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PRINCIPLES OF THE BRAKE SYSTEM AND

PARKING BRAKE SYSTEM--M1 TANK

SUBCOURSE OD0477

United States Army Combined Arms Support Command
Fort Lee, VA 23801-1809

5 Credit Hours

GENERAL

The purpose of this subcourse is to provide you with a general knowledge of the components, principles and functions of the brake systems used on the M1 Abrams tank.

The scope of this subcourse broadly covers the components, principles and functions of both the service brake and parking brake systems used on the M1 tank.

Five credit hours are awarded for successful completion of this subcourse.  It consists of one lesson of two tasks and an examination as follows:

Lesson 1: PRINCIPLES OF THE BRAKE SYSTEM AND PARKING BRAKE SYSTEM 
TASK 1: Identify principles of the brake system used on the M1 tank.

TASK 2: Identify the components and functions of the parking brakes used on the M1 tank.
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LESSON 1

PRINCIPLES OF THE BRAKE SYSTEM AND

PARKING BRAKE SYSTEM

TASK 1.
Identify principles of the brake system used on the M1 tank.

CONDITIONS

Within a self-study environment and given the subcourse text, without assistance.

STANDARDS

Within one hour

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

The brake system used on tanks is very different from the familiar brake system used on wheeled vehicles, which most people understand.  To help you understand the brake system used on tanks, this task will discuss the principles of the brake system used on the M1 Abrams tank.  Brakes are a vital part of any vehicle, and must be operational at all times.  Brakes give the driver/operator the control he needs to slow down and/or stop.  A vehicle without brakes is like a guided missile: it does not stop until it hits something big enough to stop it.  The M1 weighs approximately 60 tons and can travel at a top speed of 46 miles per hour (mph).  It would be a deadly guided missile for the crew, the vehicle and anyone or anything in its way.
1
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2.
Principles of the Brake System

The brake assemblies on the M1 are in the transmission at each of the outputs.  The brake assembly is made up of three plates or disks that, when assembled, comprise the brake packs.  The inboard and outboard disks rotate with the transmission output couplings, while the center disk is anchored.  A mechanical linkage runs from the service brake pedal to a control valve.  When the driver depresses the service brake pedal, the valve opens and applies hydraulic pressure to squeeze the rotating and stationary disks together.  This locks up the output shafts of the transmission.

A warning light (activated by the 120 second timer) will illuminate if the service brake pedal has been depressed and held for two minutes or longer with the engine running.  This light serves to warn the driver/operator that he is beginning to burn up the brake packs and possibly the transmission output shafts as well.  The service brakes on the M1 are mechanically actuated, hydraulically operated and controlled.

Figure 1, on the following page, is a schematic of the service brake system on the M1.  Study this schematic to get a better understanding of what occurs in the service brake system when the service brake pedal is depressed.
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FIGURE 1.  SERVICE BRAKE SYSTEM SCHEMATIC.
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LESSON 1

PRINCIPLES OF THE BRAKE SYSTEM

AND PARKING BRAKE SYSTEM

TASK 2.  Identify the components end functions of


the parking brakes used on the M1 tank.

CONDITIONS

Within a self-study environment and given the subcourse text, without assistance.

STANDARDS

Within three hours

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

As we learned from the introduction to task 1.  it is very important that the brake systems on the M1 function properly all the time.  The parking brake system of the M1 is the next brake system that we will cover in this subcourse.  The parking brake system is made up of eight components.  For the systems mechanic to troubleshoot and repair the parking brake system on the M1, he must know these components and their functions.  He must also have a good understanding of the principles of operation of the parking brake system.  Therefore, before we begin discussing the components and their functions, we will briefly cover the principles of operation of the M1's parking brake system.

2.
Principles of Operation of the Parking Brake System 

The parking brake system, like the service brake system, uses both hydraulic and mechanical principles to apply the brake packs.  Whereas, the service brake system is mechanically
4
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actuated, hydraulically operated and controlled, the parking brake system is just the opposite.  It is hydraulically actuated, mechanically operated and controlled.  The brake packs can be applied either with the engine running and the main hydraulic system pressure at 1600 plus or minus 50 pounds per square inch (psi), or with the engine not running through the use of an accumulator.  The accumulator stores enough hydraulic fluid under pressure for four or five brake applications.

When the driver depresses the parking brake foot pedal, the modulator valve sends hydraulic fluid to the actuator.  The rod and piston end of the actuator is connected to the equalizer bar.  When the hydraulic fluid enters the backside of the actuator, the rod and piston are forced out the other side of the actuator.  This also causes the equalizer bar to move.  Two springs and two cables are connected to the equalizer bar; when the equalizer bar moves, these springs and cables are pulled tight.  These cables are linked to the same rotating and stationary disks that are in the service brake system.  As the cables are pulled tight, they force the two rotating disks into the stationary disk; this, in turn, locks up the transmission output shafts, thus locking the brakes.  The same warning light from the service brake system will illuminate anytime the parking brake foot pedal is depressed.

a.
Components.  The parking brake system comprises the components listed and described below:


(1)
Parking Brake Foot Pedal and Modulator Valve.  The parking brake foot pedal and modulator valve are mounted as a single unit in the driver's compartment in front of the driver's seat at the lower right hand side.

When the parking brake foot pedal is depressed, the modulator valve opens and allows hydraulic fluid to flow into the back side of the actuator.  Figure 2, on the following page, will give you an idea about the location of the parking brake foot pedal and modulator valve, and what this component looks like.
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FIGURE 2.  PARKING BRAKE FOOT PEDAL AND MODULATOR VALVE.

(2)
Parking Brake System Hydraulic Pressure Gage.  The parking brake system hydraulic pressure gage is also mounted in the driver's comportment, just above the parking brake foot pedal and modulator valve, and to the right of the throttle quadrant.

The vista gage, as the parking brake system hydraulic pressure gage is also known, provides the driver with a means of visually checking the parking brake system operating pressure.  The gage is also color-coded to aid the driver in checking the system pressure.  When the system is operating in the normal pressure range, which is 1200 to 1600 pounds per square inch (psi), the needle on the gage should be in the green range.  You can get an idea of where the gage is located and what it looks like from figure 3, on the following page.
6
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FIGURE 3.  PARKING BRAKE SYSTEM HYDRAULIC PRESSURE (VISTA) GAGE.

(3) Parking Brake Release Handle.  The parking brake release handle is mounted in the driver's compartment.  Like the pressure gage, the parking brake release handle is also located above the parking brake foot pedal and modulator valve.

The parking brake release handle is the component that locks and unlocks the parking brakes.  To lock the parking brakes on the M1, the driver must depress the parking brake foot pedal.  While holding the parking brake foot pedal in, the driver simply pushes in on the parking brake release handle.  To release the parking brakes, the driver depresses the parking brake foot pedal and pulls out the parking brake release handle.


(4) Parking/Service Brakes Warning Light.  The parking/service brakes warning light is mounted on the driver's master panel.  This panel is located to the right of the driver's seat.

The parking/service brakes warning light is a dual function light that illuminates when the service brake pedal is depressed for two minutes or longer.  The warning light also illuminates whenever the parking brakes are applied and the engine is running.  The master warning light, which is also on the driver's master panel, will also illuminate whenever the driver depresses the parking brake foot pedal.  Figure 4, on the following page, shows the driver's master panel, the master
7
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warning light, and the parking service brake's warning light.
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FIGURE 4.  PARKING/SERVICE BRAKES WARNING LIGHT.

(5) Actuator.  The actuator is located in the turret well.
The slave cylinder, as the actuator is also known, is the component that actually does the work of applying the brakes.  The rod and piston end of the actuator is connected to the equalizer bar.  When hydraulic fluid enters the back side of the slave cylinder, the rod and piston end is forced out; this moves the equalizer bar.  Two springs and two cables are connected to the slave cylinder and the equalizer bar.  When the following 
page, shows the driver's master panel, the master
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rod and piston end of the slave cylinder and the equalizer bar move, the two springs and cables are pulled.  The cables are connected to the brake packs through a mechanical linkage.  As the cables are pulled tight, the mechanical linkage forces the rotating disks into the stationary disk, thus locking the transmission output shafts.  When the hydraulic pressure in the backside of the slave cylinder is relieved, the two springs pull the rod and piston end of the slave cylinder and the equalizer bar back to the slave cylinder.  This loosens the cable, and releases the brakes.  Figure 5 shows the slave cylinder or actuator, the equalizer bar and the springs and cables.
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FIGURE 5.  EQUALIZER MECHANISM.

(6) Equalizer Mechanism.  The equalizer mechanism is located in the turret well and mounts to the slave cylinder and the ratchet or locking mechanism (discussed next).
As was learned in the section on the actuator, the equalizer bar is connected to the rod and piston end of the actuator or slave cylinder.  Two springs and two cables are also attached to the 
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rod and piston end of the slave cylinder and the equalizer bar.  When hydraulic fluid enters the back side of the slave cylinder, the rod and piston end of the slave cylinder is forced out.  This moves the equalizer bar, which in turn pulls the two springs and cables.  This movement--the equalizer bar pulling the two cables--is what forces the rotating and stationary brake disks together.  This locks up the transmission output shafts.  It is important to note that these cables must be pulled equally, otherwise the brakes would apply at different intervals and possibly flip the tank.  Figure 5, on the following page, gives you a better idea of how these components fit together.


(7) Ratchet or Locking Mechanism.  The ratchet or locking mechanism is located in the turret well.  It is also connected to the equalizer mechanism.

The ratchet mechanism is the component that locks the slide bar portion of the equalizer bar when the driver depresses the parking brake foot pedal and pushes in on the parking brake release handle.  When the driver pushes in on the parking brake release handle, a locking key engages the locking ridges on the slide bar.  This locks the parking brakes and keeps the tank from rolling.  When the driver pulls out on the parking brake release handle, the locking key disengages from the locking ridges, which releases the parking brakes and allows the tank to be moved.  Figure 5, on the previous page, shows the slide bar with the, locking ridges and the ratchet mechanism.


(8) Accumulator.  The accumulator is located in the turret well.

It is the function of the accumulator to store hydraulic fluid under pressure, for use if the engine is not running or if the system pressure outside the parking brake system is zero.  The M1 tank uses a piston-type accumulator that is charged with nitrogen on one side and pressurized with hydraulic fluid on the other.  The accumulator is pre-charged with nitrogen to 800, plus or minus 50 pounds per square inch (psi).  When the engine is not running, the accumulator takes the place of the main hydraulic system auxiliary pump.  Figure 6, on the following page, will give you an idea of what the accumulator and accumulator charging valve look like.
10
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FIGURE 6.  ACCUMULATOR.
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PRACTICAL EXERCISE 1

1.  Instructions

Read the scenario and respond to the requirements that follow the scenario.

2.  Scenario

Assume that you are an E-5 currently undergoing instruction in the Instructor Training Course (ITC) at the Aberdeen Proving Ground.  A requirement of the course is that you must give a presentation on the Principles of the Brake System and Components and Functions of the Parking Brake System on the M1 Abrams tank.  You have decided to use a quiz as a PRACTICAL EXERCISE at the conclusion of your presentation, before administering the posttest examination.

Requirement

You have constructed a short quiz to be used as the PRACTICAL EXERCISE.  This quiz is composed of the following questions:

(1) The service brakes on the M1 are mechanically actuated, but they are operated and controlled by what means?

(2) The parking/service brakes warning light will illuminate when the driver depresses the parking brake foot pedal provided the engine is running; however, the parking/service brakes warning light will also illuminate if the service brake pedal has been depressed for how long?

(3)  What component in the parking brake system actually does the work of applying the parking brakes on the M1 tank?

(4) Hydraulic fluid is forced into the backside of which component in the parking brake system when the driver depresses the parking brake foot pedal?

12
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(5)  The parking brake system provides the M1 Abrams driver with the ability to apply the transmission brake packs.  How are these brake packs actuated, operated and controlled?

(6)  There is a component in the parking brake system that stores enough hydraulic fluid, under pressure, for use if the engine is off or the main hydraulic system pressure is zero.  What is this component?

(7)  To lock the parking brakes on the M1 tank, the driver must depress the parking brake foot pedal and push in on which component?

(8)  In the event that trouble should develop in the brake- system, the driver has a warning device.  What is this warning device?

(9)  When the engine has been shut down, there is still enough pressure in the system for how many applications of the parking brake foot pedal?

Provide an answer sheet for the above questions.

13
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LESSON 1.  PRACTICAL EXERCISE - ANSWERS

(1)
Hydraulically

(2)
2 minutes

(3)
Slave cylinder

(4)
Slave cylinder

(5)
Hydraulically actuated, mechanically operated and controlled

(6)
Accumulator

(7)
Parking brake release handle

(8)
PARKING/SERVICE BRAKES WARNING LIGHT

(9)
4 or 5
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The following documents were used as resource materials in developing this subcourse:

TM 9-2350-255-10-1
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