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BRAKES ARE SIMPLE.

This manual is for anyone getting a CDL in the United States, a Class 1 or Class 
“A” in Canada. And for anyone getting an air brake endorsement to drive an air 
brake equipped vehicle. Or anyone interested in air brakes as a subject.

The air brake component of the CDL (Commercial Driver’s License) is the most 
WHFKQLFDO�DQG�WKH�PRVW�GLI¿FXOW�IRU�VWXGHQWV�WR�XQGHUVWDQG�

There’s a lot of information you need to know and most places are still teaching 
a forty-year-old air brake course. And just in case you encounter an old (like 
dinosaur-old) vehicle, authorities stick everything and the kitchen sink into these 
air brake courses.

Unfortunately, this old information only confuses students and leaves them with 
the false impression that air brakes are prone to failure.

Air Brakes Explained Simply provides the information you must absolutely 
understand to pass the air brake component of your CDL.

Its goal is to get you a CDL, get you a job, get you making more money, and 
get you home safe to your family at the end of the week.

Brakes are simple, regardless of whether they’re hydraulic or air brakes, and the 
information is grouped under the following three brake types:

1.  Service brakes�±�EUDNHV�WKDW�DSSO\�ZKHQ�\RX�SXVK�WKH�EUDNH�SHGDO� 

2.  Parking brakes – hold the brakes in the applied position—forever, or at  
�OHDVW�XQWLO�WKH�GULYHU�LQWHQWLRQDOO\�UHOHDVHV�WKH�SDUNLQJ�EUDNHV� 

3.  Emergency brakes – in the event of an emergency caused by service  
 brake failure, the parking brakes can bring the vehicle to a stop, and are  
 now called emergency brakes.

INTRODUCTION
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Parking brakes and emergency brakes are one and the same. It is their use 
that designates the name. In a hydraulic brake system, the driver applies the 
HPHUJHQF\�EUDNHV�PDQXDOO\��LQ�DQ�DLU�EUDNH�V\VWHP�WKH�HPHUJHQF\�EUDNHV�DSSO\�
automatically when system air pressure drops to unacceptable levels.

VIDEO: 
Basic CDL Air Brake Components  |  Air Brake Smart

Maddie the Mechanic
The baby-boomer generation of truck 
drivers learned to drive air brake vehicles 
with manual slack adjusters. As part of 
their job, they maintained the vehicle 
and did repairs. Because these drivers 
worked on the truck, the expectation of 
repairing and maintaining the vehicle 
persists for drivers of large vehicles. 
However, technology has changed, 
and for issues of personal safety when 
dealing with air brake issues, drivers 
should contact a professional technician.

In Air Brakes Explained Simply, when safety is an issue our professional 
technician—Maddie the Mechanic—is brought in.

https://www.smartdrivetest.com/abb_basic
https://www.smartdrivetest.com/abb_road_test
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TOPIC ORGANIZATION
This e-book will help you pass your air brakes and drive an air brake equipped 
vehicle. The book organizes the information under four headings:

MUST KNOW – WORKING
Information to drive safely and come home 

to your family at the end of the week.

NEED TO KNOW – CDL PRACTICAL & THEORY TEST
Accurate and precise information you must know to pass your CDL 

knowledge and practical tests. Some information is about older systems and 
is no longer applicable to modern air brakes. 

SHOULD KNOW
Provides a deeper understanding and knowledge of how an air brake 
system works, and why air brakes are used in the manner suggested.

COULD KNOW
3URYLGHV�PHFKDQLFDO�SUREOHPV�DQG�WKHLU�VROXWLRQV��H[SODLQV�WHUPLQRORJ\ 

 and the evolution of the air brake system.
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PUT STUFF IN YOUR HEAD

One of the ways you can learn the information required to pass your CDL faster 
LV�WR�XVH�ÀDVK�FDUGV�

*HW�\RXUVHOI�LQGH[�FDUGV²VRPHWLPHV�FDOOHG�ÀDVK�FDUGV��7KHVH�DUH�DYDLODEOH�DW�
all stationery stores.

2Q�WKH�IURQW�RI�WKH�ÀDVK�FDUG��ZULWH�WKH�LQIRUPDWLRQ�RU�WHVW�\RX�QHHG�WR�NQRZ�RU�GR�

For example, on the front, write: The Governor test – Maximum Setting.

On the back write: How do you know that the system is at maximum pressure?

“The air dryer purges and the needles stop climbing. I hear...I see... I hear the 
air dryer purge, I see that the needles have stopped climbing between 100 and 
���SVL�����±���N3D��DQG�WKH\�DUH�QR�ORQJHU�FOLPELQJ��WKHUHIRUH��WKH�V\VWHP�
is at maximum pressure, and the governor has put the compressor into the 
unload (cut-out) phase.”

PROLOGUE

MAXIMUM 
PRESSURE – 
GOVERNOR 
UNLOAD
(CUT-OUT)

I hear the air-dryer purge.I see that the air-gauge 
needles have stopped 

climbing between 100psi 

& 135psi (690–930kPa).
 

Therefore, I know that 
the governor has put 

the compressor into the 
unload or cut-out phase.
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Or the low-air warning test, or the tractor protection system test or whatever the test 
is, write it on the front of the index card and the answer on the back. Carry them 
around with you. Turn them over and the answer to the question will be on the back.

It’s a great technique for those of you learning and earning air brakes and your CDL.

%H�VXUH�WR�FDUU\�\RXU�ÀDVK�FDUGV�ZLWK�\RX��$Q\WLPH�\RX¶UH�VLWWLQJ�DQG�ZDLWLQJ��RU�
KDYH�D�PLQXWH�ZKLOH�ZDLWLQJ�LQ�OLQH�DW�WKH�ORFDO�FRIIHH�VKRS��ORRN�DW�\RXU�ÀDVK�FDUGV�

%RWK�WKH�ÀDVK�FDUGV�DQG�WKH�SURFHVV�RI�ZULWLQJ�RXW�WKH�LQIRUPDWLRQ�ZLOO�KHOS�WR�JHW�
the stuff into your brain.
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WHAT IS A BRAKE?

In horse-and-cart days, the brake was simply 
D�EORFN�RI�ZRRG�DWWDFKHG�WR�D�¿[HG�OHYHU�WKDW�
WKH�GULYHU�SXOOHG��7KH�¿[HG�EORFN�RI�ZRRG�
rubbed against the wheel, creating friction. 
The friction slowed the wheel and eventually 
brought the vehicle to a stop. The force of 
these brakes was limited by the strength of 
the driver’s arms.

Modern braking systems use the same 
SULQFLSOH��KRZHYHU��DGYDQFHV�LQ�WHFKQRORJ\��
component parts, and engineering have made brakes effective.

The block of wood is now a brake pad that is attached to the axle. Around the 
EUDNH�SDG�LV�D�VWHHO�KXE�RU�GUXP��7KH�WLUH�LV�DI¿[HG�WR�WKH�KXE��DQG�ERWK�WKH�
hub and tire rotate together. To bring the vehicle to a stop, the pad is forced out 
against the drum, creating friction and heat, and subsequently slowing the wheel 
and vehicle.

If the tire has traction with the road, the vehicle will come to a stop. If traction is 
FRPSURPLVHG�GXH�WR�LFH��VQRZ�RU�UDLQ��WKH�YHKLFOH�ZLOO�KDYH�GLI¿FXOW\�VWRSSLQJ�
and/or starting.

BRAKING BASICS

Rubbing two bits together….STOP
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VIDEO:  
Air Brakes Explained: How Service, Parking and 
Emergency Brakes are the Same  |  Air Brakes Smart

BRAKES…ONLY THE POWER SOURCE IS DIFFERENT

First and foremost, air brakes are no different from the brakes on your regular car 
or light truck.

The only difference between air brakes and hydraulic brakes on your car or 
light truck is the power source and size.

Brakes on your car are applied by either hydraulic pressure or energy from your 
ERG\��DQG�DLU�EUDNHV�DUH�DSSOLHG�E\�HLWKHU�DLU�SUHVVXUH�RU�WKH�HQHUJ\�IURP�ODUJH��
powerful springs.

+\GUDXOLF�EUDNHV�DUH�UHOHDVHG�E\�VPDOO��UHWXUQ�VSULQJV�LQ�WKH�V\VWHP��DQG�VHUYLFH�
air brakes also are released by small, return springs. This action occurs in both 
systems after the driver releases the brake pedal.

On an air brake system, the parking/emergency brakes are held in the released 
position by air pressure. If air pressure is lost or evacuated from the spring-brake 
chamber, the large, powerful springs will apply the emergency brakes.

NEED TO KNOW
Know that most driving manuals use the term “spring brake”  

interchangeably to denote parking/emergency brakes.

https://www.smartdrivetest.com/abb_explained_simply
https://www.smartdrivetest.com/abb_explained_simply
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WHAT IS A SPRING?
When a spring is stretched or compressed, 
depending on its design, it creates motion 
and energy on its way to its resting position.

A children’s pogo stick is a perfect example 
of a spring. The child bounces on the 
footholds and compresses the spring inside 
the telescopic tube. The pogo stick creates motion as the spring returns to its natural 
resting position. The jumping motion is repeated so long as the child continues to 
bounce and compress the spring.

WHAT IS A VALVE?
$�YDOYH�LV�D�GHYLFH�WKDW�FRQWUROV�WKH�ÀRZ�RI�D�OLTXLG�RU�JDV�WKURXJK�D�SLSH�RU�WXEH��
A water tap is the most common type of valve. It both controls and regulates 
water into your kitchen sink. Many modern water tap valves will pull and mix the 
water from both the hot- and cold-water sources. Valves are everywhere: the 
YDOYH�VWHPV�RQ�\RXU�FDU¶V�WLUHV�FRQWURO�WKH�ÀRZ�RI�DLU�LQWR�DQG�RXW�RI�\RXU�WLUHV��
\RXU�KHDUW�KDV�YDOYHV�WKDW�GLUHFW�ÀXLGV�WR�RQO\�WUDYHO�RQH�GLUHFWLRQ�LQ�\RXU�ERG\��
DQG�D�WUXPSHW��PXVLFDO�LQVWUXPHQW��KDV�YDOYHV�WKDW�UHJXODWH�DLU�ÀRZ�DQG�FKDQJHV�
LWV�PXVLFDO�QRWHV��7KH�DLU�EUDNH�YDOYHV�UHJXODWH��FRQWURO��DQG�GLUHFW�WKH�ÀRZ�RI�DLU�
E\�RSHQLQJ��FORVLQJ�RU�SDUWLDOO\�REVWUXFWLQJ�DLU�ÀRZ��7KH�DLU�EUDNH�YDOYHV�

1. &RQWURO�WKH�ÀRZ�RI�DLU�E\�WXUQLQJ�WKH�VXSSO\�2))�21��IRUFLQJ�LW�WR�PRYH�LQ�RQH 
GLUHFWLRQ��RU�GLVFKDUJLQJ�LW�IURP�WKH�V\VWHP��WUDLOHU�DLU�VXSSO\�YDOYH��21�2))�� 
RQH�ZD\�FKHFN�YDOYH��RQH�GLUHFWLRQ��TXLFN�UHOHDVH�YDOYH��GLVFKDUJH�IURP�V\VWHP� 

2. 5HJXODWH�WKH�ÀRZ�RI�DLU�OLNH�D�ZDWHU�WDS��,I�\RX�WXUQ�WKH�WDS�RQ�D�OLWWOH��\RX�JHW�D�
VPDOO�ÀRZ�RI�ZDWHU��LI�\RX�RSHQ�WKH�WDS�IXOO��\RX�JHW�D�ÀRRG�RI�ZDWHU��)RRW�YDOYH�
(brake pedal) regulates how much pressure is directed to the service brakes.) 

3. 'LUHFW�WKH�ÀRZ�RI�DLU�IURP�RQH�ORFDWLRQ�WR�DQRWKHU���5HOD\�YDOYH�GLUHFWV�DLU�
shortest distance from air tanks to brake chambers).
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CONVERTING AIR AND HYDRAULIC PRESSURE TO 
MECHANICAL FORCE

On an air brake system, instead of using hydraulic power, the service brakes are 
applied using air pressure. The pressure created by compressed air applies the 
service brakes—the brakes going up and down the road.

The brake chamber converts air pressure to strong mechanical force, in the same 
way that a piston converts hydraulic pressure to strong mechanical force. In their 
VLPSOL¿HG�IRUPV��D�SLVWRQ�DQG�EUDNH�FKDPEHU�DUH�OLWWOH�PRUH�WKDQ�D�JORUL¿HG�VRXS�
can. Take a soup can, open it, empty the contents, and clean it. For an air brake 
chamber, put a balloon in the bottom of the soup can and set the can’s lid on the 
EDOORRQ��,I�\RX�LQÀDWH�WKH�EDOORRQ��WKH�OLG�ZLOO�PRYH�XS�DQG�GRZQ�FUHDWLQJ�OLQHDU�
mechanical motion.

A hydraulic piston works the same way. If you could seal the space around the 
VRXS�FDQ¶V�OLG�DQG�¿OO�WKH�VRXS�FDQ�ZLWK�OLTXLG��WKH�OLG�WRR�ZRXOG�JR�XS�DQG�
down, thus creating linear mechanical motion with the rise and fall of the liquid. 
7KXV��D�K\GUDXOLF�SLVWRQ�DQG�DLU�EUDNH�FKDPEHU�DUH�WKH�VDPH��RQO\�WKH�SRZHU�
source is different.
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SERVICE BRAKES

$�FDU�RU�OLJKW�WUXFN�LV�¿WWHG�ZLWK�K\GUDXOLF�EUDNHV��ZKLFK�PHDQV�WKHUH¶V�ÀXLG�LQ�WKH�
V\VWHP��$�SXPS�IRUFHV�WKH�ÀXLG�WKURXJK�WKH�OLQHV�DQG�LQWR�WKH�SLVWRQV�ORFDWHG�
EHWZHHQ�WKH�EUDNH�SDGV��8QOLNH�DLU��ÀXLG�FDQQRW�EH�FRPSUHVVHG�

The pump is composed of the brake pedal and the master cylinder. The action 
RI�SUHVVLQJ�WKH�EUDNH�SHGDO�DFWLYDWHV�WKH�SXPS�DQG�PRYHV�WKH�ÀXLG�VWRUHG�LQ�WKH�
PDVWHU�F\OLQGHU¶V�UHVHUYRLU��7KH�ÀXLG�PRYHV�WKURXJK�WKH�OLQHV�WR�WKH�EUDNH�ORFDWHG�
at the wheel.

An old-fashioned well pump works in a similar manner. Someone pumps the 
pump’s handle, and water moves from the well up to the pump.

The hydraulic pressure created by the pump is converted to mechanical force by 
a piston inside the brake assembly. The piston pushes the brake pads outward 
against the drum. Friction and heat are created between the brake pad and 
the drum, thus slowing and bringing the vehicle to a stop. The heat created is 
dissipated into the atmosphere similar to an air-cooled engine like the one on 
your lawn mower.

PARKING/EMERGENCY BRAKES

MUST KNOW
On both hydraulic and air brake systems, the service brakes will not  

work if the parking/emergency brakes are engaged.

 In other words, for the vehicle to move up and down the road and the 
service brakes to work, the parking/emergency brakes must be released.
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To engage the parking brakes on your vehicle, pull up on the handle or push down 
RQ�WKH�SHGDO��D�UDWFKHW�PHFKDQLVP�YLD�D�FDEOH�ORFNV�WKH�EUDNHV�LQWR�WKH�HQJDJHG�
position. Energy to apply the parking brake comes from your body.

The ratchet mechanism and cable are similar 
to the winch on a boat trailer that hauls the boat 
onto the trailer - click, click, click. When you’re 
¿QLVKHG�ZLQFKLQJ�WKH�ERDW�RQWR�WKH�WUDLOHU��WKH�
pawl (the little clicker thingy), prevents backward 
movement and subsequently keeps the boat 
from sliding off the trailer. The parking brake 
lever on your vehicle works the same way.

You pull or push the lever and apply the parking brake. The pawl prevents back-
ward movement of either the pedal or lever and, subsequently, the parking brakes 
DUH�HQJDJHG�LQGH¿QLWHO\�

If, however unlikely, this does occur, the parking brakes can be used to bring the 
vehicle to a stop. In the unlikely event this occurs, the parking brakes are now 
emergency brakes. The parking/emergency brakes are one and the same.

The force, generated by large, powerful springs, applies the parking brakes on a 
large vehicle. The energy from these springs is harnessed to apply the parking 
EUDNHV�LQGH¿QLWHO\��&RPSUHVVHG�DLU�LV�XVHG�WR�KROG�WKHVH�ODUJH��SRZHUIXO�VSULQJV�LQ�
the OFF position while the vehicle is going up and down the road.

Similar to your car’s parking/emergency brakes, the springs in the air brake 
system will engage the parking brakes to act as an emergency brake. Unlike your 
car, however, this event happens automatically if air pressure in the system drops 
to unacceptable levels: below 60psi (pounds per square inch) (414kPa).

%HIRUH�SDUNLQJ�EUDNHV�ZHUH�¿WWHG�WR�DLU�EUDNH�HTXLSSHG�YHKLFOHV�LQ�WKH�ODWH�����V�
and early-1970s, a few trailers had rolled away, careened down a hill, and killed 
a port-a-potty. Authorities then considered it necessary that brakes on big trucks 
DQG�EXVHV�KDG�WR�EH�DSSOLHG�LQGH¿QLWHO\�ZKHQ�WKH�YHKLFOH�ZDV�OHIW�SDUNHG�� 
You know…for purposes of safety and whatnot. 
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WHY AIR BRAKES?

First and foremost, air brakes have proven reliable for more than a century.  
$LU�EUDNHV�ZHUH�¿UVW�¿WWHG�WR�WUDLQV�LQ�WKH�����V�DQG�WR�WUXFNV�LQ�WKH�HDUO\�����V��
During that time, air brakes have proven reliable in stopping large vehicles and 
transmitting incredible force over distance.

Think of a large tractor-trailer unit that’s almost 75 feet long (23m). The driver 
can control the brakes from the brake pedal in the cab all the way back to the 
rear of the trailer almost 70 feet (22m) away. The trailer brakes activate almost 
immediately when the driver pushes the brake pedal.

7KH�JDUJDQWXDQ�DPRXQW�RI�ÀXLG�QHHGHG�LI�K\GUDXOLF�EUDNHV�ZHUH�¿WWHG�WR�ODUJH�
vehicles makes this power source a silly notion.

As well, air brakes are tolerant to leaks. And when I say tolerant to leaks, modern 
DLU�EUDNH�V\VWHPV�DUH�WROHUDQW�WR�VLJQL¿FDQW�OHDNV��2Q�WKH�RWKHU�KDQG��K\GUDXOLF�
brakes are intolerant to leaks and will not work unless the system is purged of 
residual air. Think of air in a hydraulic-brake system like air in a hypodermic 
needle—it’s death to the system!

Because airlines and valves are plumbed into the vehicle’s dash, you will hear an 
air leak long before the low-air warning comes on!

COULD KNOW
Juice brakes are slang for hydraulic brakes—often used when a  

FRPPHUFLDO�YHKLFOH�LV�¿WWHG�ZLWK�K\GUDXOLF�EUDNHV�

MUST KNOW
Air brakes:
• �KDYH�SURYHQ�UHOLDEOH�IRU�DOPRVW�D�FHQWXU\�
• �FDQ�WUDQVPLW�WUHPHQGRXV�IRUFH�RYHU�GLVWDQFH�
•  are tolerant to leaks.
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Think of it as water running through the pipes in your house. You know when 
there’s a water leak because you can hear the water running.

So pay attention—you’re going to know there’s an air leak in the system, even a 
minor one.

The braking system on an air brake equipped vehicle is divided into three parts. 
All systems use the same foundation brakes. The foundation brakes are the 
components at the wheel that are responsible for creating friction, heat, and 
slowing the vehicle.

1.  The service brakes activate when you apply the brake pedal and bring the  
�YHKLFOH�WR�D�JHQWOH�VWRS�ZKHQ�FRPLQJ�WR�D�WUDI¿F�OLJKW�RU�VWRS�VLJQ� 
 
 The service brakes will work only when the parking/emergency  
 brakes are released. 

2.  Parking brakes, which are applied by the large, powerful springs inside  
 the spring-brake chambers. Air pressure is used to compress those large,  
�SRZHUIXO�VSULQJV��WKXV�GLVHQJDJLQJ�WKH�SDUNLQJ�EUDNHV��,I�\RX�ORVH�VXI¿FLHQW� 
 air pressure, however, the springs will engage and act as… 

3.  Emergency brakes in the event there is loss of air pressure.

There are three kinds of brakes on an air brake system:
1.   Service brakes:
� D��SRZHUHG�E\�FRPSUHVVHG�DLU�
 b. held in the released position by small, return springs.
2.   Parking brakes:
� D��SRZHUHG�E\�ODUJH��SRZHUIXO�VSULQJ�
 b. held in the released position by compressed air.
3.   Emergency brakes:
� D��RQH�DQG�WKH�VDPH�DV�SDUNLQJ�EUDNHV�
� E��SRZHUHG�E\�ODUJH��SRZHUIXO�VSULQJV�
 c. held in the released position by compressed air.

Parking brakes and emergency brakes are one and the same thing—the same as 
in your car.

In an air brake system, both the parking and emergency brakes are powered by large, 
powerful springs held off by air pressure—greater than 60psi (414kPa). If air pressure 
is lost, the springs start to expand and the parking brakes will act as emergency 
brakes. Both the parking and emergency brakes override the service brakes.
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WHAT IS COMPRESSED AIR?

7KH�¿UVW�WKLQJ�ZH�QHHG�WR�DSSO\�WKH�EUDNHV�JRLQJ�XS�DQG�GRZQ�WKH�URDG��WKH�
service brakes) is a power source.

)OXLG�FDQQRW�EH�FRPSUHVVHG��
therefore, in a sealed system 
such as a hydraulic-brake 
system, you can pump the 
ÀXLG�DQG�FUHDWH�IRUFH��2Q�WKH�
other hand, air in an air brake 
system has to be compressed 
VLJQL¿FDQWO\�WR�JHQHUDWH�IRUFH�

Compressed air is the power source for air brakes and other accessories on the 
large vehicle. When harnessed, compressed air can apply the brakes to stop 
a vehicle weighing 63,500kg (140,000lbs) in a distance not much more than it 
would take to stop a passenger vehicle weighing forty times less.

Normal atmospheric pressure—the air that we breath and walk around 
in everyday—is a little less than 15psi (pounds per square inch). More 
VSHFL¿FDOO\����SVL�����N3D��PHDQV�WKDW�RQ�RQH�VTXDUH�LQFK�RI�DUHD��WKHUH�LV����
pounds of weight, or a large pumpkin pushing down on an area about the size 
of your thumbprint.

%\�IRUFLQJ�D�JUHDWHU�YROXPH�RI�DLU�LQWR�D�FRQ¿QHG�VSDFH�XVLQJ�DQ�DLU�FRPSUHVVRU��
we can increase the amount of pressure. Most air brake systems operate 
at a pressure of 125psi (860kPa). And by applying 125psi against a 302 inch 
diaphragm, we can create a total force of 3,750 pounds (1,700kg). And with 
the use of levers, 3,750 pounds can be increased to a force of almost 5,000lbs 
(2267kg) at the brake.
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AIR BRAKE COMPONENTS

The knee bone is connected to the thigh bone, the thigh bone is …. 

VIDEO:  
Air Compressor  |  Air Brake Smart

AIR COMPRESSOR

Essentially, an air compressor is a pump. 
But because air can be compressed, unlike 
ÀXLG��WKH�DLU�FRPSUHVVRU�PXVW�SXPS�D�
VLJQL¿FDQW�DPRXQW�RI�DLU�EHIRUH�WKHUH�LV�
enough to generate a useable force.

7KH�DLU�FRPSUHVVRU�RQ�D�YHKLFOH�¿WWHG�ZLWK�DLU�EUDNHV�LV�OLWWOH�GLIIHUHQW�WR�WKH�RQH�
WKDW�\RX�ZRXOG�¿QG�LQ�D�JDUDJH�

Both have a piston, an intake, and exhaust port. When the piston is turned to the 
bottom of its stroke, it creates a vacuum like a syringe in a needle. And because 
QDWXUH�DEKRUV�D�YDFXXP��WKH�HPSW\�YRLG�LV�¿OOHG�ZLWK�DLU��$W�WKH�VDPH�WLPH��WKH�
piston moves to the bottom of its stroke, the intake port opens.

At the bottom of the stroke, the intake port closes, the exhaust port opens, and 
the air is ram-forced into the system—usually into an air tank to be stored for 
later use.

All compressors in this day and age are both gear driven and bolted to the side of 
the engine.

https://www.smartdrivetest.com/abb_air_compressor

