SECTION M

- THE BRAKING SYSTEM

General Description.

Maintenance.

The Master Cylinder and Supply Tank Assembly.
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Adjusting the brake pedal.

Brake-shoe adjustments.

Bleeding the system (expelling air}.

Removing the master cylinder and supply tank assembly.
Dismantling the master cylinder and supply tank assembly.
Assembling the brake master cylinder.

Replacing the master cylinder and supply tank assembly.
Brake assembly.

Removing a wheel cylinder.

Dismantling a wheel cylinder.

Assembling a wheel cylinder.

Replacing a wheel cylinder.

Removing the flexible hose.

Removing and replacing brake-shoe assemblies.

Relining the brake-shoes.

The hand brake cable.

Braking irregularities and their causes.
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M | THE BRAKING SYSTEM

GENERAL DESCRIPTION

The Lockheed hydraulic equipment includes a master
cylinder and supply tank assembly in which two separate
cylinders are supplied with fluid from a common supply
tank. Hydraulic pressure generated in one of the
cylinders operates the brakes through the wheel cylinders,
while pressure in the other operates the clutch with-
drawal mechanism through a slave cylinder, piston, and
push-rod connected to the clutch lever.

The master cylinder and supply tank assembly is
mounted on the engine side of the bulkhead just above
the level of the pedal pads.

-Steel pipe lines, unions and flexible hoses convey the
hydraulic pressure from one of the master cylinders to
each wheel cylinder and from the other to the clutch
slave cylinder.

Each brake-shoe in the front drums has a separate
wheel cylinder, thus providing two leading shoes. In
the rear drums a single wheel cylinder, operated both
hydraulically and mechanically, floats on the brake
plate and operates the two shoes, giving one leading
and one trailing shoe in cither direction of rotation to
provide adequate braking in reverse.

MAINTENANCE

Periodically examine the quantity of brake fluid in
the master cylinder. It should never be less than half-
full or closer than % in. (13 mm.) to the bottom of the
filler neck. The necessity of frequent topping up is an
indication of over-filling or a leak in the system, which
should at once be traced and rectified.

Adjust the brake-shoes to compensate for wear of
the linings. The need for this is shown by the pedal going
down almost to the floorboards before solid resistance is
felt. For brake-shoe adjustments see Section M.2.

Adjustment of the brake-shoes in the manner indicated
also adjusts the hand brake automatically, and no
separate adjustment is required or permitted.

THE MASTER CYLINDER AND SUPPLY TANK
ASSEMBLY

The brake master cylinder

Within the cylinder is a piston, backed by a rubber
cup, normally held in the “ off ” position by a piston
return spring. Immediately in front of the cup, when
it is in the “ off ” position, is a compensating orifice

connecting the cylinder with the fluid supply. This port
allows free compensation for any expansion or contrac-
tion of the fluid, thus ensuring that the system is con-
stantly filled; it also serves as a release for additional
fluid drawn into the cylinder during brake applications.
Pressure is applied to the piston by means of the push-
rod attached to the brake pedal. The push-rod length
is adjustable and should give a slight clearance when the
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Fig. M.1.
The master cylinder filler cap.

system is at rest to allow the piston to return fully against
its stop. Without this clearance the main cup will cover
the by-pass port, causing pressure to build up within the
system, and produce binding of the brakes on all wheels.
The reduced skirt of the piston forms an annular space
which is filled with fluid from the supply tank via the
feed hole. Leakage of fluid from the open end of the
cylinder is prevented by the secondary cup fitted to
the flange end of the piston. On releasing the brake
pedal, after application, the piston is returned quickly
to its stop by the return spring, thus creating a vacuum
in the cylinder; this vacuum causes the main cup to
collapse and pass fluid through the small holes in the
piston head from the annular space formed by the piston
skirt. This additional fluid finds its way back to the reserve
supply under the action of the brake return springs,
when the system finally comes to rest, through the outlet
valve and compensating orifice. If the compensating
orifice is covered by the piston cup when the system 1s
at rest, pressure will build up as a result of the brake
application. The combination inlet and outlet check
valve in the head of the cylinder is provided to allow the
passage of fluid under pressure from the master piston
into the pipe lines and control its return into the cylinder,
so that a small pressure of approximately 8 Ib. per
square inch (-56 kg./cm.?) is maintained in the pipe lines
to ensure that the cups of the wheel cylinders are kept
expanded; it also prevents fluid pumped out from the
cylinder when * bleeding” from returning to the
cylinder, thus ensuring a fresh charge being delivered
at each stroke of the pedal.

The clutch master cylinder

The components and operation of the clutch master
cylinder are, in the main, similar to those of the brake
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master cylinder, but with one important difference:
the combination inlet and outlet check valve used in
the brake cylinder is not incorporated in the clutch
cylinder, and therefore no pressure is maintained in the
clutch line when the clutch pedal is released.

Section M.1

ADJUSTING THE BRAKE PEDAL

The correct amount of free movement between the
master cylinder push-rod and piston is set during erection
of the vehicle, and should never need alteration.

In the event of the adjustment having been disturbed,
reset the effective length of the rod connecting the
cylinder to the pedal until the pedal pad can be depressed
approximately 4 in. (13 mm.) before the piston begins
to move. The clearance can be felt if the pedal is
depressed by hand.

Adjusting the clutch pedal
See Section E.

Section M.2

BRAKE-SHOE ADJUSTMENTS

As the linings wear, the pedal will travel farther before
the brakes come into action. When the travel becomes
excessive the brake-shoes should be adjusted.

A hole sealed with a rubber plug is provided in the
wheel and in the drum to allow adjustment without
removal of the wheel. The hole in the drum is sealed
by a neoprene tubular seal between the wheel and drum.
When the wheel is replaced after removal for any purpose,
take care to refit it with the holes in the wheel and drum
in line and with both seals in position.

BRAKE CYLINDER

MASTER CYLINDERS

VALVE WASHER  VALVE BODY

VALVE CUP PISTON RETURN SPRING MASTER CUP PISTON GASKET COVER PLATE

i @é@mwnmn@é?

SPRING SEAT

Front shoe adjustment

Jack up the front of the car and remove the wheel disc
and rubber plug from the hole in the wheel.

Turn the wheel until one of the two adjustment screws
is visible through the hole in the wheel and drum.

Insert a screwdriver and turn the adjustment screw in
a clockwise direction until the drum is locked and then
turn it anti-clockwise one notch. Rotate the drum until
the other screw is visible and repeat the adjustment.

The drum should then be free to rotate without the
shoes rubbing and the adjustment on that wheel is
complete.

Rear shoe adjustment

The procedure is similar to that detailed for the front
wheels except that there is only one adjuster controlling
both shoes and hand brake.

Section M.3

BLEEDING THE SYSTEM
(Expelling Air)

Bleeding the system is not a routine maintenance job,
and should only be necessary when some portion of the
hydraulic equipment has been disconnected or the fluid
drained off.

Fill the master cylinder with Lockheed Genuine Brake
Fluid (if this fluid is not available an alternative fluid
conforming to S.A.E. Specification No. 70.R1 should
be used) and keep it at least half-full throughout the
operation, otherwise air will be drawn into the system,
necessitating a fresh start.

Attach the bleeder tube to the wheel cylinder bleeder
screw and allow the free end of the tube to be submerged
in a small quantity of fluid in a clean glass jar.

Open the bleeder screw one full turn.

Depress the brake pedal quickly, and allow it to return

PUSH ROD ASSEMBLY

A
DISHED WASHER RUBBER BOOT

SECONDARY CuP

Fig. M.2

lilustrating the master cylinders for brake and clutch operation, and their components. Note that no valve
is used in the clutch master cylinder '

M.G. ‘MGA’. Issue 3, 13546
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