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Objective One:

Explain the operating principles of a typical 
cam-operated foundation brake.
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Figure 3 - Cam-operated foundation brake pertain - brake released.



Brakes Released

No air pressure in service brake chamber.

Service brake chamber push rod retracted by 
spring pressure.

Brake shoes held in the released position by 
spring pressure.

Shortest push rod travel without the brakes 
dragging.



Figure 4 - Cam-operated foundation brake operation - brake 

applied.



Brakes Applied

Air pressure applied to service brake pot.

Push rod extends.

S-cam rotates and forces brake shoes against 
drum.

Air pressure applied controls braking effort.

Torque created by friction between linings and 
drums is transferred through the brake spider 
and axle assemblies to the vehicle frame.



Figure 5 - Brake drum.



Brake Drum

Provides a frictional surface.

Inboard or outboard applications.

Are balanced when manufactured.

Are heat sinks → absorb heat generated during 
a brake application → thinner drums cannot 
absorb or dissipate as much heat and are more 
prone to brake fade.

Maximum diameter stamped on drum (wear 
diameter not machined diameter) replace if 
exceeded.



Figure 6 - Brake shoe types.



Brake Shoes

Cast or fabricated types.

P, Q, or T types.

Are non-servo type brakes.

Brake shoes are either primary (forward 
acting) or secondary (reverse acting).

Avoid breathing brake dust → asbestos.



Figure 7 - Primary and secondary brake shoe location.



Brake Lining Identification

Identified by edge code.

Brake lining manufactured with different 
coefficients of friction.

Friction code indicated by two letters → first 
letter for normal temperature → second 
letter for hot temperature.

Is extremely important that replacement 
brake linings meet OEM specs or stopping 
distances can increase → brake fade.



Code Letter Friction Material

C Not over 0.15

D Over 0.15 but not over 0.25

E Over 0.25 but not over 0.35

F Over 0.35 but not over 0.45

G Over 0.45 but not over 0.55

H Over 0.55



Figure 9 - Brake lining specifications.



Figure 10 - Brake spider and backing plates.



Brake Spider and Dust Shield

Spider is either bolted or welded to axle.

Brake shoes are mounted on the spider.

Spider must have sufficient strength to 
withstand the tremendous torque generated 
during braking.

Dust shield used to prevent the entry of dust 
or other contaminants in normal operating 
conditions → may be remove in severe 
operating conditions.



Figure 11 - Brake 

springs.



Brake Shoe Springs

Are usually color-coded to ensure they are 
used in the proper application.

Hold brake shoes against spider and s-cam.

Replace springs when doing a brake job. 



Figure 12 - Brake camshaft and support brackets.



Brake Cam Contours 

• Flat cam used on steering axle.

• S-cam applies brakes faster.





Brake Camshaft Rotation

Must be proper rotation for mounting 
application.

“S” built for left hand rotation.

“Z” built for right hand rotation.



Figure 14 -

Slack adjusters 

- types and 

mounting 

location.



Figure 15





Figure 16





Manual Slack Adjusters

Main purpose is to provide a place to adjust 
brake lining to brake drum clearance.

Ensure adjusting rod lock is functioning 
properly so to maintain brake adjustment.

Angle between centerlines of slack adjuster 
and push rod → greater than 90o when 
released → minimum of 90o when applied or 
application force decreases.



Figure 17 -

Automatic slack 

adjuster.



Figure 18 - Automatic 

slack adjuster 

operation.



Automatic Slack Adjusters

Adjusts brakes when angle between the 
centerlines of the slack adjuster and the 
push rod reaches 90o or goes less than 90o.

Can be adjusted manually if manufactures 
precautions are followed.

Proper maintenance is a must to ensure 
proper operation.



Objective Two:

Explain the operating principles of a typical 
air disc foundation brake.



Figure 19



Figure 20



Disc Type Foundation Brakes

Use a floating type caliper.

Rotation of powershaft pushes inner pad 
and pulls outer pad against rotor. 

Create more braking effort than cam type 
foundation brakes because of clamping 
effect.

More costly than cam type foundation 
brakes.


