same manner as the 
bleeding operation (see BLEEDING OF LINES). 

When flushing is completed, bleed the hydraulic 
system with Brake Fluid, Supreme No. 11 until 
all flushing fluid and air is expelled from the 
lines. 

MASTER CYLINDER 

STANDARD AND POWER 

The standard and power brake master cylinders 
are a sealed type, consisting of a flexible dia
phragm located between the fluid reservoir and 
the vented filler cover. This allows the brake 
fluid in the system to be sealed from outside air 
and dust while maintaining normal atmospheric 
pressure on the fluid in the fluid reservoir. 

A Bendix master cylinder is used on the Bendix 
power brake and can be identified by the screw 
type master cylinder cover. A Moraine master 
cylinder is used with all standard and Moraine 
power brakes and can be identified with the bail-
type master cylinder cover. 

Remove 

The standard brake master cylinder, on 52, 54, 
56 and 58 Series, can be removed without dis
connecting the push- rod and clevis. The hydraulic 
master cylinder, on all series equipped with power 
brakes, can be removed and serviced without re 
moving the vacuum cylinder from the car. 

1. Be sure the area around master cylinder is 
clean, then disconnect the hydraulic lines at 
the master cylinder. Plug or tape end of line 
to prevent entrance of dirt, or loss of brake 
fluid. 

2. On 33, 34, 35, 36 and 38 Series, remove the 
push- rod to brake pedal clevis pin. 
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3. Remove master cylinder by removing the 
attaching nuts. 

4, Drain master cylinder. 

Install 

1, To install the standard brake master cylinder 
on 52, 54, 56 and 58 Series: 

a. Lubricate push- rod with a light film of lu
bricant, Part No. 1050169 to facilitate po
sitioning of rubber boot on push-rod after 
master cylinder has been installed. 

b. Position master cylinder against cowl, push 
boot onto push-rod and guide push-rod into 
master cylinder piston cavity. 

c. Install the attaching nuts and lockwashers. 
Torque nuts to 24 ft. lbs. 

d. From inside car, pull boot along push-rod 
toward clevis until boot is fully extended. 
Check brake pedal as outlined under 
BRAKE PEDAL ADJUSTMENTS (Standard 
Brake). 

2. To install the standard brake master cylinder 
on 33, 34, 35, 36 and 38 Series: 

a. Position the master cylinder against cowl 
and install the attaching nuts. Torque nuts 
to 28 ft. lbs. 

b. Install the push-rod to brake pedal clevis 
pin. 

3. To install the power brake master cylinder: 

a. Position a new filter on the flange of the 
master cylinder. (Moraine power brake 
only). 

Fig. 5-11 Master Cylinder (Moraine) 
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b. Position master cylinder so that push-rod 
enters cavity in master cylinder piston. 

NOTE: If a new push-rod was installed, 
adjust push-rod as outlined under PUSH-
ROD ADJUSTMENT. 

3. Remove the piston primary cup, spring and 
residual check valve from bore of master 
cylinder. 

4. On Moraine power and standard master cyl
inder, remove the rubber valve seat washer 
from cylinder bore with a wire hook. 

c. Install master cylinder attaching nuts and 
lockwashers. Torque to 24 ft. lbs. 

4. Install hydraulic line to master cylinder. 

5. Fill master cylinder reservoir with Brake 
Fluid, Supreme No. 11 and bleed all wheel 
cylinders as outlined under BLEEDING OF 
LINES. 

Disassembly (Figs. 5-11 & 5-12) 

1. Standard brake 
cylinder. 

remove boot from master 

2. Remove the retaining ring from the bore of 
the master cylinder. On 33, 34, 35, 36 and 38 
Series, remove the push-rod. 

5. Power brake - remove filter from flange of 
master cylinder. 

6. Power brake - remove the bleeder valve, if 
so equipped. 

CLEANING AND INSPECTION 

1. Wash all parts in alcohol fluid and blow out 
all passages with compressed air. Be sure 
compensating port is open. 

2. Inspect cups, residual check valve, valve seat 
washer and secondary seal for a swelling or 
distorted condition. Replace if damaged. If 
such a condition exists, the entire system 
should be flushed (see FLUSHING HYDRAU
LIC SYSTEM) and all rubber parts in the 
wheel cylinders replaced. 

Fig. 5-12 Master Cylinder (Bendix) 
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3 Inspect the master cylinder bore for scores, 
rust, pits or etches. If any of these condi
tions exist, the complete master cylinder 
must be serviced as an assembly. 

NOTE: Do not attempt to hone the master 
cylinder bore as a means of salvaging the 
cylinder assembly. Reconditioning of the bore 
leaves the walls sufficiently rough to cause 
premature failure of the rubber cups. It also 
enlarges the bore to the extent that the stand
ard size piston and seals will not fit properly. 

Assembly (Figs. 5-11 & 5-12) 

1. Lubricate master cylinder bore and all rubber 
parts with Brake Fluid, Supreme No. 11. 

2. Install check valve rubber washer against the 
shoulder inside the master cylinder bore. 

3. Install large end of spring over residual 
check valve, then install the assembly into the 
bore (check valve end first). 

4. Install primary cup over end of spring (dish 
side toward spring). 

5. On all except 33-38 Series, manual brake, 
install piston into bore and while compressing 
spring, install retaining ring. 

6. On 33-38 Series, manual brake, install piston 
and push-rod and while compressing spring, 
install retaining ring. 

7. Standard brake - install boot over lip of 
master cylinder casting. 

8. Install bleeder valve if so equipped. 

WHEEL CYLINDERS 

REMOVE AND INSTALL 

1. Remove brake drums and shoes as outlined 
under DRUM AND BRAKE ASSEMBLIES, 
REMOVE. 

2. Front wheel cylinder: 

a. Remove brake line from brake hose. 

b. Remove the brake hose retainer clip at the 
frame bracket. 

c. Remove brake hose from wheel cylinder. 

3. Rear wheel cylinder - remove the brake line 
from the wheel cylinder. 

4. Remove the wheel cylinder to backing plate 
attaching bolt and remove wheel cylinder. 

To install, reverse the removal procedure, 
torque wheel cylinder to backing plate bolts to 16 
ft. lbs. and bleed the lines. (See BLEEDING OF 
LINES) 

Fig. 5-13 Wheel Cylinder (33 through 38 Series) 
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DISASSEMBLY (Fig. 5-13) 
(33 through 52 Series) 

The internal wheel cylinder boots should be 
disassembled only when they are visibly damaged 
or leaking fluid. 

Wheel cylinders having torn, cut, or heat 
cracked boots should be completely overhauled. 

Inspection for leakage may be accomplished at 
the boot center hole after removal of the link pin. 
Fluid coatings on the piston within the cylinder 
and on the end of the link pin are normal, as the 
cylinder contains a porous piston which is im
pregnated with a corrosion inhibiting fluid. Fluid 
spilling from the boot center hole, after the link 
pin is removed, indicates cup leakage and the 
necessity of completely overhauling the cylinder. 

1. Pull boots from cylinder ends with pliers and 
discard boots. 

2. Remove and discard pistons and cups. 

CLEANING AND INSPECTION 

1. Inspect cylinder bore. Check for staining or 
corrosion. It is best to discard a corroded 
cylinder. 

NOTE: Staining is not to be confused with 
corrosion. Corrosion can be identified as 
pits or excessive bore roughness. 

2. Polish any discolored or stained area with 
crocus cloth by revolving the cylinder on the 
cloth supported by a finger. Do not slide the 
cloth in a lengthwise manner under pressure. 
Do not use any other form of abrasive or 
abrasive cloth. 

3. Rinse the cylinder in Declene or brake fluid. 

4. Shake excess cleaning fluid from the cylinder. 
Do not use a rag to dry the cylinder as lint 
from the rag cannot be kept from the cylinder 
bore surfaces. 

ASSEMBLY 

1. Lubricate the cylinder bore and counterbore 
with brake fluid and insert spring expander 
assembly. 

2. Install new cups. (Be sure cups are lint and 
dirt free.) Do not lubricate cups prior to 
assembly. 

3. Install new pistons as they are received in 
the parts package. Do not lubricate pistons 
with brake fluid. 

4. P ress new boots into cylinder counterbores 
by hand. Do not lubricate boots prior to 
assembly. 

DISASSEMBLY 
(54 through 86 Series) 

1. Remove links and rubber boots. 

2. Remove pistons, cups, expanders and spring 
from wheel cylinder bore. 

CLEANING AND INSPECTION 

1. Wash all metal parts in brake flushing fluid 
and blow out all passages with compressed 
air. 

2. Inspect cups for a swelling or distorted con
dition, replace if damaged. If a swelling con
dition exists, the entire hydraulic system 
should be flushed (see FLUSHING HYDRAU
LIC SYSTEM) and all the rubber parts in the 
hydraulic system should be replaced. 

3. Inspect the wheel cylinder bore for scores, 
rust, pits or etches. If any such conditions 
exist, the complete wheel cylinder will have 
to be replaced as an assembly. 

NOTE: Do not attempt to recondition a 
wheel cylinder bore as a means of salvaging 
the cylinder. Reconditioning of the bore leaves 
the walls sufficiently rough to cause pre
mature failure of the rubber cups. It also 
enlarges the bore to the extent that the stand
ard size pistons and seals will not fit 
properly. 

ASSEMBLY 

Lubricate the bore of the wheel cylinder with 
Brake Fluid, Supreme No. 11 and assemble as 
shown in Fig. 5-14. 

Fig. 5-14 Wheel Cylinder (54 through 86 Series) 



33 through 86 Series Brakes 5-13 

DRUMS AND BRAKE ASSEMBLIES 

lNSPECTlON 

Whenever brake drums are removed, they 
should be inspected for scores, deep grooves, 
cracks and out-of-round. 

Cracked drums must be replaced. However, 
cracks running circumferentially at the back 
corner of drum where the cast iron blends into 
the steel portion of the drum are of no conse
quence and drums should not be replaced. 

NOTE: Grooves extending around the entire 
braking surface of the brake drum are permis
sible providing the edges of the grooves that con
tact the shoes are smooth. 

Drum out-of-round can be measured with a dial 
indicator and extension rod. Out- of- round meas
urements exceeding .005" front drum and .006" 
rear drum, (total indicator reading) require turn
ing or replacement of drum. 

TURNING DRUMS 

If irregularities in the braking surface of the 
drum cannot be removed with emery cloth or out-
of-round exceeds .005" front drum and .006" rear 

drum (total indicator reading), the drum should 
be turned to .060" greater than the original inside 
diameter; that is, after being turned, the diameter 
should be 11.060" for all except 33-52 Series, or 
9.560" on 33-52 Series. Oversize brake linings 
must be used with turned drums. 

REPLACING DRUMS 

Whenever new drums are to be installed, the 
braking surface of the drum must be thoroughly 
cleaned with lacquer thinner to remove the rust
proof coating. 

BRAKE LINES 

When replacing a damaged brake line, the dam
aged section should be cut off and replaced with 
steel brake tubing, listed under Group 8.964 in 
the Chassis Par ts Book. Flare connections must 
be a double lap. Follow Flaring Tool Manufac
turer ' s instructions for proper flaring of the 
double lap flare. 

Refer to Figs. 5-15 and 5-16 for brake line 
routing and attachment. 

Fig. 5-15 Hydraulic Brake Lines (52 through 86 Series) 
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Fig. 5-16 Hydraulic Brake Lines (33 through 38 Series) 

BRAKE LINING 

If linings are worn nearly flush with the rivets, 
new linings' should be installed. 

When brake lining replacement is necessary, it 
is recommended that both front or both rear 
linings be replaced at the same time. 

PARKING BRAKE CABLE CONDUIT 

Remove and Install 

The parking brake cable conduit can be re 
moved as follows: 

1. Disconnect the cable at the connector. 

2. Remove the retainer which holds the conduit 
to the bracket. 

3. Remove the rear wheel and brake drum. 

4. Disconnect the cable from the operating lever. 

5. Install a corbin-type hose clamp over the 
conduit retainer fingers as shown in Fig. 5-17. 

6. Tap the conduit lightly to remove from the 
backing plate. 

To install, reverse the removal procedure. 
Adjust the parking brakes. 

Fig. 5-17 Removing Parking Brake Cable 
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Fig. 5-18 Brake Assembly (54 through 86 Series) 

Fig. 5-19 Brake Assembly (33 through 52 Series) 
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FRONT BRAKE SHOES AND BACKING PLATE 

Remove (Figs. 5-18 & 5-19) 

1. Hoist car. 

2. Remove the hub and drum assembly and the 
inner bearing race from the steering knuckle. 

NOTE: It may be necessary to back off 
the brake shoe adjustment before the brake 
drum can be removed. To back off the brake 
shoe adjustment, refer to Figs. 5-20 and 5-21. 

3. Remove the primary and secondary shoe re
turn springs and the actuating link. 

4. Remove brake shoe hold-down springs, pins 
and washers and the adjuster lever and return 
spring. 

5. Spread shoes to clear wheel cylinder links, 
then remove the primary and secondary shoes 
as an assembly. 

6. Remove the primary to secondary shoe spring 
and the adjusting screw. 

7. If the front backing plate is to be removed, 
proceed as follows: 

a. Loosen lock tab from anchor pin, then re 
move the anchor pin bolt. 

b. Remove the brake hose from the brake 
line. 

c. Remove the wheel cylinder and brake hose 
from the backing plate. 

d. Remove the steering arm to steering 
knuckle to backing plate bolts and nuts, 
then remove the backing plate. 

REAR BRAKE SHOES AND BACKING PLATE 

Remove 

1. Hoist car, remove wheel and brake drum. 

NOTE: It may be necessary to back off 
the brake shoe adjustment before the brake 
drum can be removed. To back off brake shoe 
adjustment, refer to Figs. 5-20 and 5-21. 

2. Remove the brake shoe return springs, actu
ating link and guide. 

3. Remove the brake shoe hold-down springs, 
the adjuster lever and return spring and the 
parking brake lever strut and spring. 

4. Spread shoes to clear wheel cylinder links, 
then remove the brake shoes as an assembly. 

Fig. 5-20 Backing Off Brake Shoe Adjustment 
(54 through 86 Series) 

5. Disconnect the parking brake cable from the 
operating lever. 

6. If necessary to remove the rear backing plate, 
proceed as follows: 

a. Remove the axle shaft. 

b. Remove brake line from wheel cylinder, 
remove wheel cylinder from backing plate. 

c. Disconnect the parking brake cable from 
the backing plate. 

d. Remove the backing plate. 

Fig. 5-21 Backing Off Brake Shoe Adjustment 
(33 through 38 Series) 
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CLEANING AND INSPECTION 

1 Inspect linings for wear. If linings are worn 
nearly flush with rivets, new linings should 
be installed. 

2 Check wheel cylinder for leakage by loosening 
the boot on 54, 56, 58, 84 and 86 Series or by 
removing the link on 33, 34, 35, 36, 38 and 
52 Series. If leak exists, remove wheel cyl
inder for service or replacement. 

3. Clean inner surfaces of brake backing plates 
and all shoe contacting points. 

4. Clean exposed portions of parking brake 
cables. 

5. Disassemble the adjusting screw assembly. 
Clean and inspect as follows: 

a. Check thrust washer and mating surfaces 
for burrs or excessive wear. 

b. Inspect teeth on sprocket for wear. 

c. Remove all foreign material from adjust
ing screw and nut. Nut must rotate freely 
on threads. 

6. Check the foot of the adjuster lever for wear. 
Replace if necessary. 

7. Check the override pivot for wear or deformed 
parts. 

8. Check brake drum for build-up of rust and 
dirt at outer circumference. Remove build
up so that drums can be installed over pre-
adjusted linings. Check drum for cracks and 
an out- of- round condition. 

FRONT BRAKE AND BACKING PLATE 

Install 

1. If the front backing plate was removed, install 
as follows: 

a. Position the backing plate on the steering 
knuckle. Install the two steering arm to 
steering knuckle to backing plate bolts and 
nuts. Torque nuts to 140 ft. lbs. on 54-86 
Series and 120 ft. lbs. on 33-52 Series. 

b. Install the wheel cylinder. Torque attach
ing nuts to 6 ft. lbs. Connect brake hose 
to brake line. Tighten brake line fittings 
to 12 ft. lbs. 

c. Install the brake hose retainer. 

d. Position a new lock tab over the anchor 
pin bolt and install bolt. 

e. Align the slot in the lock tab with the boss 
on the wheel cylinder. Torque anchor' pin 
bolt to 135 ft. lbs. on 54-86 Series, to 75 
ft. lbs. on 33-52 Series. Bend lock tab 
down until it contacts the anchor pin bolt 
head. 

2. Lubricate the adjusting screw threads, thrust 
washer mating surfaces and backing plate 
ledges with brake lubricant, Part No. 1050110. 

3. Assemble the adjusting screw. 

4. Attach the primary to secondary shoe spring 
to the shoes and install the adjusting screw. 
The primary to secondary shoe spring must 
not contact the adjusting screw sprocket. 

NOTE: THE RIGHT FRONT ADJUSTING 
SCREW HAS LEFT HAND THREADS AND 
CAN BE IDENTIFIED BY TWO FLAT 
GROOVES IN THE ADJUSTING SCREW NUT. 
THE LEFT FRONT ADJUSTING SCREW HAS 
RIGHT HAND THREADS AND CAN BE IDEN
TIFIED BY TWO " V " GROOVES IN THE 
ADJUSTING SCREW NUT. 

5. Position shoe assembly on the backing plate. 
Be sure wheel cylinder links are properly 
positioned in the shoe notches. 

6. Position the upper end of the actuating link 
on the brake shoe guide. 

7. Engage the actuating link with the override 
pivot, then position the adjuster lever and re 
turn spring on the secondary shoe. Fasten 
with the hold-down spring assembly. 

8. Install the remaining hold-down spring. 

9. Install the primary and secondary brake shoe 
return springs. 

10. Adjust brake shoes as outlined under AD
JUSTMENTS - BRAKE SHOE. 

11. Install the front hub and drum assembly. Ad
just wheel bearings as outlined under WHEEL 
BEARING ADJUSTMENT, Section 3. 

12. If wheel cylinder was removed, bleed brakes. 

13. Check fluid level in master cylinder. Fluid 
level should be no more than 1/4" below the 
reservoir opening. 

14. Check brake pedal travel to be sure it is 
within specifications, then road test car for 
proper operation of the brake system. 
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REAR BRAKE AND BACKING PLATE 

Instal l 

1. If the backing plate was removed, install as 
follows: 

a. Install wheel cylinder on backing plate. 
Torque attaching bolts to 6 ft. lbs. 

b. Position backing plate on axle housing and 
install the axle shaft. Torque the backing 
plate to axle housing nuts to 35 ft. lbs. 

c. Install the parking brake cable on the back
ing plate. 

2. Lubricate the adjusting screw threads, thrust 
washer mating surfaces and backing plate 
ledges with brake lubricant, Part No. 1050110. 

3. Pull parking brake cables forward and rear
ward through conduits, lubricate freely with 
Lithium Soap Grease and return cable to nor
mal position. Remove any excess lubricant. 

4. Install the parking brake lever to the sec
ondary shoe. 

5. Assemble the adjusting screw. 

6. Attach the primary to secondary shoe spring 
to the shoes, and install the adjusting screw. 
The primary to secondary shoe spring must 
not contact the adjusting screw sprocket. 

NOTE: THE RIGHT HAND REAR AD
JUSTING SCREW HAS LEFT HAND THREADS 
AND CAN BE IDENTIFIED BY TWO FLAT 
GROOVES IN THE ADJUSTING NUT. THE 
LEFT REAR ADJUSTING SCREW HAS RIGHT 
HAND • THREADS AND CAN BE IDENTIFIED 
BY TWO " V " GROOVES IN THE ADJUSTING 
SCREW NUT. 

7. Position shoe assemblies on the backing plate. 
Be sure wheel cylinder links are properly 
positioned in the shoe notches. Install the 
parking brake strut and spring. 

8. Position the upper end of actuating link over 
the anchor pin. 

9. Engage the actuating link with the override 
pivot, then position the adjuster lever and 
return spring on the secondary shoe. Fasten 
with the hold-down spring assembly. 

10. Install the remaining hold-down spring. 

11. Install the parking brake cable on the parking 
brake lever. 

12. Install the primary and secondary brake shoe 
return springs. 

13. Adjust brake shoes as outlined under AD 
JUSTMENTS - BRAKE SHOE. 

14. Install the rear brake drums and wheels 

15. Adjust the parking brake. 

16. If the wheel cylinder was removed, bleed 
brakes. 

17. Check fluid level in master cylinder. Fluid 
level should be no more than 1/4" below the 
reservoir opening. 

18. 'Check brake pedal travel to be sure it is 
within specifications, then road test car for 
proper operation of the brake system. 

BRAKE SHOE HOLD-DOWN SPRING 
AND PIN CHART 

3 3 - 5 2 Series 

FRONT Blue Spring - Primary Shoe 
Orange Spring - Secondary Shoe 
Pin Number - 4 

REAR Blue Spring - Front Shoe 
Orange Spring - Rear Shoe 
Pin Number - 2 (All except 55 & 65 

Styles) 
Pin Number - 4 (55 & 65 Styles) 

54 -86 Series 

FRONT Green Spring - Front Shoe 
Red Spring - Rear Shoe 
Pin Number - 6 

REAR Green Spring - Front Shoe 
Red Spring - Rear Shoe 
Pin Number - 8 (All except 84 & 86 

Series) 
Pin Number - 1 (84 & 86 Series) 

POWER BRAKES 

DESCRIPTION 

Power, brakes are available on all series, in
cluding 33-58 Series equipped with 3 or 4-speed 
manual transmissions. 

Three different power brake units are used. 
The 33-38 Series use a Moraine brake. The 52-86 
Series use a Moraine or a Bendix brake. 

The Moraine vacuum units are identical, with 
the exception of the mounting and the operating 
rod assembly. Service procedures for both units 
will be covered under one write-up. 
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Internally, all units differ in construction but 
11 units are designed to seal off atmospheric 
ressure when the pedal is in the released posi-
on. The hydraulic master cylinder on the power 

brake units are similar in construction and serv-
• c e to the standard brake master cylinder. For 
removal and service of the power brake master 
cylinder, refer to MASTER CYLINDER. 

A vacuum check valve traps vacuum inside the 
nower brake unit, at the highest manifold vacuum 
available, making possible brake application after 
the engine has been shut off for several hours or 
more. If the engine should stall, several appli
cations of the brakes can still be made with 
vacuum assist. After the vacuum supply is ex
hausted, brake applications can still be made; 
however, more effort is required due to the lack 
of vacuum assist. 

MINOR SERVICE OPERATIONS 

BRAKE PEDAL OR BRACKET 

Remove and Install 

The power brake pedal and mounting bracket 
is attached as shown in Fig. 5-22 or Fig. 5-23. Fig. 5-22 Power Brake Pedal Mounting 

(52 through 86 Series) 

Fig. 5-23 Power Brake Pedal Mounting (33 through 38 Series) 
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NOTE: On cars equipped with power brakes 
and manual transmission, refer to the CLUTCH 
Section for clutch pedal removal. 

On installation, lubricate nylon bushings and 
clevis pin with lubricant, Part No. 1050169. 
Torque pivot pin nut on 52-86 Series to 12 ft. lbs. 
On 33-38 Series, check and adjust brake pedal 
height if necessary. Check and adjust stop lamp 
switch if necessary. 

POWER BRAKE UNIT 

Remove and Install (Fig. 5-24 or 5-25) 

2. Disconnect the vacuum line from the vacuum 
check valve. 

3. Disconnect the operating rod from the power 
brake pedal. 

4. Remove the four vacuum cylinder unit to cowl 
attaching nuts. 

5. To install, reverse removal procedure. 
Torque the vacuum cylinder to cowl bolts to 
24 ft. lbs. Fill master cylinder with Brake 
Fluid, Supreme No. 11 and bleed entire sys
tem. (See BLEEDING OF LINES) On 33-38 
Series, check and adjust brake pedal height, 
if necessary. 

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

NOTE: After unit is installed on the car, 
the engine must be started and vacuum al
lowed to build up before any brake applica
tions are made. 

Fig. 5-24 Power Brake Mounting (52 through 86 Series) 
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Fig. 5-25 Power Brake Mounting (33 through 38 Series) 

MORAINE POWER BRAKE 

PRINCIPLES OF OPERATION 

Released Position (Fig. 5-26) 

In the released position, both sides of the 
vacuum piston are open to vacuum. This allows 
the vacuum piston to be held in the released posi
tion by the vacuum piston return spring. This is 
accomplished as follows. 

In the released position, the air valve is seated 
on the floating valve. Air, under atmospheric 
pressure, is shut off at the air valve. The floating 
valve is held away from the valve seat in the 
power piston. Vacuum, which is present at all 
times at the forward side of the vacuum piston, 
evacuates any existing air at the rear of the vac
uum piston. This air is drawn through two small 
passages in the vacuum piston over the valve seat 
to the forward side of the vacuum piston. 

The master cylinder piston push- rod, being at
tached to the vacuum piston assembly, is also held 
m the released position by the vacuum piston re
turn spring. In the released position, the com
pensating port is open and fluid can flow in either 

direction between the master cylinder and the 
fluid reservoir. A slight pressure is maintained 
in the lines by the residual check valve. 

Applying (Fig. 5-27) 

As the pedal is depressed, the operating rod 
carr ies the air valve away from the floating valve. 
Further movement allows the floating valve to 
contact a seat in the vacuum piston, shutting off 
the vacuum to the rear of the vacuum piston. Air, 
under atmospheric pressure, can now enter 
through the air filter, travels past the air valve 
seat and through two passageways to the rear of 
the vacuum piston. With vacuum on the forward 
side and atmospheric pressure at the rear , a 
force is developed which moves the vacuum pis
ton and the master cylinder piston push-rod in 
the apply direction. 

The initial movement of the master cylinder 
piston in the apply direction closes the compen
sating port, sealing off the fluid reservoir from 
the master cylinder. Further movement of the 
master cylinder piston in the apply direction in
creases pressure in the master cylinder, forcing 
fluid past the residual check valve, through the 
lines and into the wheel cylinders to apply the 
brakes. 
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Fig. 5-26 Released Position 

Fig. 5-27 Applied Position 
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As the pressure in the master cylinder in
c a s e s , t n e force on the end of the master cyl

inder piston causes the piston push-rod reaction 
olate to move away from its stop and press 
aeainst the reaction levers. The levers in turn, 
nivot and press against the end of the air valve 
and operating rod assembly. This allows approx
imately 30% of the load to be transferred back 
through the reaction system to the brake pedal. 
This gives the driver brake feel. 

Holding (Fig. 5-28) 

When the desired brake pedal pressure is ob
tained, the vacuum piston continues to move 
forward until the floating valve, which is still 
seated on the power piston, again seats on the air 
valve. The vacuum piston will remain stationary 
until pressure is applied or released at the brake 
pedal. 

Releasing (Fig. 5-26) 

As the pressure on the brake pedal is released, 
the air valve spring forces the air valve back 
until the snap ring contacts the vacuum piston. 
Further movement of the air valve unseats the 
floating valve from the vacuum piston. As the air 

valve seats on the floating valve, it shuts off the 
supply of air under atmospheric pressure. As the 
floating valve unseats from the vacuum piston, it 
opens the area to the rear of the vacuum piston 
to vacuum. 

With vacuum on both sides of the vacuum piston, 
the vacuum piston return spring returns the vac
uum piston together with the master cylinder 
piston push- rod into the released position. Brake 
fluid, under pressure, in the lines now flows back 
through the residual check valve and into the 
master cylinder reservoir. 

DISASSEMBLY OF MORAINE 
POWER BRAKE (Fig. 5-29 or 5-30) 

NOTE: Keep mineral oil or grease from com
ing in contact with hydraulic parts. 

1. Deplete vacuum supply, then clean the outside 
of the power brake unit. Remove filler cap 
then empty brake fluid from master cylinder 
reservoir. 

2. Clamp master cylinder in a vise with the 
operating rod up. Scribe an alignment mark 
on the top center of the front and rear housing. 

Fig. 5-28 Holding Position 
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Fig. 5-29 Moraine Power Brake Assembly (52 through 86 Series) 

Fig. 5-30 Moraine Power Brake Assembly (33 through 38 Series) 
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Fig. 5-31 Separating Housing 
(Without a Mounting Bracket) 

3. Rotate the rear housing counterclockwise to 
separate the two housings. If the rear housing 
cannot be readily loosened, tap the rear hous
ing lightly with a plastic hammer. (Fig. 5-31 
or 5-32) 

NOTE: When separating housings, main
tain pressure on the rear housing as it is 
under spring tension. 

4. Remove the rear housing and vacuum piston 
assembly from the front housing. 

5. On units without a mounting bracket, remove 
the rubber boot from the rear housing. Re
move the filter from inside the boot. 

6. On units with a mounting bracket, remove the 
plastic boot from between the mounting 
brackets. Remove the retaining ring, clevis 
and locknut, then remove the filter from the 
operating rod. 

7. Remove the vacuum piston assembly from the 
rear housing. 

8. Remove the seal from the rear housing. 

9. Remove the master cylinder to front housing 
attaching nuts and remove the master cylin
der from the front housing. 

10. Remove the front housing seal and the vacuum 
check valve and seal from the front housing. 

Fig. 5-32 Separating Housing 
(With a Mounting Bracket) 

DISASSEMBLY OF VACUUM PISTON 
(Fig. 5-33) 

1. Remove the lock ring from the vacuum piston 
by prying one of the ends out from under the 
large divided locking lug. 

2. Remove the reaction retainer and push-rod, 
reaction plate, reaction levers and air valve 
spring. Also, remove the small reaction 
bumper and the air valve spring seat from the 
air valve. 

3. Install Tool J-21524 in a vise. Position the 
vacuum piston assembly on Tool J-21524 so 
that the three lugs on the tool fit into the three 
notches in the vacuum piston. (Fig. 5-34) 

4. Fold the diaphragm away from the support 
plate so that the hands can grip the steel sup
port plate and rotate support plate counter
clockwise until the support plate separates 
from the vacuum piston. (Fig. 5-35) 

5. Remove the diaphragm from the support plate. 

6. Remove the silencer from the neck of the 
vacuum piston tube. 

7. Position the vacuum piston in a vise padded 
with shop towels. Do not clamp vise on tube. 
Using Truarc Pliers J-4880, remove the snap 
ring on the air valve. (Fig. 5-36) 

8. Place the vacuum piston, tube down, in a 
press. Using a rod not exceeding 1/2" in 
diameter, press the air valve assembly from 
the vacuum piston. (Fig. 5-37) 
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Fig. 5-33 Vacuum Piston Assembly 

NOTE: On all series except 33-38, it is 
necessary to service the complete air valve, 
floating valve and operating rod assembly. 
On 33- 38 Series, the air valve and operating 
rod do not have to be replaced if they are not 
defective. However, a new floating valve must 
be installed on the assembly. 

Remove the limiter washer and air filter 
from the operating rod. 

10. Remove the master cylinder push-rod from 
the reaction retainer. Remove the two "0" 
rings from the push-rod. 

CLEANING AND INSPECTION 

1. Thoroughly wash all parts in alcohol, blow 
out all passages and air dry. Place parts on 
clean paper. 

Fig. 5-34 Positioning Vacuum Piston On Tool J-21524 Fig. 5-35 Removing Support Plate 
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Fig. 5-36 Removing Snap Ring 

2. Inspect front and rear housing for scoring, 
pitting, dents or nicks. Small imperfections 
may be smoothed out with fine crocus cloth. 
Check housings for loose studs. Replace hous
ings if they cannot be repaired. 

3. Inspect vacuum piston diaphragm for deterio
ration or abrasions. Replace if damaged. 

4. 33-38 Series - Inspect air valve and oper
ating rod assembly for scratches, nicks, 
distortion or corrosion. Check seat for 
smoothness. Operating rod should move freely 
in air valve but should not pull out. Replace 
assembly if worn or damaged. 

Fi g. 5-37 Removing Air Valve 

5. Check vacuum piston support plate and re
action retainer for cracks, distortion, dam
aged reaction lever seats or rough and uneven 
floating valve seat. Be sure all openings and 
passages are clean. 

6. Check reaction levers for distortion. Replace 
if damaged. 

7. Replace air filters and silencer if dirty or 
torn. 

ASSEMBLY OF MORAINE 
POWER BRAKES 

For assembly of master cylinder, refer to 
MASTER CYLINDER - ASSEMBLY. 

V a c u u m Piston 

NOTE: During assembly, when a lubricant is 
specified, use either the lubricant furnished with 
the repair kit or Seal Lubricant Part No. 1050169. 

1. Install two new " 0 " rings, coated with lubri
cant on the push-rod. 

2. Insert the push-rod so the round end of the 
piston protrudes from the end of the tube of 
the reaction retainer. 

3. Wipe a film of lubricant on the large OD of 
the floating valve and on the " 0 " ring on the 
air valve. On 33-38 Series, install a new " O " 
ring on the air valve. 

4. Position a new air valve and operating rod 
assembly, air valve first, into the tube of the 
vacuum piston. On 33-38 Series, install the 
new floating control valve so that the flat face 
of the valve seats against the air valve. 

5. Position the floating valve retainer over the 
push-rod so that the flat side seats on the 
floating control valve. 

6. Using Tool J-21601, press the floating valve 
until it seats in the vacuum piston. Line on 
tool will be flush with top of vacuum piston 
when floating valve is fully seated. (Fig. 5-38) 

7. Position the operating rod limiter washer 
over the operating rod and down onto the 
floating valve. 

8. Position the large ID air silencer over the 
neck of the vacuum piston. Install the small 
ID filter inside the neck of the vacuum piston 
over the operating rod. 

9. Install Tool J-21524 in a vise. Position vac
uum piston on the tool so that the three lugs 
fit into the notches in the vacuum piston. 
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Fig. 5-38 Installing Floating Valve 

10. Install the vacuum piston diaphragm on the 
diaphragm support plate, on the side opposite 
the locking tangs. The inner lip of the dia
phragm must fit over the edge of the center 
hole of the support plate. 

11. Coat the entire inner lip of the diaphragm with 
lubricant. 

12. Position the support plate and diaphragm over 
the tube of the vacuum piston. The flange of 
the diaphragm fits into the groove on the 
power piston. (Fig. 5-39) 

13. P ress down and rotate the support plate 
clockwise until the lugs on the power piston 
rest against the stops on the support plate. 

14. Position the vacuum piston assembly in a 
padded vise, tube down. Do not clamp tube. 
Using Truarc Pliers J-4880, install the snap 
ring into the groove in the air valve. (Fig, 
5-36) 

15. Install the air valve spring seat, dished side 
down, so it seats on the snap ring. Install the 
reaction bumper into the groove in the end 
of the air valve. 

16. Install the air valve return spring so the large 
end seats on the spring seat. 

17. Install the three reaction levers in the slots 
in the vacuum piston. 

18. Position the reaction plate, numbered side up, 
on top of the reaction levers. P ress down on 
the reaction plate until the reaction levers 
pop up. 

19. Position the reaction retainer and push-rod 
as shown in Fig. 5-40. While retaining pres
sure on the reaction retainer, install the lock 
ring as shown in Fig. 5-41. 

ASSEMBLY OF POWER BRAKE UNIT 

1. Coat the rear housing seal with lubricant and 
install in the rear housing with the large 
flange of the seal on the same side as the 
mounting studs. 

2. Apply lubricant to the tube of the vacuum 
piston and insert the tube of the vacuum piston 
through the seal of the rear housing. 

Fig, 5-39 Positioning Support Plate on Vacuum Piston Fig. 5-40 Installing Reaction Retainer 
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Fig. 5-41 Installing Locking Ring 

3. Coat the vacuum check valve seal with lubri
cant and install with the beveled side of the 
seal toward the inside of the front housing. 

4. Install the vacuum check valve in the front 
housing. 

5. Install the front housing seal and the master 
cylinder on the front housing. Torque master 
cylinder attaching nuts to 24 ft. lbs. 

6. Clamp the master cylinder in a vise. Position 
the vacuum piston return spring over the hub 
of the front housing. 

7. Position the rear housing over the front hous
ing so that the scribe marks will be aligned 
when housings are assembled. 

8. Depress and rotate rear housing clockwise 
until the front and rear housings are locked. 

9. All series except 33-38 - Install the felt 
filter into the last fold of the rubber boot and 
install the boot over the operating rod. 

Fig. 5-42 Checking Push-Rod Adjustment 

PUSH-ROD ADJUSTMENT (Fig. 5-42) 

The push-rod adjustment is important because 
the compensating port in the master cylinder must 
be open when the vacuum piston is in the released 
position. 

The push-rod adjustment can be checked as 
follows: 

1. With the vacuum unit assembled and the 
master cylinder and front housing seal re 
moved, position Gauge J-7723-01 over the 
push-rod with the legs of the gauge resting 
on the front housing of the vacuum cylinder. 

2. The adjustment is correct if the gauge just 
contacts the tip of the push-rod or if the tip 
of the push-rod is no more than .010" below 
the gauge. 

3. If the push-rod is not within specifications, 
and the push-rod does not have an adjusting 
screw, a new service adjustable push-rod 
must be installed and adjusted to specifica
tion. If the push-rod, being checked, has an 
adjusting screw, adjust the push-rod to 
specifications. 

BENDIX POWER BRAKE 

10. 33-38 Series - Install the felt filter over the 
operating rod and install the retaining key. 
Install the plastic boot over the operating rod 
so the projections locate in the holes of the 
bracket. Install the locknut and clevis on 
33-38 Series. 

11. Check the push-rod adjustment as outlined 
under PUSH-ROD ADJUSTMENT. 

PRINCIPLES OF OPERATION 

Releasing Position (Fig. 5-43) 

With no pressure applied to the brake pedal, 
the air valve and operating rod are held in the 
released position by the air valve return spring. 
This closes the atmospheric port and opens the 
vacuum port to the rear of the vacuum piston. 
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Fig. 5-43 Released Position 

Fig. 5-44 Applied Position 
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With vacuum on both sides of the vacuum piston, 
the vacuum piston return spring holds the vacuum 
piston in the released position. 

Applying Position (Fig. 5-44) 

As the brakes are applied, the operating rod 
and air valve move forward in the vacuum piston 
to close the vacuum port. Further movement in 
the applied direction allows the air valve to un
seat the floating valve and open the atmospheric 
port. With vacuum at the forward side and at
mospheric pressure at the rear of the vacuum 
piston, a force is developed which moves the 
vacuum piston, push-rod and the hydraulic piston 
in the apply direction. 

As fluid pressure increases in the master cyl
inder, a reaction force is transmitted through the 
push-rod to the reaction disc to apply a pressure 
on the air valve. This reaction force moves the 
air valve slightly rearward in relation to the 
vacuum piston to close off the atmospheric port. 
The reaction force is in proportion to the fluid 
pressure in the hydraulic system and balances 
the force exerted on the operating rod, providing 
the driver with brake feel. 

In the fully applied position, maximum atmo
spheric pressure is allowed to enter at the rear 
of the vacuum piston. Any additional increase in 

hydraulic pressure beyond this point must be 
supplied by physical effort of the driver. 

HOLDING POSITION (Fig. 5-45) 

During brake application, the reaction against 
the air valve works against pedal pressure to 
close the atmospheric port. With the vacuum and 
atmospheric ports closed, the brake is in the hold 
position. The brake remains in this position until 
pressure is either increased or decreased on the 
brake pedal. 

DISASSEMBLY OF BENDIX POWER 
BRAKE (Fig. 5-46) 

NOTE: Keep mineral oil or grease from com
ing in contact with hydraulic parts. 

1. Deplete vacuum supply, then clean the outside 
of the power brake unit. Remove the filler 
cap, then empty brake fluid from master cyl
inder reservoir. 

2. Clamp the master cylinder in a vise with the 
operating rod up. Remove the nylon bellows 
retainer and bellows from the rear housing. 

3. Scribe a line across the front and rear hous
ings and the master cylinder to facilitate 
reassembly. 

Fig. 5-45 Holding Position 
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Fig. 5-46 Bendix Power Brake Assembly 

4. Brush locking tangs of front and rear hous
ings liberally with seal lubricant. Rotate rear 
housing so cutouts in rear housing line up with 
tangs of the front housing. Tap rear housing 
lightly with a plastic hammer to assist in 
removal. (Fig. 5-47) 

NOTE: Loosen rear housing carefully as 
it is spring-loaded. 

5. After transferring the rear housing, piston 
return spring and push-rod to the bench, re
move the return spring and push-rod from 
the rear housing. 

6. Remove the master cylinder to front housing 
attaching nuts and separate the master cyl
inder from the front housing. 

7. Remove the front housing seal. 

Fig. 5-47 Separating Housings 
8. Remove the vacuum check valve from the 

front housing if valve is defective. 
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pjgj 5_48 Removal of Bearing Seal From Rear Housing 

NOTE: Tool J-8187 is an available tool 
for this purpose. 

9. Pry off the filter retainer and remove the 
felt and foam rubber filters. Use care not to 
chip the plastic housing when removing the 
filter retainer. 

10. Remove the vacuum piston from the rear 
housing. 

11. Remove the vacuum diaphragm from the vac
uum piston. 

12. While holding the vacuum piston and oper
ating rod parallel to the bench and with the 
air valve retainer facing down, depress the 
operating rod slightly to release the air valve 
retainer. 

13. Remove the air^valve assembly from the vac
uum piston. Remove the reaction disc from 
the vacuum piston with a blunt tool. Do not 
disassemble the air valve assembly. 

14. Remove the rear housing seal. (Fig. 5-48) 

CLEANING AND INSPECTION 

1. Thoroughly wash all metal parts in cleaner. 
Use ONLY alcohol or brake flushing fluid on 
the plastic or rubber parts. Blow out all 
passages and air dry. Place parts on clean 
paper. 

2. Inspect front and rear housing for scoring, 
pitting, dents, nicks or loose mounting studs. 
Small imperfections may be smoothed out 
with fine crocus cloth. Replace housing if 
damaged. 

3. Inspect air valve for scratches, nicks or 
breakage. Check seat for smoothness and 
flatness. Valve should have a free sliding fit 
when inserted in the vacuum piston bore. 
Check floating valve for distortion of metal 

Fig. 5-49 Disassembly of Air Valve and Diaphragm 
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parts and deterioration or abrasions of rubber 
parts. Replace complete air valve, floating 
valve and operating rod assembly if any parts 
are damaged. 

4. Check vacuum piston for cracks or rough or 
uneven, floating valve seat. Be sure all open
ings and passages are clean. 

5. Replace air filter element if dirty. 

NOTE: When overhauling a unit, use all 
the parts furnished with the parts kit. Dis
card all old rubber parts. 

ASSEMBLY OF BENDIX POWER 
BRAKE (Figs. 5 -49 & 5-50) 

For assembly of master cylinder, refer to 
MASTER CYLINDER - ASSEMBLY. 

NOTE: On assembly, if a lubricant is speci
fied, use Seal Lubricant, Part No. 1050169. 

1. Coat a new rear housing seal with lubricant 
and install with Tool J-8761. (Fig. 5-51) 

2. Coat the floating valve with lubricant and in
stall in the vacuum piston. Depress the oper
ating rod and insert the air valve retainer. 

3. Install the vacuum diaphragm on vacuum pis 

ton. Inner lip of diaphragm must fit inside 
flange on vacuum piston. 

4. Install the reaction disc into the vacuum 
piston with tip of the disc toward the 
valve. air 

5. Install the foam rubber filter, then the felt 
filter over the operating rod. Install the filter 
retainer. 

6. Coat a new front housing seal with lubricant 
and install into the front housing. The metal 
side of the seal faces toward the inside of the 
front housing. Install a new vacuum check 
valve if the old one was removed. 

7. Install the master cylinder on the front hous
ing. Torque nuts to 24 ft. lbs. 

8. Position the master cylinder in a vise with 
the front housing up. Install the vacuum pis
ton return spring in the front housing with 
small ID of the spring over the hub in the 
front housing. 

9. Insert the vacuum piston into the rear hous
ing. Coat the large OD of the push-rod with 
lubricant and install piston into vacuum piston. 

Fig. 5-50 Front and Rear Housing Assembly 



Fig. 5-51 Installing Rear Housing Seal 

10. Position the rear housing over the front hous
ing. Compress the return spring. While main
taining pressure on the rear housing, rotate 
the rear housing clockwise to lock the hous
ings together. 

11. Check push-rod adjustment, as outlined under 
PUSH-ROD - ADJUSTMENT. 

PUSH-ROD ADJUSTMENT (Fig. 5-52) 

The push-rod incorporates a self-locking ad
justing screw to provide a means of maintaining 
correct relationship between the vacuum piston 
and the master cylinder piston. The relationship 
between the pistons is important because the 
compensating port must be open when the vacuum 
piston is in the released position. 

Under normal service conditions, the. push-rod 
does not require any attention, provided the ad
justment has not been changed and the push-rod 
remains in the original vacuum unit. 

When a new push-rod is used or the push-rod 
is transferred to another unit, the push-rod ad
justment must be checked as follows: 

1. With the vacuum unit assembled, position 
Gauge J-7723-01 over the push-rod with the 
legs of the gauge resting on the front housing. 
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The push-rod adjusting screw should just 
touch the gauge. 

2. If necessary to adjust, rotate the adjusting 
screw until the adjusting screw just touches 
the gauge. 

POWER BRAKE TESTING 

Road test the brakes by making a brake appli
cation at about 20 mph to determine if the car 
stops evenly and quickly. If the pedal has a spongy 
feel, when applying the brakes, air is present in 
the hydraulic system. Bleed the system at each 
wheel cylinder. 

With the engine stopped and the transmission in 
neutral, apply the brake several times to exhaust 
all vacuum in the system. While depressing the 
brake pedal, start the engine. If the vacuum sys
tem is operating, the pedal will tend to move 
away under foot pressure, and less pressure will 
be required to hold the pedal in the applied posi
tion. If no action is felt, the vacuum system is not 
functioning. 

Stop the engine and again exhaust all vacuum 
in the system. Without starting the engine, de
press the brake pedal and hold foot pressure on 
the pedal. If the pedal gradually falls away under 
foot pressure, the hydraulic system is leaking. 

To check the vacuum check valve, start the 
engine and accelerate to 20 mph. Immediately 
close the throttle to build up the vacuum supply 
and turn off the ignition. Wait at least 10 seconds 
and apply the brakes. If not vacuum assisted, the 
vacuum check valve or vacuum cylinder is leaking. 

Fig. 5-52 Checking Push-Rod Adjustment 
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SERVICE DIAGNOSIS 
CONDITIONS—POSSIBLE CAUSES 

BRAKES DO NOT APPLY 

Possible Causes: 

Air in hydraulic system. 

Brake shoes need adjusting. 

Excessively worn brake linings. 

Faulty master cylinder. 

Leaks or insufficient fluid. 

SPONGY PEDAL 

Possible Causes: 

Air in brake system. 

Brake fluid contaminated. 

Excessively worn or cracked brake drums. 

BRAKES PULLING TO ONE SIDE 

Possible Causes: 

Front end out of alignment. 

Linings glazed or worn. 

Mixed brake lining on the shoes. 

Oil or grease on brake shoe lining. 

Poor lining to drum contact. 

Restricted brake hose or line. 

Uneven tire pressure. 

Wheel cylinder sticking. 

SQUEALING BRAKES 

Possible Causes: 

Brake drums scored or dirty. 

Brake shoe return spring weak. 

Brake support plate bent. 

Incorrect brake lining. 

Lining glazed. 

DRAGGING BRAKES 

Possible Causes: 

Brake line restricted. 

Brake pedal binding. 

Incorrect brake adjustment. 

Master cylinder cup sticking. 

Parking brake engaged. 

Push-rod improperly adjusted. 

Sticking vacuum cylinder. 

Weak or broken brake shoe return spring. 

Wheel cylinder sticking. 

HARD PEDAL 

Possible Causes: 

Incorrect brake lining. 

Linings glazed. 

Mechanical resistance at pedal or shoes. 

Vacuum cylinder inoperative. 

WHEEL LOCKS 

Possible Causes: 

Distorted or improperly adjusted brake shoe. 

Loose or torn brake lining. 

Wheel cylinder cups sticking. 

BRAKE PEDAL FAILS TO RETURN 

Possible Causes: 

Pedal return spring weak or broken. (Standard 
Brake) 

Vacuum cylinder inoperative. (Power Brake) 

BRAKES FADE (HIGH SPEED) 

Possible Causes: 

Contaminated or saturated lining. 

Improper brake adjustment. 

Overheated brakes. 
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BRAKES OVERHEAT 

possible Causes: 

Broken or misassembled brake shoe return 
spring. 

Improper brake adjustment. 

Improper parking brake adjustment. 

Obstructed brake hose or line. 

Obstructed master cylinder compensator port. 

Sticking wheel cylinder. 

PEDAL PULSATES 

Possible Causes: 

Out-of-round brake drum. 

PRESSURE BUILD-UP (DRAGGING OR 
LOCKED BRAKES USUALLY AT ALL 
4 WHEELS) 

Possible Causes: 

Obstructed master cylinder compensator port. 

Push-rod improperly adjusted. 

EXCESSIVE PEDAL TRAVEL 

Possible Causes: 

Air in hydraulic system. 

Brake shoes need adjusting. 

Faulty master cylinder. 

Leaks or insufficient fluid. 

"GRABBY" OR SEVERE BRAKES 

Possible Causes: 

Grease or brake fluid on linings. 

Incorrect vacuum cylinder. 

Scored drums. 

GENERAL SPECIFICATIONS 

LINING AREA 

1. 33, 34, 35, 36, 38 and 52 Series (Except 55 and 65 Styles) 156.3 Sq. In. 
2. 55 and 65 Styles 174.0 Sq. In. 
3. 54, 56 and 58 Series 208.6 Sq. l a 
4. 84 and 86 Series 229.2 Sq. In. 

RATIO (Percentage of Braking Effect) 

1. 33, 34, 35, 36, 38 and 52 Series (Except 55 and 65 Styles) 
A. Front 59.6% 
B. Rear 40.4% 

2. 55 and 65 Styles 
A. Front 53% 
B. Rear 47% 

3. 54, 56, 58, 84 and 86 Series 
A. Front 56% 
B. Rear 44% 

DRUMS 

1. 33, 34, 35, 36, 38 and 52 Series 
A. Inside Diameter 9.50" 
B. Out-of-Round (Total Indicator Reading) 

1. Front 005" Max. 
2. Rear 006" Max. 

2. 54, 56, 58, 84 and 86 Series 
A. Inside Diameter 11.00" 
B. Out-of-Round (Total Indicator Reading) 

1. Front 005" Max. 
2. Rear 006" Max. 
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GENERAL SPECIFICATIONS (Cont'd) 

LININGS 

1. 33, 34, 35, 36, 38 and 52 Series 
A. Length - Primary 7-1/2" 
B. Length - Secondary 9-7/8" 
C. Width - Front 2-1/2" 
D. Width - Rear 

1. 33, 34, 35, 36, 38 and 52 Series (Except 55 and 65 Styles) 2" 
2. 55 and 65 Styles 2-1/2" 

E. Thickness 
1. Primary 3/16" 
2. Secondary 1/4" 

2. 54, 56, 58, 84 and 86 Series 
A. Length - Primary 9-3/8" 
B. Length - Secondary , 12" 
C. Width - Front 2-3/4" 
D. Width - Rear 

1. 54, 56 and 58 Series 2" 
2. 84 and 86 Series 2-1/2" 

E. Thickness 
1. Primary 1/4" 
2. Secondary 5/16" 

PARKING BRAKE CABLE LENGTHS 

1. 33, 34, 35, 36 and 38 Series (Except Center 55 and 65 Styles) 
A. Front 44" 
B. Center 104-1/2" 
C. Rear 35" 

2. 55 and 65 Styles 
A. Center 113-1/4" 

3. 52 Series 
A. Front 44-3/8" 
B. Center 130-1/2" 
C. Rear 36" 

4. 54, 56, 58, 84 and 86 Series (Except Center 84 and 86 Series) 
A. Front 41-3/4" 
B. Center . 137" 
C. Rear 36" 

5. 84 and 86 Series 
A. Center 143" 

FLUID TYPE Supreme No. 11 

FLUID LEVEL (Power or Standard) 1/4" t V 8 " Below Master Cylinder Opening 

MASTER CYLINDER BORE 

A. All Except 52 Series with Power Brake * 1.0" 
B. 52 Series with Power Brake 7/8" 
C. All Series with Heavy-Duty Brakes, Except 52 Series 7/8" 
D. 52 Series with Heavy-Duty Brakes 1.0" 

WHEEL CYLINDER BORE 

1. 33, 34, 35, 36, 38 and 52 Series (Except 55 and 65 Styles) 
A. Front 1-1/16" 
B. Rear 15/16" 

2. 55 and 65 Styles 
A. Front 1-1/16" 
B. Rear 1" 

3. 54, 56, 58, 84 and 86 Series 
A. Front 1-1/8" 
B. Rear 1.0" 
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TORQUE SPECIFICATIONS 

NOTE: Specified torque is for installation of parts only. Checking of torque during inspection may 
be 10% below that specified. 

Application Ft. Lbs. 

Front Brake Hose to Wheel Cylinder 31 

Rear Brake Hose to Junction Block 9 

Anchor Pin to Steering Knuckle Bolt 
54, 56, 58, 84 and 86 Series 135 
33, 34, 35, 36, 38 and 52 Series 95 

Steering Arm to Steering Knuckle to Backing Plate Bolts and Nuts 
54, 56, 58, 84 and 86 Series # 140 
33, 34, 35, 36, 38 and 52 Series , 120 

Backing Plate to Axle Housing Nuts 
54, 56, 58, 84 and 86 Series 40 
33, 34, 35, 36, 38 and 52 Series 35 

, Wheel Cylinder to Backing Plate Cap Screws 6 

Wheel Nuts 
54, 56, 58, 84 and 86 Series 80 
33, 34, 35, 36, 38 and 52 Series 65 

Parking Brake Lever to Cowl 
52 - 86 Series 6 
33 - 38 Series 8 

Parking Brake Lever to Instrument Panel Cap Screws . 6 

Pedal Mounting Bracket to Instrument Panel Cap Screws 6 

Pedal Mounting Bracket and Master Cylinder Bolts to Cowl 24 

Pedal Pivot Bolt Nut 12 

Master Cylinder Reservoir Cap (Bendix) Finger Tight 

Master Cylinder to Front Housing 24 

Rear Housing to Cowl 24 

Master Cylinder to Cowl 24 
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ADJUSTMENTS 

BRAKE SHOE (Standard and Power) Self-Adjusting 

PEDAL HEIGHT (Floor Pan to Center of Pedal Pad) 

1. 33, 34, 35, 36 and 38 Series 
A. Standard 7-1/2" ± 1/8" 
B. Power . 5-1/4" ± 1/8" 

2. 52, 54, 56 and 58 Series (Standard) 7-15/16" ± 1/8" 

MAXIMUM ALLOWABLE BRAKE PEDAL TRAVEL (BEFORE ADJUSTMENT) 
1. Standard 4,0" 
2. Power 1-7/8" 

PARKING BRAKE (Adjust with Parking Brake Released) 
Equalizer Tighten equalizer ad

justing nut until heavy 
drag is felt at rear 
wheels, then loosen nut 
seven turns. 

J-7779-1 Bleeder Hose 
J-21479 Pressure Bleeder Cap 
J-21524 Vacuum Piston and Support Plate 

Remover and Installer 
J-7723-01 Push Rod Gauge 

J-21472 Bleeder Valve Wrench 
J-21601 Floating Valve Retainer 

Installer (Moraine) 
J-21177 Brake Drum and Shoe 

Gauge 

Fig. 5-53 Tools 


