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8-1 BRAKE SPECIFICATIONS

a. Tightening Specifications

Use a reliable torque wrench fo tighten the
parts listed, to insure proper tightness without

straining or distorting parts. These specifica-
tions are for clean and lightly lubricated
thrcads only, dry or dirty threads produce in-
creased friction which prevents accurate meas-
urement of tightness.

Thread Tarque-Fi.
Port Name Sixe Lbs.
Nut Backing Plate to Steering Knuckle Bolt. .. ... ... ... ... ... ... .. ... .. ... .. ... V46-20 45-50
Nut Backing Plate to Axle Housing Bolt. . .. ........ .. ... .. i i i 16-20 35-40
Bolt Wheel %ylinder to Backing Plate......... ... .. ... .. e 418 10-15
Nut Brake Anchor Pin. ... .. . e e e e 5¢-18 65-70
Bolt Brake Drum to Axle Shaft . . ... ... i e e 54-18 10-15
Stud Brake Drum to Axle Shaft (PUot). .. .. ... i i e S-18 10-15
Nut Master Cylinder to Frame Bolt. . .. ... ... . ... . i i i 746-20 35-40
Nut Master Cylinder Filler Cap. ... ..ottt e et i e et e e 114-18 15-20
Nut Master Cylinder Push Rod Lock. .. ... .. ..t e 3¢-24 20-25
Bolt Peda) Shaft Bracket to Frame. . . . ... . oot e 3%-16 20-26
Screw Pedal Shield to Frame Member. . . . ... ..ottt e e 5-18 10-15
Nut Brake Pipe Distributor Fitting. ... ...... . ... e B-24 10-16
Nut Brake Hose Bracket to Frame. . . ... ... .ottt e i et $46-24 10-15
Screw Brake Pipe Tee FittingtoStrut Rod . . . ... ... ... ... ... i, 84-18 10-15
Bolt Brake Lever to Dash Brace. . . ... ... . i s 54-18 10-16

b. General Specifications
Mems Sories 40-4€-50 Saries 70
Operating Mechanism, Service Brakes. ................................ «+—— Hydrauljc >
Parking Brakes. . ... .........c.ccoiiiniaoinn <«——Lever and Cablea--———>
v’,mhon of Service Brakes Independent of Parking Brakes............. Yes
ls Braked, Service. . .. ... oottt e <+—Front and Rea.r—b
Parking ... .. ...t <+——Rear Only——»
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Bema Series 404430 farien 70
Approx. & of Total Braking Power on—Front Wheel Brakea 53 63
Rear Wheel Brakea 47 47
Static Pressure in Hydraulic System when Brakes are Released. ... . . < 8 to 16 lbe.
Nu.mbesr of Brake Shoea at each Wheel. .. ... .. .... .. ... ...... I E 2 [ 2
Brake Shoe Type . . ... .. i D nergizing— Internal Expanding—»
Brake Shoe Tyhm‘ng—']'v‘)vga ...... e e e 1 gc Moided 3 Segmol
idth x Thickness. . . ... .. .................. 1.75" x .187* 2.25" x .187*
Total Area/Car (aq. in.). .. .. ................. 161.5 132.76
Brake Drum Material . ... .. ... ... ... ... .. <——C.]. Rim Fused to Steel Flange—
Master Cylinder SiZe. . .. .. ... . .. .. .. s 1’ 1’
Wheel Cylinder Size, Front. ... .. ... . ... ... ... ... . . ... .. ..., ... 114" 1%’
Rear. . ... .. e 1’ 1’
¢. Service Specifications
Approved Hydraulic Brake Fluid. ............ ........... ... ... ~——G.M. or Delco Super No. 11—
uid Level, Below Top of Filler Opening. . ... .... .... N <— % 1o 1° >
Brake Pedal to Toeboard Clearance, with Push Rod Against Stop. . .. 1’ 1

Shoe Adjusting Screw Setting, from Point where Wheels can just be

turned by hand . . . . .. .. ... e
Brake Drum Inside Diameter. . ... ... ....... ... oo,
Brake Brum Rebore, Max. Allowable. . . .......... .. ..., ._....

<«—Back Off 16-17 Notches—————«»
——11.997° to 12.003"
<«————— .060” oversize

Max. Allowable Runout Inside Drum. New or Rebored. . . .. ... ... .. .005° .005°
Max. Allowable Qut-of-Round, Before Rebore. ... ... .. ..... ... .... .010° .010°
Max. Allowable Out-of-Balance of Drum . . ... ... ............... ... <} € in. oz. >
Max. Allowable Space Between Lining and Shoe Rim After Riveting. . 005° .005”

Max. Allowable Space Between Lining and Drum when Shoe ia Tested
In Drum. .. e e 004" .004”

8-2 DESCRIPTION OF BRAKES

The brake mechanism includes a hydraulically
operated service brake system and a mechani-
cally operated parking brake system. The hy-
draulic service brake system simultaneously
applies the brake shoes at all four wheels; the
parking brake system applies the brake shoes at
rear wheels only, Either brake system can be
operated independently of the other. See fig-
ure 8-1,

a. Whee! Brake Assembly

The brake assembly at each wheel uses a pri-
mary (front) and a secondary (rear) brake
shoe of welded steel construction. On Series
40-/#-50, a one-piece lining is riveted to each
shoe. On Series 70 three segments of lining are
bonded to each shoe.

The brake shoes are retained at the upper
ends by an anchor pin and shoe guide mounted
on the brake backing plate, and heavy coil
springs hold the shoes to the anchor pin. A hold-
down spring near the middle holds each shoe
against the backing plate while allowing free
movement of the shoe. The lower ends of the
brake shoes are joined together by an adjusting
screw and spring but are free to float since they
are not attached to the backing plate. See fig-
ure 8-1.

A hydraulic brake wheel cylinder (fig. 8-3),
which is mounted on brake backing plate be-
tween upper ends of brake shoes, expanda the
brake shoes in each brake assembly during ap-

L ADIUSTING ™Y

Figure 8-1—Front Wheel Brake Assembly—ieft

plication of the service brakes. During applica-
tion of parking brakes, a strut and brake lever
expands the brake shoes in each rear brake as-
sembly only. The upper end of brake lever is
pivoted to the web of the secondary shoe, the
strut connects brake lever to the primary shoe,
and the rear brake cable is attached to lower
end of brake lever. The coil springs which con-
nect brake shoes to the anchor pin retract the
shoes when either the service or parking brakes
are released. See figure 8-11.

b. Hydraulic Brake Wheel Cylinders

Each wheel cylinder contains two pistons and
two rubber cups which are held in contact with
the pistons by a central coil spring to provide
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a fluid-tight seal. The inlet port for brake fluid
is located between the pistons so that when
fluid pressure is applied both pistons move out-
ward toward the ends of wheel cylinder. The
pistons impart movement to the brake shoes by
means of connecting links which seat in pis-
tons and bear against webs of shoes. Rubber
boots enclose both ends of cylinder to exclude
foreign matter. A valve for bleeding the brake
pipes and wheel cylinder is located above the
inlet port. See figure 8-3.

¢. Broke Drums

The brake drums consist of cast iron rims
fused to pressed stee] flanges. The cast iron
rims provide ideal braking surfaces and in-
creased brake lining life. An external web
around the circumference prevents distortion
ang aids in dissipation of heat,

d. Hydraulic Brake Master Cylinder

The master cylinder performs three func-
tions, (1) It maintains a constant volume of
fluid in the hydraulic system at all times, re-
gardless of expansion due to heat or contraction
due to cold. (2) It transmits the pressure of
the brake pedal equally to the wheel cylinders
(and brake shoes) at all wheels through fluid
pressure built up in its cylinders. (3) It acts
as a pump during bleeding of the hydraulic
system.

The master cylinder is mounted on the inside
of left front frame side rail and is operated by
the brake pedal through an adjustable push
rod. See figure B-2,

The master cylinder body (A) consists of a
fluid reservoir cast integral with a cylinder bar-
rel (S) which is machined to house the work-
ing parts. See figure 8-4. A breather port (G)
and a compensating port (H) permit passage
of fluid between reservoir and cylinder barrel
under certain operating conditions. The reser-

voir is closed at the top by & gasket (B) and a
vented filler cap nut (C) containing a baffle
(E) to prevent loas of fluid through the vent
holes (D).

The outlet end of the cylinder barre! is closed
by a head nut (J) and gasket (I). The opposite
end of cylinder barrel is closed by a stop plate
(L) through which a push rod (K) extends to
actuate the piston (O). The outer end of the
double-headed piston is provided with a rubber
cup (N) to provide a fluid-tight seal, and a
rubber boot (F) closes the end of the cylinder
barrel to exclude foreign matter. A check valve
(T) is held in place against a rubber washer
(U) on the head nut by a coil spring (R) which
also holds a rubber cup (Q) against the inner
end of the piston. See figure 8-4.
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A. MASTER CYLINDER BODY L. STYOP PLATE
8. FILLER CAP GASKEY M. LOCK RING
C. FILLER CAP NUT N. PISTON SECONDARY CUP
D. VENT HOLES IN FILLER CAP NUT O. PISTON

E. BAFFLE IN FILLER CAP NUT

F. MASTER CYLINDER BOOY

G. BREATHER PORT IN BODY

H. COMPENSATING PORT (N B8ODY
I. HEAD NUT GASKET

J. HEAD NUT

K. PUSH ROD AND STOP

f. BLEEDER HOLES N PISTON
Q. PISTON PRIMARY CUP

R. SPRING AND RETAINER

S. CYLINDER BARREL IN BOOY
T. CHECK VALVE

U. HEAD NUT WASHER

Figure 0-4—Master Cylinder—Sectional View
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e. Parking Brake Lever and Cables

The parking brake mechanism consists of a
foot operated lever and cables which operate
the rear wheel brake shoes only. The parking
brake lever located on left side of body cowl,
will automatically lock to hold parking brakes
applied when the lever is pushed forward. The
brakes are released by pulling the release knob
on the parking lever.

A conduit enclosed cable extends from the
parking brake lever to a sheave or equalizer lo-
cated near the rear end of torque tube. Another
cable runs through the sheave to the brake
lever in each rear brake assembly so that when
the parking brakes are applied the rear brake
cable applies equal pressure to the brake shoes
at both rear wheels. An adjustment to take up
slack is provided where the brake lever cable
passes through the brake cable sheave. A spring
attached to the sheave pulls the cables rear-
ward to assure full release when parking brake
lever is in released position. See figure 8-2.

8-3 OPERATION OF HYDRAULIC
SERVICE BRAKES

a. When Brokes are Released

When the brake pedal is in fully released po-
sition the master cylinder piston (O) is held
against the stop plate (L) by the coil spring
(R) which also holds the check valve (T)
against the rubber washer (U) on head nut
(J) with sufficient pressure to maintain 8 to 16
pounds static pressure in brake pipes and wheel
cylinders. With piston against stop plate the
compensating port (H) is not covered by the
piston primary cup (Q) and the breather port
(G) is also open, so that the cylinder barrel
(S) is completely filled with fluid from the
reservoir. See figure 8-4.

The static pressure maintained in the lines
and wheel cylinders is not sufficient to operate
the brake shoes, therefore the shoes are fully
released and held in contact with the anchor
pins by the brake shoe springs. See figure 8-1.

b. Application of 8rakes

When the brake pedal is depressed to apply
service brakes, the push rod (X) forces the
master cylinder piston (O) and primary cup
(Q) toward the head nut (J). As soon as the
primary cup covers the compensating port (H),
pressure is built up in the cylinder barrel (S)
and fluid is forced through holes in the check
valve (T) into the pipes leading to all wheel
cylinders. See figure 8-4.

The brake fluid enters each of the wheel cyl-
inders (fig. 8-3) causing the cylinder pistons
and connecting links to move outward and force
the brake shoes into contact with the drums.
This part of the brake action iz accomplished
with very light pressure on the pedal. Since the
pressure must be equal in all parts of the hy-
draulic system, no braking action can take place
until all of the shoes are in contact with the
drums; therefore, the system is self-equalizing.
As pressure on brake pedal is increased, greater
hydraulic pressure is built up within the mas-
ter cylinder barrel and wheel cylinders, and
consequently greater force is exerted against
all brake shoes.

As the brake shoes come in contact with the
drums, on forward motion, the energy of the
turning drums is imparted to the primary shoes
which then actuate the secondary shoes so that
all shoes are forced against the drums with
greater pressure than that provided by the hy-
draulic system. This self-energizing principle
gives maximum braking power at the wheels
with relatively light pressure on the brake
pedal.

When the car is being slowed down by the
brakes, a transfer of weight takes place from
the rear to the front end of car. The quicker
the stop the greater the transfer of weight.
This transfer of weight to the front wheels
tends to keep the front wheels turning, conse-
quently more braking power is required at front
wheels in order to equalize the braking effect
at front and rear wheels. To provide greater
braking power at the front wheels, the front
wheel cylinders are larger in diameter than the
rear wheel cylinders. Braking power at front
wheels is approximately 53% and at rear
wheels approximately 47%.

¢. Slow Release of Brakes

As the brake pedal is released the pedal and
push rod are retracted by pedal return spring,
thereby relieving pressure on master cylinder
piston and consequently relieving pressure in
the master cylinder barrel, brake pipes, and
wheel cylinders.

The master cylinder spring (R) forces the
piston (O) and piston primary cup (Q) to fol-
low the retracting push rod (K). See figure 8-4.
At the same time, the brake shoe springs pull
the shoes clear of brake drums thereby forcing
wheel cylinder pistons inward, which forces
fluid out of cylinders back to the master cyl-
inder.
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Returning fluid pushes check valve (T) away
from the rubber washer (U) on head nut (J)
as it enters master cylinder barrel (S), how-
ever, the master cylinder spring (R) maintains
sufficient pressure on the check valve to provide
8 to 16 pounds static pressure in brake pipes and
whee! cylinders after brakes are fully released.

When brakes are fully released, the master
cylinder piston must bear against the stop
plate (L) so that the compensating port (H)
will not be covered by the piston primary cup
(Q). The open compensating port permits a
flow of fluid from reservoir into the cylinder
barre] in the event that fluid was lost by leak-
age during brake application.

d. Quick Release of Brakes

The action in quick release is generally the
same as in the slow release described above,
except for a compensating action in the master
cylinder.

The piston (D) and primary cup (Q) return
to the “‘released” position much faster than the
fluid in brake pipes returns to master cylinder
barrel (S). A momentary vacuum is created in
the space between primary cup and head nut
which causes additional fluid to flow into and
fill this space through the bleeder holes (P) in
piston and past the lip of primary cup. This
additional fluid is supplied through the breather
port (G). When the piston reaches the stop
plate (L) and the compensating port (H) is
uncovered by the primary cup, surplus fluid re-
turns to reservoir through the compensating
port.

e. Action During Bleeding Opeoration

When brake pedal is depressed during the
bleeding operation (par. 8-9) fluid is forced
out of master cylinder through the check valve
(T), through brake pipes to wheel eylinder be-
ing bled. Since no pressure is built up in wheel
cylinder there is no return of fluid to master
cylinder when brake pedal is released. The mas-
ter cylinder barrel (S) is replenished with fluid

which flows from reservoir through breather
port (G), through bleeder holes in piston (P),

and past edges of primary cup (Q). See figure
8-4.

8-4 SERVICE RECOMMENDATIONS

a. Broak-In of New Brake Shoe Linings

Under no circumstances should the brakes
be severely applied on a new car or immedi-
ately after installation of new brake shoes or
linings. Severe applications may permanently
injure new brake linings and may score brake
drums. When linings are new they must be
given moderate use for several days until nicely
burnished.

b. Maintaining Fluid Level—Periodic Flushing

Proper fluid level must be maintained in
master cylinder reservoir at all times to prevent
entrance of air into hydraulic system. See para-
graph 1-1 or 8-8.

It is recommended that the entire hydraulic
system be thoroughly flushed and new fluid in-
stalled every 15,000 miles. See paragraph 8-10.

c. Broke Shoe Adjustment and Inspection

For average driving conditions, brakes should
be adjusted for wear whenever the brake pedal
goes to within 2” of toeboard. If a car is habit-
ually driven at high speed, however, adjust-
ment should be made if pedal pad goes to within
3” of toeboard when brakes are cold. Heat gen-
erated on high speed stops will expand brake
drums, permitting pedal pad to travel closer to
toeboard.

Brakes should be promptly adjusted or other-
wise corrected whenever the action becomes
unduly severe, erratic, or uneven. Brake shoe
linings should not be permitted to wear down
until rivets contact drums because drums will
be scored. As car mileage approaches the point
where relining may be required it is advisable
to remove one or more drums for ingpection of
lining in order to avoid the possibility of damag-
ing brake drumas.
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