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Outline of this course 
• Objective of this course: The technician will have a 

better understanding of requirements for air drum brakes 
and air disc brakes and will outline the EVT requirements 
of DOT and 1911.

• Course will cover the following:

• 1) Test drives what it will tell you.

• 2) Checking temperatures of brakes and their meanings 

• 3) Requirement of checking automatic slack adjusters 

• 4) Measurement of free play, applied stroke and push 
rod length  

• 5) Identification of ASA / ABA and chambers 

• 6) Cause and effect of improper maintenance or 
assembly. 

• 7) Discussion of common brake problems and their 
repair. 



Terms and Deifications 

ASA            Automatic Slack Adjuster

ABA            Automatic Brake Adjuster 

Required since October 1994



Terms and Deifications 

Adjusting brakes 

Temporary adjustment so vehicle can be 
scheduled for correct repair. 

Vegetarian 

Old Indian word for bad hunter.



Terms and Deifications 

Correct Terminology 

Checked and verified 

ASA/ABA setting for correct free play 
and applied stroke. 



Reference Material 

• www.arvinmeritor-products-services-
lod 

• MM4 manual Cam Brakes and ASA

• M4 ADB1560  ADB Air Disc Brakes 

• MM-0467 Disc Plus EX225 Air Disc 
Brakes 

• NFPA 1901 & 1911 for Fire Apparatus 



Brake Inspection 
and Maintenance

• Information on servicing intervals and 
proper maintenance are in the owners 
manual. 

• Additional information on line from 
manufactures web sites. 



Air Brake System



• Always measure free play and applied 
stroke at every inspection. 

• Write down and compare to last 
measurement. 

• Any change in these measurements is 
indication of mechanical problem that 
needs to be corrected. 

Checking and Verifying ASA



Checking and Verifying ASA 

Never Set ASA to Final Setting 
Always set free travel and applied stroke to extended 
travel and apply and release brakes to have the ASA 
make the final settings. This is the only way the tech 
can verify that the ASA is working properly.

Then check for free play and applied stroke and write 
down. 



Verifying ASA Settings

• Never adjust a ASA to final setting

• Always set ASA to extended free play 
cam brake to 1 in. Disc brakes slacks 
adjuster  to 1 ¼ in then apply and 
release brakes 5 to 7 times and recheck 
free play.

• Make sure that park brake is released 



Brake Inspection 
and Maintenance

• All standards for testing and 
compliance 

• Are found in Appendix G

• Of the Federal Motor Carriers Safety 
Regulations hand book to order 
handbook 

• WWW.jjkeller.com

• On line under 

• Nat’l highway traffic safety admin., 



Brake Inspection 
and Maintenance

• Any unit that is safe to drive tech 
should do a road test.

• When driving check for brake pull and 
noise when driving.

• Also on return to shop make 4 to 5 
stops from 40 mph to 10 mph with out 
stopping and as soon as truck is 
parked check the rotors or drums for 
temperature and record.



Test Drive 
Checks when returning to shop

• Brake temperatures recorded 

• Left front _345___   Right Front _348___

• Left Rear _375___   Right Rear __382___

• Left RR _na____    Right RR   __na____

Example of brake temperatures 



Brake Diagnoses 

• The heat test on the brakes is 
indication of  two possible conditions. 

• Foot valve is sticking and not releasing 

the brake completely.

• Brakes were manually adjusted to          
improper free play.  



Air Brake System 

E6 foot valve

Lubricate
every 

3 months
Or 

25,000 miles
use 

barium grease



Brake Diagnoses

• The treadle valve (foot valve) is the only 
place that both primary and secondary 
brake can be activated or released  on 
the unit so if all brakes are dragging or 
failing to release check foot valve for 
sticking. 



Test Drive 
Checks when returning to shop

• Brake temperatures recorded 

• Left front _345___   Right Front _348___

• Left Rear _165___   Right Rear __167___

• Left RR _na____    Right RR   __na____

Example of brake temperatures 



Brake Performance

• Incorrect QR1 valve on front brakes or 
incorrect crack pressure on relay valve. 

• Cam brake shoes lining  or disc pads 
that do not meet the specification of the 
manufacture. 

• Incorrect brake drums. 

• Over loaded axles.



Test Drive 
Checks when returning to shop

• Brake temperatures recorded 

• Left front _185___   Right Front _190___

• Left Rear _210___   Right Rear __212___

• Left RR _na____    Right RR   __na____

Example of brake temperatures 



Air Brake System
• First step in diagnose of brake problems is to 

check for proper slack adjust set up.

• Measurement of free play will let you know if 
the ASA is adjusting correctly. 

• Second measurement is applied stroke.

• Third measurement is from back side of 
chamber to center of large clevis pin with 
brake released. 

• In most cases this will tell you if the ASA is 
at the correct angle.



Air Brake System



Air Brake System



Clevis Long Stroke

and Standard Stroke 

Long stroke Clevis Standard Stroke Clevis 



Long Stroke Clevis Setup Drum 

Brakes Only Meritor and Haldex



Standard Clevis Setup Drum 

Brakes Only Meritor and Haldex 



Identification of Clevis

Meritor Templates

for standard 

Chambers 



Clevis Long Stroke

and Standard Stroke

Standard Stroke 1.74 Long Stroke 1.66



Identifying Slacks Type

and Intended Use 



Identifying  ASA



Haldex ASA 

Haldex ASA all use 
same clevis for both 
long and standard 
stroke chambers. 

Long stroke 
chambers are set to 
different push rod 

length than 
standard chambers 

.



Air Brake System

• Checking free play on air brakes 

• Free stroke on drum brakes is 1/2”  
to 5/8”

• Disc brakes is 3/4” to 7/8”

• Disc with improper free play can fail 
to release when rotors are hot.

• Drum brake will drag and cause 
overheating drums. 



Push Rod Settings

• Push rod set length 

• If measurement is off 1/8 “ the free play 
will be off 1/4” 

• Short by 1/8 “ is 1/4 “ more free play 

• Long by 1/8 “ is 1/4 “ less free play 



Air Brake System

Apply brakes with 
Maximum 90 PSI brake

pressure application



Air Brake System



“STANDARD” CLAMP TYPE BRAKE 
CHAMBER DATA

• Type    Out Side            Maximum               MAX  Applied 
STROKE 

Diameter             Stroke

• 9              5-1/4                  1.75                                1-3/8

• 12 5-11/16              1.75                                1-3/8

• 16            6-3/8 2.25                                1-3/4

• 20            6-25/32 2.25                                1-3/4

• 24            7-7/32 2.25                                1-3/4

• 30 8-3/32                2.50                                2

• 36            9                        3.00                                2-1/4



Long Stroke Clamp Type 
Chamber Data

• Type             Out Side      Rated            Max Applied 
Stroke                                                    

Diameter     Stroke                                                                 

• 16                 6-3/8            2.50                           2

• 20 6-25/32        2.50                           2

• 24                 7-7/32          2.50                           2

• 24*                7-7/32         3.00 2-1/2

• 30*                8-3/32         3.00                            2-1/2

*Note: Identified by square air port bosses.



Air Brake System

• Automatic slack adjusters that fail to 
maintain proper brake adjustment 
need to be checked for.

1) Worn or seized clevis pins.

2) Loose push rod jam nut.

3) Spring brake falling to release all the 
way or releasing slow. 

4) Broken or weak service chamber 
return spring.



Air Brake System

5) Cam binding or lack of lube.

6) Flat spots on cam S head or rollers. 

7) Foot valve failing to release completely 

8) Anchor pins or rollers seized 

9) Automatic slacks that are not set up to 
proper angles, wrong clevis.

10) Incorrect slack adjuster for application 



Push Rod Jam Nut Torque 
For All Chambers



Brake Stroke Checks

Check chamber mountings,
Torque on mounting bolts 

Clevis to push rod jam nut torque



Brake Cam Specifications

0.015” to 0.060”

End play 



Drum Brake Checks

• Maximum brake drum over size is .080” 
for emergency units.

• On the side or face of drum is 
maximum over size this is for over the 
road units and is usually .125”. 

• A over size drum will cause short brake 
life and reduced braking. 

• Also will cause premature brake fade.



Brake Lining Checks 

• The minimum lining thickness is 25% of 
the new lining thickness.

• Any crack in lining the that show up in the 
edge of the shoe is out of service. 

• Oil or grease soaked lining is out of 
service.  



ADB1560 Disc 
Brake



Air Brake System

• Trucks equipped with front park 
brake equipped with ABD1560 disc 
brakes  must have the air pressure 
regulator adjusted to 30 to 35 psi 
maximum pressure.

• Excessive park brake pressure when 
parked will cause automatic slack  to 
over adjust and brakes will not 
release.



ADB1560 Disc Brake 

• Lining Wear

• Brake pads should be replaced when 
the lining thickness has worn to 0.125 
thousands of inch (3 mm).

• The slide pins shows approximately 
how much of the lining material is 
remaining. 



Disc Brake Wear Indicator



Brake Checks



Greasing Procedure For 
ADB1560

1. Turn the adjusting nut on the automatic 
slack adjuster to move the inboard lining 
against the rotor.

2. Plug the pressure relief valve by holding a 
finger over the poppet

3 Apply correct grease through the grease 
fitting in the caliper until grease flows out of 
the seal at the camshaft cap.



Greasing Procedure For 
ADB1560

4. Remove the pressure relief valve from 
the caliper. Turn the slack adjuster 
adjusting nut in the opposite direction 
to fully retract the caliper piston and 
force excess grease through the 
pressure relief hole.

5. Clean the excess grease from the 
outside of the caliper with a rag.



Greasing Procedure For 
ADB1560

6. Install the pressure relief valve. 

7 Adjust slack adjuster to 1” free play 
then pump brakes 5 to 7 time and 
check for correct free play and applied 
stroke.                



ADB 1560 Slack Set Up

• All ADB1560 brake chambers have a 

• 2 5/8”mesurment  from back of brake 
chamber to center of large clevis pin 
with brake released. 



Brake Checks



Brake Checks



Rotor or drum heat checking



Rotor or drum cracking check



Rotor or Drum Checks



EX225 Brake



EX225 Disc Brakes 

• Lining wear

• Brake pads should be replaced when 
the lining thickness has worn to 0.12-
inch (3 mm).

• The visual wear indicator shows 
approximately how much of the lining 
material is remaining. 



EX225 adjustment check

More than .080” 

Brake is out of 

Adjustment 



EX225 adjustment check

• When manually adjusting a EX225 
brake 

• (only when replacing pads) tighten 
adjuster to stop and back of 4 clicks 
then pump brake 3 to 5 times and 
check caliper movement. 



Brake Check EX225



Brake Check EX225



Brake Check EX225



EX225 Chamber Check



EX225 Chamber Checks 



EX225 Service Checks 







Brake Checks



Parking Brake Systems

• D.O.T. requires that park brake will hold 
unit on 20% grade facing up or down 
grade.

• If brake systems passes service brake 
tests then there is one check needed 
for park braking.



Parking Brake System 

• The common cause for park braking 
failure is broken main springs in park 
brake chambers or brakes out of 
adjustment. 

• Replacing park brake chamber with 
incorrect parts replacing a 30/36 
chamber with a 30/30 



Parking Brake Systems

• Check that park brake chamber is 
applying brakes, check brake applied 
stroke with park brake on.



.                  

Gary L May 

Spartan Chassis, Inc.

E-Mail 

glmay@spartanchassis.com


