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United States Army Combined Arms Support Command
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7 Credit Hours
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GENERAL

The purpose of this subcourse is to introduce the components of the fire extinguisher system on the M1 tank and to describe the functioning of the system.  The alternate troubleshooting procedures for the fire extinguisher system, using the breakout box and multimeter, are then explained.

The scope of this subcourse covers a detailed description of the components that comprise the M1 tank fire extinguisher system and an explanation of how these components work in the functioning of the system.  This is followed by a detailed description of the step-by-step procedures used to troubleshoot the fire extinguisher system, using the alternate troubleshooting procedures.

Seven credit hours are awarded for successful completion of this subcourse.  It consists of two lessons divided into tasks as follows:

Lesson 1:  COMPONENTS OF THE M1 TANK'S FIRE EXTINGUISHER SYSTEM

TASK 1:  Identify the components of the M1 tank's fire extinguisher system.

TASK 2:  Describe the function of the M1 tanks's fire extinguisher system.
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Lesson 2:  ALTERNATE TROUBLESHOOTING PROCEDURES FOR THE M1 TANK'S FIRE EXTINGUISHER SYSTEM

TASK 1:  Describe the alternate troubleshooting procedures for the tank's M1 fire extinguisher system.
ii
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LESSON 1

COMPONENTS OF THE M1 TANK'S FIRE

EXTINGUISHER SYSTEM

TASK 1.  
Identify the components of the M1 tank's fire extinguisher system.

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 safety of the crew always has a very high priority in the design and operation of any tank.  One of the safety systems included in the M] tank design is a sophisticated, fully automatic fire detection and suppression system designed to protect the crew in the event of a crew compartment or engine compartment fire.  Fire detection is accomplished with infrared (IR) optical sensors.  Suppression is accomplished with Halon 1301 agent dispensed by a fast-acting solenoid valve.

It is important that the fire extinguisher system be fully operational at all times to ensure crew safety.  Good maintenance practices will normally keep the system operating properly.  Sometimes, however, a failure occurs in the system that does not have an obvious cause.  When this happens, troubleshooting procedures must be performed.  Normally, primary troubleshooting procedures are performed using the simplified test equipment (STE) designed to detect and isolate faults in 
1
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the various M1 systems.  Since the STE, however, is not always available in all maintenance shops, it is also necessary to be familiar with the alternate troubleshooting methods which use the multimeter and breakout box in place of the STE to perform the tests that will isolate the faulty component.

Before performing troubleshooting procedures of any kind, it is necessary to be familiar with the components of the system that is having problems, and to understand how those components function to accomplish their purpose.  This lesson describes the components of the M1 fire extinguishing system and explains their operation.  The first task describes the components.  A detailed discussion of how these components operate can be found in task two of this lesson.  The second lesson of this subcourse will then explain the alternate troubleshooting procedures for the M1 fire extinguisher system.

2.  
Components of the Fire Extinguisher System

The automatic fire detection and suppression system consists of seven infrared (IR) optical sensors to detect fires and three fire extinguisher bottles containing the fire suppression agent Halon 1301 which is dispersed by fast-acting solenoid valves.  Controls and indicators on the driver's alert panel and the driver's instrument panel keep the crew informed about the status of the fire extinguisher system and allow for manual inputs to the system.  Manual backup controls are provided both inside and outside the tank for extra crew protection.

a.  
Sensors.  Seven sensors are located at strategic points throughout the tank.  These are dual spectrum infrared (IR) detectors.  They work by sensing the presence of heat radiation and the light or flicker of a flame.  When the sensors detect a fire in the crew or engine compartment, they trip the automatic fire extinguishing suppression system.  The crew and engine compartment sensors are identical.

(1) 
Crew Compartment.  Four of the sensors monitor the crew area, three in the turret (the CFIRE, RFIRE and LFIRE sensors) and one in the driver's compartment (the DFIRE sensor), shown in figure 1 on the next page.

2
M1 FIRE EXTINGUISHER SYSTEM - OD0474 - LESSON 1/TASK 1
[image: image1.png]READINESS/
PROFESSIONALISM

THE ARMY INSTITUTE FOR PROFESSIONAL DEVELOPMENT
ARMY CORRESPONDENCE COURSE PROGRAM





FIGURE 1.  LOCATION OF CREW COMPARTMENT

SENSORS.
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FIGURE 2.  CREW COMPARTMENT SENSOR COVERAGE.
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The sensors are located so that the IR optical field of view encompasses and monitors all crew member areas continuously, as shown in figure 2 on the previous page.

(2) 
Engine Compartment.  Crew safety is enhanced by the three sensors in the engine compartment.  Again, the sensors are located (figure 3) so that the entire engine compartment is continuously -monitored for fire.  If a fire is detected, the automatic fire suppression system is tripped.
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FIGURE 3.   LOCATION OF ENGINE COMPARTMENT

SENSORS.

b.  Fire Extinguisher Bottles.  Three fire extinguisher bottles work to extinguish fires detected within the engine compartment and crew compartment.  The fire extinguisher bottles are each equipped with a pressure warning label and a pressure gage.  The warning label (figure 4 on the following page) indicates the amount of pressure needed for operation.  The amount of pressure needed is dependent upon the ambient temperature.  The 
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pressure gage indicates the pressure of the fire extinguisher bottle.
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FIGURE 4.  FIRE EXTINGUISHER BOTTLE

PRESSURE GAGE.

(1) 
Crew Compartment.  One fire extinguisher bottle is located to protect the crew compartment.  When a fire is detected in the crew area, this bottle automatically floods the entire compartment with fire extinguishing gas.  When this happens, the crew should evacuate and, after the fire has been extinguished, air out the compartment.  After the compartment clears, the crew can re-enter the compartment.

(2) 
Engine Compartment.  The engine fire extinguisher system has two bottles which discharge one at a time.  When the fire sensors in the engine compartment detect a fire, the first shot bottle discharges automatically.  If the first shot bottle fails to discharge automatically, it can be manually discharged by pulling the ENGINE FIRE T-handle, located at the driver's station.  If the first shot bottle has been discharged, but the 
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fire has not been fully extinguished, the second bottle can be manually discharged, either by using the 2ND SHOT switch on the driver's instrument panel, or by pulling the ENGINE FIRE handle outside the tank.

c.  Controls and Indicators.  The controls and indicators for the automatic fire extinguisher system are located primarily on the driver's instrument panel and the driver's alert panel.  Backup controls are provided both inside and outside the tank for manual release of the fire suppression agent.

(1) 
Driver's Instrument Panel.  The driver's instrument panel (figure 5) contains a number of controls and indicators that apply to the fire extinguisher system.
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FIGURE 5.  THE DRIVER'S INSTRUMENT PANEL.

o 
The FIRE light on the panel (figure 5) flashes red to warn if a fire is present in the engine compartment.
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o 
The 1ST SHOT DISCHARGED light (figure 5 on the previous page) lights yellow when the first shot engine fire extinguisher bottle circuit is energized.

o 
Activating the 2ND SHOT switch (figure 5) begins the procedure for shutting down the engine, then discharges the second shot engine fire extinguisher bottle after an 18 second delay.

(2) 
Driver's Alert Panel.  Additional indicators for the fire extinguisher system are located on the driver's alert panel (figure 6).
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FIGURE 6.  THE DRIVER'S ALERT PANEL.

o 
The MASTER WARNING indicator lights red to warn the driver to look at the instrument panel for a warning of a critical condition in the engine or transmission, such as an engine fire.

o 
The MASTER CAUTION indicator lights yellow to alert the driver to look for a vehicle fault indication on his instrument panel.  This indicator comes on when the 1st shot bottle has automatically been discharged in response to detection of a fire in the engine compartment.

(3) 
Manual Backup Controls.  In addition to the controls and indicators on the driver's instrument panel and the driver's alert panel, manual controls are provided for extra protection and as a backup to the automatic system.  These controls are located at the driver's station and outside, on the left side of the tank.

o 
The CREW FIRE T-handle (figure 7 on the following page), located at the driver's station, 
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manually discharges the crew compartment fire extinguisher bottle.
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FIGURE 7.   MANUAL BACKUP CONTROLS AT

THE DRIVER'S STATION.

o 
The ENGINE FIRE T-handle (figure 7) is also located at the driver's station.  It manually discharges the engine compartment first shot fire extinguisher bottle.

o 
An ENGINE FIRE handle (figure 8 on the following page) is located outside the tank, on the left side.  If an engine fire is present, and the 1st shot bottle has been discharged but the fire has not been fully extinguished, the second shot bottle can be manually discharged from outside the tank by pulling the ENGINE FIRE handle on the left side of tank.

The ENGINE FIRE handle is used when the crew is outside the tank, or when the 2ND SHOT switch fails to discharge the 2nd shot bottle.  Use of the ENGINE FIRE handle outside the tank 
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does not automatically shut off the engine, since this handle is linked directly to the 2nd shot bottle.
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FIGURE 8.   THE ENGINE FIRE HANDLE

OUTSIDE THE TANK.

d.  Control Amplifier.  The control amplifier receives a signal from the sensors when a fire condition is present; it then sends an electrical signal to the discharge valve on the appropriate fire extinguisher bottle.

e.  Portable Fire Extinguishers.  The M1 tank is equipped with two portable fire extinguishers.  One portable extinguisher is located to the left of the commander's seat.  The other portable extinguisher is stored in the right turret stowage box (figure 9 on the following page).  If a fire still burns after the compartment fire extinguisher is discharged, the crew can use the portable fire extinguishers to put out the fire.
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FIGURE 9.   LOCATION OF PORTABLE FIRE

EXTINGUISHERS.

3.  
Conclusion

When the components of the fire extinguisher system are familiar, it will be easier to understand how they operate to detect and extinguish fires in the crew and engine compartments of the M1 tank.  Task two of this lesson will discuss the function of these components.
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LESSON 1
COMPONENTS OF THE M1 TANK'S FIRE

EXTINGUISHER SYSTEM

TASK 2.  
Describe the function of the M1 tank's fire extinguisher system.

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
It is always important to be able to identify and locate the components of a system before beginning troubleshooting procedures.  However, it is also important to understand how the components function to accomplish their purpose.  In the case of the fire extinguisher system, the purpose is clear: to put out any fire that could be a threat to the crew or damage the equipment.

This task describes the operation of the fire extinguisher system components in preparation for the alternate troubleshooting procedures that are described in lesson two.

2.  
Principles of Operation

 The automatic fire extinguisher system consists of seven fire sensors, a control amplifier, three fire extinguisher bottles, manual control handles, and warning lights.  Of the seven sensors, three are 
11
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mounted in the turret, one in the driver's compartment, and three in the engine compartment.  A fire in either the crew compartment or engine compartment will trip one or more sensors, sending signals to the control amplifier.  The control amplifier sends an electrical signal to the discharge valve on the fire extinguisher bottles.

a.  Crew Compartment.  The crew compartment fire detection and extinguishing system is a fully automatic one-shot system.  This system will respond to an explosive type fire within 2 milliseconds and, within 100 milliseconds, extinguish the flame before any explosion can take place.  As previously mentioned, four IR sensors are used for detection.

(1) 
A signal from any one of the four sensors is sent to the fire extinguisher amplifier (FEA) which activates the rapid-acting solenoid dispersion valve outlet nozzle on the crew bottle, located just to the right and slightly to the rear of the driver's compartment.  When the valve is activated, Halon is dispersed in two directions; into the driver's compartment and into the turret.  The distribution of Halon 1301., in the crew compartment after discharge, does not exceed the guideline of six percent mean concentration for five minutes, established by the Army Surgeon General.
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FIGURE 10.  CREW FIRE EXTINGUISHER CIRCUIT.
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(2) 
Crew Fire Protection Circuit.  In order for the automatic detection system to function for crew fire protection, the vehicle master power must be turned on (figure 10 on the previous page).  Turning ON the MASTER POWER switch energizes K2 in the hull networks box (HNB) and applies 24 vdc to the FEA, placing the fire extinguisher system in the ON condition.  If any one of the four sensors detect a fire, a signal is sent to the FEA.  The signal is amplified in the FEA and sent to the crew bottle via the HNB.  The circuit within the HNB is nothing more than straight through wiring, permitting the signal to be monitored at the HNB test connector TJ2 during troubleshooting of the system.

b.  Engine Compartment.  The engine compartment has a two shot extinguisher system.  The first shot system is automatic and uses the three IR sensors.  The second shot serves as a back-up system to suppress an engine fire if the first shot does not suppress the fire, or if the fire rekindles.

Halon is discharged from one of the engine compartment bottles into the engine compartment through a manifold and perforated tube arrangement to ensure even agent dispersement.  The two bottles are located in the hull center compartment, one on the left side, the other on the right.

The driver can manually activate the first bottle by a T-type pull handle located on the lower left side of the driver's compartment.  The handle is connected directly by a steel cable to a release lever on the extinguisher bottle solenoid valve.

The 2nd shot bottle can be activated electrically or manually.  Manual discharge is provided externally through a handle located under the hood on the forward portion of the sponson.

(1) 
Engine First Shot System Circuit.  As discussed previously, the engine first shot system is automatic, and uses the three IR sensors in the engine compartment.

The first shot system is very similar to the crew fire protection system.  It uses the FEA.  The vehicle MASTER POWER switch must be turned ON to energize the K2 relay which provides power to 
13
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the FEA, placing the fire extinguisher system in the ON condition (figure 11).
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FIGURE 11.  ENGINE FIRST SHOT CIRCUIT.

If any sensor in the engine compartment detects a fire, a signal is sent to the FEA.  The signal is amplified in the FEA and sent to the engine first shot bottle via the HNB.  This time, however, relay A1K3 in the HNB is energized at the same time as the bottle is activated.  The contacts of relay A1K3 close, illuminating the FIRST SHOT DISCHARGED light on the driver's instrument panel and turning on the MASTER CAUTION light on the driver's alert panel.  The FIRST SHOT DISCHARGED light can be turned off by pressing the reset button on the first shot reset box.  The box is located on the hull wall, next to the first shot bottle.

(2) 
Engine Fire Recurrence Warning Circuit (figure 12 on the following page).  If the engine fire rekindles, or is still present after the first shot bottle has fired, one of the engine compartment sensors will send a signal to the FEA.  A pulsating dc voltage signal is then sent from the FEA to the driver's instrument panel.  The signal energizes DIP relays A1K11 and A1K3 which lock-up through contacts A1K13 from bus 2W3-1-4.  Contacts 
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A1K11 are in series with the FIRE light (located on the driver's instrument panel), allowing the pulsating dc signals to be applied across the light.  As a result, the FIRE light flashes on and off.  The A1K13 relay contacts are in series with the MASTER WARNING light, illuminating the MASTER WARNING light.
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FIGURE 12.  ENGINE FIRE RECURRENCE

WARNING CIRCUIT.

(3) 
Engine Second Shot Circuit (figure 13 on the following page).  When the FIRE light begins flashing on the driver's instrument panel, the driver is informed that the fire still exists in the engine compartment and that the first shot bottle has not put out the fire.  The driver then activates the second shot bottle electrically by activating the SECOND SHOT switch on the DIP.  Closing the SECOND SHOT switch starts an 18 second time delay and immediately starts the engine shutdown cycle.  When the 18 second timer times-out, a ground path is provided for HNB K12 relay.  The K12 relay energizes and closes the contacts of K12.  When the K12 contacts close, 24 vdc are applied from bus 2W3-1 to the engine second shot bottle and a .5 second time delay is started.  The second shot bottle activates after the .5 second delay.

Relay A2K6 energizes, opening the contacts of HNB A2K6, which are in series with the 18 second time delay.  This resets the 18 second time delay
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circuit, deenergizing relay HNB K12 and removing 24 vdc from the engine second shot bottle solenoid.  In essence, the .5 second time delay is a reset circuit for the 18 second time delay relay.  It should also be mentioned that when relay A2K6 energizes, it locks up through its own contacts and the SECOND SHOT switch.  Opening the SECOND SHOT switch allows the .5 second time delay to drop out and reset.  The engine is shut down to ensure that the Halon extinguishing agent is not removed through the rear of the engine compartment by the engine cooling fans.  The FIRE lamp will stop flashing when the second shot bottle is activated.  However, the MASTER WARNING lamp must be reset by shutting off the vehicle master power.

[image: image13.png]FEA
SIGNAL

. biP
A1K13

[ —F—

o
AtCRI

TO MASTER
WARNING
LIGHTY ON
DAP





FIGURE 13.  ENGINE SECOND SHOT CIRCUIT.

3.  
Operating the Fire Extinguisher System

In case of fire in either the crew or engine compartment, it becomes the primary responsibility of the driver to extinguish the fire.  The steps which follow (paragraphs 3a through 3e) are specifically those that the driver is responsible for performing.

a.  Operate Engine Compartment Fire Extinguisher, Automatic Mode.
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NOTE
Vehicle MASTER POWER switch must be set to ON for the fire extinguisher system to operate automatically.  The 1st shot fire extinguisher bottle discharges automatically when an engine fire is detected.

Step 1.  When the MASTER CAUTION and 1ST SHOT DISCHARGE lamps light, alert the crew to danger.

Step 2.  If the engine FIRE light (figure 14) and MASTER WARNING light are flashing, tell the tank commander that the fire is still burning.

Step 3.  Turn the tank to face into the wind, if possible.
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FIGURE 14.   ENGINE COMPARTMENT - AUTOMATIC

MODE.
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Step 4.  Have the turret and gun moved so that you (driver) can exit.

Step 5.  Twist the throttle handgrips (figure 14 on the previous page) forward to idle position, and press the service brake pedal (figure 14) to stop the tank.  Depress the parking brake pedal (figure 14).

Step 6.  Set the transmission control to N (neutral)(figure 14).

NOTE
When the 2ND SHOT switch (figure 14) is moved to the rear,' the engine will shut off.

The second shot bottle will discharge approximately 18 seconds after the switch is moved to the rear.

Step 7.  On the tank commander's order, open the cover (figure 14) over the 2ND SHOT switch and move the switch to the rear.

NOTE
If 2nd shot does not put out the fire, perform steps 8, 9, and 10 below.

Step 8.  Pull out and set vehicle MASTER POWER switch to OFF, then let go.

Step 9.  Exit the tank, on order from the tank commander.

Step 10.  If 2nd shot does not operate, pull ENGINE-FIRE handle on the outside of the tank.

b.  Operate Engine Compartment Fire Extinguisher, Manual Mode.

NOTE

Use manual mode when the MASTER WARNING light and ENGINE FIRE light are flashing and 1ST SHOT DISCHARGE light does not come on.
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Step 1.  Alert the crew.

Step 2.  Pull the engine FIRE handle (figure 7 on page 8).
Step 3.  Turn the tank to face into the wind, if possible.

Step 4.  Have the turret and gun moved so that you (driver) can exit.
Step 5.  Twist throttle handgrips (figure 15) forward to idle position, and press the service brake pedal (figure 15) to stop the tank.  Press the parking brake pedal (figure 15).
Step 6.  Set the transmission control to N (neutral)(figure 15).
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FIGURE 15.  ENGINE COMPARTMENT - MANUAL MODE.
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NOTE

If the fire still burns, perform steps 7, 8, and 10.

Step 7.  Make sure the vehicle MASTER POWER switch has been set to ON.

Step 8.  Open the 2ND SHOT switch cover (figure 15 on the previous page) and move the switch to the rear.

Step 9.  Pull out and set the vehicle MASTER POWER switch to OFF, then let go.

Step 10.  Exit tank on order from the tank commander.

NOTE

If 2nd shot does not operate or the crew is outside the tank, do step 11.

ENGINE-FIRE handle (figure 16) does not automatically shut down the engine.
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FIGURE 16.  ENGINE-FIRE HANDLE.
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Step 11.  If 2nd shot does not operate electrically or if the crew is outside, pull the ENGINE-FIRE handle to set off 2ND SHOT bottle.

NOTE

If 2nd shot still does not operate, use the portable fire extinguishers.

c.  Operate Crew Compartment Fire Extinguisher, Automatic Mode.

WARNING

The tank must be evacuated and aired out within 5 minutes after fire extinguisher gas is released in the crew compartment.  Extinguisher gas will irritate eyes and throat.  Large amounts of gas over long periods of time are hazardous for crew members.
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FIGURE 17.  CREW COMPARTMENT - AUTOMATIC MODE.
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NOTE

Crew members are warned that the crew compartment fire extinguisher has fired automatically by a loud noise and a cloud of gas in the crew compartment.

Step 1.  When the crew compartment fire extinguisher fires, twist the throttle handgrips (figure 17 on the previous page) forward to the idle position.

Step 2.  Have the turret and gun moved so that you (driver) can exit.

Step 3.  Press the service brake pedal (figure 17) to stop the tank.

Step 4.  Press the parking brake pedal (figure 17).

Step 5.  Set the transmission control to N (neutral)(figure 17).

Step 6.  Pull out and set the engine SHUTOFF switch (figure 18 on the following page) to SHUTOFF, then let go.

Step 7.  Pull out and set the vehicle MASTER POWER switch (figure 18) to OFF, then let go.

Step 8.  Exit tank, on order from the tank commander.

NOTE

If the fire is still burning after the crew exits the tank, disconnect the negative emergency disconnect link at the batteries.  Use the portable fire extinguisher to put the fire out.

Step 9.  When the fire is out, open all hatches and let the tank air out for 5 minutes to remove all extinguisher gas.  Operator/crew personnel will notify unit maintenance as soon as possible.
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FIGURE 18.  CREW COMPARTMENT - AUTOMATIC MODE.

d.  Operate Crew Compartment Fire Extinguisher, Manual Mode.

WARNING

The tank must be evacuated and aired out within 5 minutes after fire extinguisher gas is released in the crew compartment.  Extinguisher gas will irritate eyes and throat.  Large amounts of gas over long periods of time are hazardous to the crew.

NOTE

The crew compartment fire extinguisher should fire automatically.  If a crew compartment fire is seen and the fire extinguisher does not work automatically, set the extinguisher off manually.
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FIGURE 19.  CREW COMPARTMENT - MANUAL MODE.

Step 1.  Pull CREW FIRE handle (figure 19).

Step 2.  Notify tank commander that there is a fire and have the turret and gun moved so you (driver) can exit.

Step 3.  Twist the throttle handgrips forward to the idle position (figure 19).

Step 4.  Press the service brake pedal to stop the tank (figure 19).

Step 5.  Press the parking brake pedal (figure 19).
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Step 6.  Set the transmission control to N (neutral)(figure 19 on the previous page).

Step 7.  Pull out and set the engine SHUTOFF switch to SHUTOFF, then let go (figure 19).

Step 8.  Pull out and set the vehicle MASTER POWER switch to OFF, then let go (figure 19).

Step 9.  Exit the tank, on order from the commander.

NOTE

If the fire is still burning after the crew exits the tank, use the portable fire extinguishers to put the fire out.

Step 10.  After the fire is out, open all the hatches and let the tank air out for 5 minutes to remove all the extinguisher gas.  Operator/crew personnel will notify unit maintenance as soon as possible.

e.  Operating the Portable Fire Extinguisher.

WARNING

Metal objects may be hot.  Use care not to burn hands.

NOTE

Use portable fire extinguishers (figure 20 on the following page) to fight fire if engine or crew compartment extinguishers did not put the fire out completely.

Step 1.  Get the portable extinguishers from the rack (figure 20) next to the commander's seat, or from the right turret stowage box.

Step 2.  Break wire and pull out pin (figure 21 on the following page).
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FIGURE 20.   PORTABLE FIRE EXTINGUISHER -

LOCATION.
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FIGURE 21.  PORTABLE FIRE EXTINGUISHER

COMPONENTS.
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Step 3.  Pull horn (figure 21 on the previous page) to level position.

Step 4.  Take the fire extinguisher as close to the fire as possible and point the horn (figure 21) directly at the base of the flames.

WARNING

Fire extinguisher agent will irritate eyes and throat.  Avoid contact with the fire extinguisher agent.

If the fire is outside the tank, approach fire with the wind at your back to avoid burns.

Step 5.  Press down and hold trigger (figure 21) to shoot fire extinguisher at the fire.

NOTE

If the fire is inside the tank, open all hatches and let the tank air out far 5 minutes to remove all extinguisher fumes.

Step 6.  Put pin (figure 21) back into trigger.

Step 7.  Turn horn down.

Step 8.  Tag fire extinguisher with the word EMPTY.

Step 9.  Replace empty fire extinguisher.
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PRACTICAL EXERCISE 1

1.  Instructions

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

2.  Scenario

Your recent overseas assignment has you working in a unit providing maintenance support of the Army's high tech battlefield tank, the M1 Abrams.  Latest word down on the grapevine is that the Commanding General (CG) is a stickler for fire safety.  As such, your maintenance NCOIC is especially attuned to the proper function of every one of the M1's internal fire extinguishers.  With the cost of the M1 approaching millions a copy, he is not about to let the CG surprise him by finding a malfunctioning extinguisher component during one of his unannounced unit inspections.  Though you know you are thought of as being wet behind the ears, you want to show your own initiative and mastery of M1 technology by developing a test for the M1's fire extinguisher system.  You feel the test would be a good exercise to see who might need some extra help in this' area, and as such you plan to run it by your NCOIC for his approval and expected use in normal unit training.

3.  First Requirement

You have broken the test down into three separate sections.  Section one tests the components of the M1's fire extinguisher system; section two tests the function of these components, and section three tests the proper procedure for troubleshooting a malfunction using the primary troubleshooting procedures.  Below are the questions you developed regarding the M1's fire extinguisher components.  Prepare an answer sheet for the first two sections of your test.

a.  One of the M1's safety systems designed to protect the crew in the event of a fire is a fully automatic fire detection and suppression system.  What is the name of the component used to detect fire? 
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b.  What is the agent dispensed by the fast acting solenoid valve after a fire has been detected? 
c.  There are four "fire detectors" in the crew compartment.  How are these detectors labeled? 

d.  How many fire extinguisher bottles work to extinguish fires detected within the crew and engine compartments? 

e.  If the 1ST SHOT bottle did not automatically discharge, it can be manually discharged.  Name the component used to manually discharge the 1ST SHOT bottle.

f.  Regarding the automatic fire extinguisher system, where are the controls and indicators located? 

g.  If the driver has to activate the 2ND SHOT switch, it begins a procedure for shutting down the engine and then discharging a second fire extinguisher bottle after a specific time delay.  How long is this delay, in seconds? 

h.  Name the component that receives a signal from the fire sensors when a fire condition is present and sends an electrical signal to the discharge valve on the appropriate fire extinguisher bottle.

4.  Second Requirement

Prepare an answer sheet for section 2 of your test.

a.  The crew compartment fire detection and extinguishing system is a fully automatic one-shot system.  What is the length of time it takes this system to respond to an explosive type fire? 
b.  The circuitry of the engine first shot system is very similar to that of the crew fire protection system, in that the vehicle MASTER POWER switch must be turned ON.  When this switch is turned on, it energizes a relay that provides power to the FEA.  Name the relay.

c.  If the engine fire rekindles, or is still present after the first shot bottle has fired, a circuit activates a light on the driver's instrument panel.  Give the full name of this specific fire extinguisher system circuit.
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d.  In case of fire, it becomes the primary responsibility of the driver to extinguish the fire.  Name the six steps the driver should try to accomplish prior to activating the 2ND SHOT system.

e.  If there has been a malfunction with the fire extinguishing system, and the system activated when no fire was detected, the crew may have been exposed to extinguisher gas.  A warning states that exposure to large amounts of extinguisher gas over long periods of time can be hazardous to the crew.

What is the amount of time in which the tank should be aired out, prior to any crew member re-entering the tank? 
f.  Where are the portable fire extinguishers located?
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LESSON 1.  PRACTICAL EXERCISE - ANSWERS

1.  
First Requirement

a.  
Infrared (IR) optical sensors.
b.
Halon 1301.

c.
1)  CFIRE.


2)  RFIRE.


3)  LFIRE.


4)  DFIRE.

d.
Three.

e.
The ENGINE FIRE T-handle.

f.
The driver's  instrument panel and driver's alert panel.

g.  
18 seconds.

h.
Control amplifier.

2.
Second Requirement

a.
2 milliseconds.

b.
K2.

c.
Engine fire recurrence warning circuit.

d.
1)  ALERT CREW TO DANGER.


2)  If engine FIRE light and MASTER WARNING lights are flashing, inform commander that fire is still present.


3)  If possible, turn tank into the wind.


4)  Have turret and gun moved so that you (driver) can exit.

5)  Twist throttle handgrips forward to idle position.  Press service brake and depress the parking brake.

31

M1 FIRE EXTINGUISHER SYSTEM - OD0474 - LESSON 1/PE 1

6)  Set the transmission to N (neutral) position.
e.  
5 minutes.

f.  
1)  Next to the commander's seat.


2)  The right turret stowage box.
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LESSON 2

ALTERNATE TROUBLESHOOTING PROCEDURES FOR

THE M1 TANK'S FIRE EXTINGUISHER SYSTEM

TASK 1.  
Describe the alternate troubleshooting procedures for the M1 tank's fire extinguisher system.

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

STANDARDS
Within four hours

REFERENCES
No supplementary references are needed for this task.

1.  Introduction
When equipment malfunctions, the cause of the problem is not always obvious.  Knowing how to isolate the faulty component is an essential part of materiel maintenance.  The step-by-step process of finding the component(s) causing a problem is called troubleshooting.  In the general sense, troubleshooting is a logical thought process.  When applied methodically, this thought process leads to the identification of defective parts, so that a malfunction can be repaired.

When troubleshooting is needed on the M1 tank, the procedures are normally performed using the simplified test equipment (STE).  Sometimes, however, the STE is not available.  It is, therefore, also necessary to be familiar with the procedures to be used when the STE is not available.  These procedures are known as the alternate troubleshooting procedures.  This lesson 
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deals with the alternate troubleshooting methods used for isolating a faulty component in the fire extinguisher system on the M1 tank.  Therefore, this lesson will use a typical malfunction symptom as an example troubleshooting task.  It is important to remember that the symptom is being used is a sample only.  Although step-by-step troubleshooting procedures will vary from malfunction to malfunction, the methods used in this sample task can serve as a general guideline for use in the performance of other troubleshooting tasks.

2.  Alternate Troubleshooting Method for the M1 Fire Extinguisher System

Troubleshooting is a three step process.  The first step involves correctly identifying the symptom.

The second step is to find the right procedure for troubleshooting that symptom in the appropriate technical manual (TM).  The third step is the use of the step-by-step troubleshooting flow charts in the TM to isolate the malfunctioning component.  Also involved in step three is the replacement or repair of the faulty component, and verification procedures to ensure that the problem has been solved.

a.  Identifying the Symptom.  The first source of information about the malfunction symptom comes from the DA Form 2404 that was filled out by the crew.  The information on the DA Form 2404 might be entirely adequate to correctly identify the symptom.  However, if the description on the DA Form 2404 is vague, a number of system symptoms might fit.  Therefore, when not enough information is given on the DA Form 2404 to accurately identify the symptom, it may be necessary to talk to the crew members to get as much information about the symptom as possible.  For some symptom descriptions, it may also be necessary to operate the tank to help identify the specific symptom.

b.  Locating the Troubleshooting Procedure.  Once the symptom has been identified, it is necessary to locate the step-by-step procedures in the appropriate TM, so that the component causing the problem can be found and repaired or replaced.  The first step in this process is to locate in the TM the system or subsystem under which the symptom is listed.
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(1) 
Troubleshooting Index.  The troubleshooting index, located in chapter three of TM 9-2350-255-20-1-2-1, is the master reference table for locating the troubleshooting information for a particular system on the M1 tank.  It lists each group or system and provides a reference, by figure number, to the troubleshooting information for that system.

(2) 
Troubleshooting Roadmaps.  Troubleshooting roadmaps, sometimes called troubleshooting charts, are provided in chapter five of TM 9-2350-255-20-1-2-1 for each functional system.  These charts give an overall view of the assemblies or parts included in each system.  The roadmaps are organized by system, and list the components that are replaced in the troubleshooting procedures.  These charts can be useful when the mechanic has an idea what component has failed but is having difficulty in identifying the system or subsystem under which the symptom is listed.  By finding the suspect component in the charts, the system containing the component can often be identified.

(3) 
Fault Symptom Indexes.  Separate fault symptom indexes are provided in chapter six of TM 9-2350-255-20-1-2-1 for each functional group or system.  A listing of the indexes by system can be found as the first table in this chapter of TM 9-2350-255-20-1-2-1.  The table provides the table numbers and page numbers where the individual system fault system indexes can be found.

Each system table lists the fault symptoms for that system or subsystem and refers to the TM and paragraph where the primary troubleshooting procedures for that system can be found.  Sometimes the symptom description on the DA Form 2404 may not be exactly as described in the indexes.  If the description closely resembles one that is listed in the indexes, use the troubleshooting procedures referenced for that symptom.  However, if the symptom simply cannot be found in the indexes, the supervisor should be informed so that support maintenance can be notified in order to properly correct the problem.

The fault symptom index for fire extinguisher malfunctions lists 20 different fault symptoms by symptom number and description.  It also provides a reference for each symptom, locating the 
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primary troubleshooting procedure for that symptom by TM number and paragraph number.  A "resources required" column indicates whether the STE will be needed for the primary procedure and tells how many people will be needed to complete the procedure.  A glance at this table in the TM shows that all of the primary troubleshooting procedures for the M1 fire extinguisher system are located in TM 9-2350-255-20-1-2-2, paragraph 15-2.

The individual fire extinguisher system fault symptom index that appears at the beginning of paragraph 15-2 of TM 9-2350-255-20-1-2-2 indicates the figure numbers in the related TM in which the alternate troubleshooting procedures for each symptom can be found.  In the case of the M1 fire extinguisher system, all alternate troubleshooting procedures can be found in TM 9-2350-255-20-1-2-3, paragraph 21-5.

NOTE

All future references to "the TM" mentioned in this subcourse refer to TM 9-2350-255-20-1-2-3, unless otherwise noted.

When actually performing the troubleshooting procedures, it will be necessary to get the TM listed in the table and find the paragraph number where the troubleshooting procedures are detailed.  For the purposes of this subcourse, however, the TM(s) will not be needed, since all the TM information required for the sample troubleshooting task will be provided in the subcourse.

(4) 
Primary Procedures.  The primary troubleshooting procedures for the fire extinguisher system appear in TM 9-2350-255-20-1-2-2 in the form of fault isolation flowcharts.  Each flowchart begins with a fault symptom that can be seen, felt, or heard during operation of the tank without using test equipment.  Step-by-step instructions for finding and correcting the fault are given for each symptom.  When needed, illustrations are included for the symptom, showing the locations of all the test points and how each troubleshooting step should be done.
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If the tank still has problems after a troubleshooting procedure has been performed, the tank may have had more than one fault.  When this is the case, it will be necessary to continue troubleshooting.

For the purposes of this subcourse, only those pretest portions of the primary procedures that are required to perform the alternate troubleshooting procedures will be included.

(5) 
Alternate Troubleshooting Procedures.  Alternate troubleshooting procedures for the fire extinguisher system are located in TM 9-2350-255-20-1-2-3.  At the unit maintenance level, the alternate troubleshooting procedures are provided for use when the STE is not available.

When the STE is not available, the breakout box and multimeter are used, in conjunction with the alternate procedures, to troubleshoot the faulty system.  This subcourse will assume that the STE is not available for troubleshooting a faulty fire extinguisher system, and therefore will describe these alternate troubleshooting procedures for sample fire extinguisher system malfunctions.

c.  Preliminary Procedures for Troubleshooting a Fire Extinguisher System Fault Symptom Using Alternate Methods.  When the fault symptom has been identified and the alternate troubleshooting procedures have been located in the TM, the step-by-step fault isolation procedures can begin.

For the purposes of this subcourse, the fault symptom CREW FIRE EXTINGUISHER DISCHARGED -NO FIRE PRESENT will be used as a sample malfunction.  The methods used to troubleshoot for this fault symptom are typical of the methods used for all fault symptoms within the fire extinguisher system.

(1) 
Preparing to Troubleshoot.  At the very beginning of the fault isolation flow chart in the TM, a list is provided detailing the common tools, supplies, special tools and test equipment, and the equipment condition necessary to perform the procedure.  Everything needed to accomplish the task should be gathered and the tank adequately prepared before beginning the step-by-step procedures.  In the case of the sample fault symptom, a breakout box toolkit, a multimeter, an 
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electrical jumper, a connector pin, and socket adapters will be needed.

Before any alternate troubleshooting procedures can be performed, the pretest procedures contained in the primary troubleshooting procedure must be performed.  It is important to note that when troubleshooting, each test or inspection procedure that is performed can have two or more possible results.  The result obtained from a test or inspection determines which troubleshooting path to follow to eventually arrive at the defective component.  For clarity, however, and to avoid repetition, the steps covered in this subcourse will be organized into major pathways which will be numbered.  To avoid branching off in many directions, assumptions will sometimes be made about the results of the tests or inspections described in the step-by-step procedures.

Therefore, the individual test results and the end results of the troubleshooting procedures in this subcourse may be different than those actually obtained when working on the M1 tank.  It is very important to remember, when performing the troubleshooting procedures on the tank itself, to follow the branches and pathways indicated in the TM in response to the test or inspection results actually obtained at the time of actual troubleshooting.

Since this subcourse is designed to teach the troubleshooting process, specific repair or component replacement procedures will only be mentioned by referencing the appropriate paragraph in the TM where these procedures may be found when they are needed to actually perform the procedures on the tank.

(2) 
Performing the Pretest Procedures.  For a change of pace, regarding the method used for teaching these procedures, imagine we are watching SP/4 Adams properly perform the troubleshooting pretest procedures in a unit maintenance shop.

(a) 
The first check SP/4 Adams will perform is to see if any of the following connectors are loose.  As an experienced mechanic, SP/4 Adams knows that a loose connection at any point listed below could cause the symptom, CREW FIRE EXTINGUISHER DISCHARGED - NO FIRE PRESENT.
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o 
The first harness connector he checks is 2W110-P2 and its connection to J1 to the crew DFIRE sensor (figure 22).
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FIGURE 22.  CONNECTOR J1 ON THE

CREW DFIRE SENSOR.

o 
Then he checks harness 2W105-P1 which is connected to the hull networks box J2 (figure 23 on the following page).

o 
Next, SP/4 Adams checks the connection of 2W111-P1 to J10 on the hull networks box (figure 23).

o 
Having checked the hull networks box connections, and finding all secure, he will now check harness connector 2W109-P1, which is connected to J3 on the hull/turret slipring (figure 24 on the following page).

o 
Then he checks connector 2W104-P2 that is connected to J1 on the crew fire extinguisher valve (figure 25 on page 41).

o 
Finding the 2W104-P2/J1 connection secure, he checks harness connector 1W101-P3 which is connected to J1 on the crew CFIRE sensor (figure 26 on page 41).
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FIGURE 23.  THE HULL NETWORKS BOX.
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FIGURE 24.  THE HULL/TURRET SLIPRING.
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FIGURE 25.  CREW FIRE EXTINGUISHER VALVE.
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FIGURE 26.  CREW CFIRE SENSOR.
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o 
The next harness connector checked is 1W101-P4, connected to J1 on the crew LFIRE sensor (figure 27).
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FIGURE 27.  CREW LFIRE SENSOR.

o  
Followed by checking harness connector 1W101-P5, connected to the crew RFIRE sensor (figure 28).
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FIGURE 28.  CREW RFIRE SENSOR.
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o 
The next two harness connectors that SP/4 Adams checks are 2W111-P4 and 2W110-P4.  Harness 2W111-P4 is connected to J1 on the fire extinguisher amplifier; and harness 2W110-P4 is connected to J2 on the fire extinguisher amplifier (figure 29).
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FIGURE 29.  THE FIRE EXTINGUISHER AMPLIFIER.

o 
SP/4 Adams will finish the pretest procedures by performing the next two harness checks: (1) harness connector 2W105-P4 connected to 2W104-J1; and (2) harness connector 2W110-P1 connected to 2W109-J1 (figure 30).
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FIGURE 30.  HARNESS CONNECTIONS.

(b)  Having completed his check of the required harness connections, SP/4 Adams will proceed to
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inspect any loose individual connectors.  To properly inspect a connector, SP/4 Adams follows these procedures:

o 
He checks the pins and the sockets of the connector for dirt or corrosion and cleans any corroded pins or sockets.

o 
He checks the separated connectors for dented, broken, bent, loose, or missing parts.  He also checks the connector body and the insert for dents or signs of broken points.  The insert will be checked for missing sockets and, at the connector body, he will check for missing pins.  If any connector body is found faulty, SP/4 Adams will replace the assembly or harness and recheck the faulty symptom to see if the faulty connector was causing the problem.  Having successfully accomplished the above-listed procedures, SP/4 Adams can begin the actual alternate troubleshooting procedures.

3.  Troubleshooting the Symptom

This subcourse will use the fault symptom, CREW FIRE EXTINGUISHER DISCHARGED - NO FIRE PRESENT as an example, to give a general idea of how an alternate troubleshooting procedure for the M1 fire extinguisher system is performed.  Since this subcourse deals with troubleshooting, the repair or replacement procedures to be performed once the defective component has been found will not be presented here.  Instead, reference will be made to the TM in which the repair/replacement procedure can be found, when needed.

The fault isolation flowcharts in the TM move step-by-step through the troubleshooting procedures.  Generally, an action is required and then a yes or no question is asked.  The next action depends on the yes or no response.  This approach to troubleshooting tends to divide the troubleshooting task into major pathways.  For the symptom being used as a sample in this subcourse, -the breakout box is properly connected and one initial test is performed.  The result of this test leads to the development of six major pathways for this troubleshooting fault symptom.  A number of components could be defective, thereby causing the problem.  The fire extinguisher control amplifier 
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or the hull/turret slipring  could be faulty; or a problem could exist in wiring harnesses 2W310, 1W101, and 2W109.

a.  Initial Test.  Before starting any of the troubleshooting procedures, SP/4 Adams performs the initial tests to see what pathways he must follow.

NOTE

Prior to performing the troubleshooting procedure for:  CREW FIRE EXTINGUISHER DISCHARGED - NO FIRE PRESENT, SP/4 Adams has set up and checked the multimeter and breakout box.

(1)
SP/4 Adams begins the initial test by discontenting 2W104-P2 from the crew compartment fire extinguisher valve J1; 2W105-P8 from the 1st shot fire extinguisher valve J1; and 2W111-P5 from the 2nd shot fire extinguisher valve J1.  He then connects the breakout box to the fire extinguisher amplifier TJ1, using CABLE NO. 1 and ADAPTER NO. 5.

(2)
After turning the vehicle MASTER POWER switch ON, SP/4 Adams checks for 9.5 to 30 volts dc between 1 (-) and ,5 (+) on the breakout box.  Because this initial troubleshooting test contains a "yes or no" situation, quite a few combinations are possible in the results.  In this case, the combinations lead to six different pathways.  Some of the pathways are short and simple, others lengthy and involved.

b.  Pathway One.  Pathway 1 develops when SP/4 Adams finds the correct voltage tolerance between test points 1 and 5 on the breakout box during the initial test.

(1)
To begin pathway one, SP/4 Adams checks for 9.5 to 30 volts dc between 1 (-) and 19 (+) on the breakout box and finds that no voltage exists between test points 1 and 19.
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(2) 
SP/4 Adams then performs a voltage check for 9.5 to 30 volts dc between test point 1 and 5.  Before performing this voltage check, he turns OFF the vehicle MASTER POWER switch, disconnects 2W105-P4.  from 2W104-J1, and turns the vehicle MASTER POWER switch back ON.  After performing the check on test points 1 (-) and 5 (+), SP/4 Adams observes a correct voltage tolerance.  This leads him to another voltage check between the same test points on wiring harness 2W105.

(3) 
Similar to the previous check, SP/4 Adams turns OFF the vehicle MASTER POWER switch, and disconnects 2W105-P1 from the hull networks box J2.  He then turns the vehicle MASTER POWER switch back ON and checks for 9.5 to 30 volts dc between 1 (-) and 5 (+) on the breakout box.  He knows that if the voltage tolerance is not correct the problem will be in branched wiring harness 2W105.  However, he sees that he has the correct voltage tolerance between these test points, so he has not yet located the trouble.

(4) 
For his next check, SP/4 Adams switches the multimeter to OHMS.  With the vehicle MASTER POWER switch OFF, he disconnects 2W111-P4 from the fire extinguisher amplifier J1, and disconnects 2W111-P1 from the hull networks box J10.  He checks for less than 5 ohms between contact D and all other contacts on 2W111-P1 (figure 31).

[image: image31.png]



FIGURE 31.  2W111-P1 CONTACTS.
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(5) 
Since SP/4 Adams found all contacts registered greater than 5 ohms on contact 2W111-P1, he now checks for less than 5 ohms between contact K and all other contacts on 2W111-P4 (figure 32).  Before he can accomplish this check however, he needs to reconnect 2W111-p1 to J1 on the hull networks box.

[image: image32.png]



FIGURE 32.  2W113-P4 CONTACTS.

(6) 
In this test, the multimeter showed a reading greater than 5 ohms between contact K and all other 2W111-P1 contacts.  Therefore, SP/4 Adams will have to check for less than 5 ohms on the hull networks box J2 between contact k and all other contacts (figure 33) .

[image: image33.png]



FIGURE 33.  HULL NETWORKS BOX - HNB-J2.

(7)
Since the multimeter showed greater than 5 ohms on all HNB-J2 contacts, SP/4 Adams now knows
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that the fire extinguisher control amplifier is defective and will have to be replaced.  Before he replaces the defective component he reconnects 2W105-P4 to 2W104-J1 and reconnects 2W105-P1 to J2 on the hull networks box.  Then he uses TM 9-2350-255-20-1-3-5 to replace the fire extinguisher control amplifier.  Having replaced this component, he must verify that the problem has been solved.

c.  Verifying that the Fault has been Corrected.  Once SP/4 Adams thinks that he has located and fixed the problem in the fire extinguisher system, he must verify that the problem has been corrected.  He does this by performing the FIRE EXTINGUISHER VERIFICATION procedure, listed in TM 9-2350-255-20-1-2-3.  SP/4 Adams knows that a good mechanic pays close attention to warnings.

WARNING

Do not use this procedure if the tank is using MOGAS or JP4 as fuel.  MOGAS and JP4 can explode if exposed to an open flame.  An explosion could kill you and damage the tank.

NOTE

Checking the fire extinguisher system without the STE is not a complete system check.  A complete check using STE will be done as soon as a STE is available.

(1) 
With these warnings in mind, SP/4 Adams begins the verification procedure by making a series of disconnections:

o 
First, he disconnects 2W104-P2 from the crew fire extinguisher valve J1.

o 
Then, he disconnects 2W105-P8 from the 1st shot fire extinguisher valve J1.

o 
Finally, he disconnects 2W111-P5 from the 2nd shot fire extinguisher valve J1.

(2) 
With these properly completed, SP/4 Adams is ready to begin the actual check of the crew fire extinguisher system.
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WARNING

Do not perform the sensor check unless someone is standing by with a portable fire extinguisher.  Fuel could catch fire, harming personnel and the tank.

CAUTION

The flame used in this procedure must be a small flame, such as a match or cigarette lighter.  Do not use a torch.  Too much heat could damage the fire sensor.

(3) 
Testing the sensor requires holding a small flame close to the front of u sensor lens, then moving the flame slowly between the lenses.  This procedure might have to be repeated to get a reading.  To begin this procedure, SP/4 Adams turns the vehicle MASTER POWER switch ON.

(4) 
While moving the flame slowly in front of the crew fire sensor, he checks the multimeter for a fluctuating reading of 10 to 20 volts dc between contacts A (-) and B (+) on 2W104-P2.  If he finds this voltage tolerance, SP/4 Adams knows that the crew fire sensor he is testing is working properly.  Therefore, he repents this test for each of the remaining crew fire sensors.

(5) 
When he has verified that all of the crew fire sensors are operating properly, he turns the vehicle MASTER POWER switch OFF and makes the following connections:

o 
First, he connects 2W104-P2 to the crew fire extinguisher valve J1.

o 
Next, he connects 2W105-P8 to the 1st shot fire extinguisher valve J1.

o 
Finally, he connects 2W111-P5 to the 2nd shot fire extinguisher valve J1.

(6) 
With the verification process complete, SP/4 Adams checks the fire extinguisher bottle pressure gages and replaces any discharged bottles.
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d.  Pathways Two and Three.  Now that we have watched SP/4 Adams troubleshoot the first pathway for the symptom, CREW FIRE EXTINGUISHER DISCHARGED -N O FIRE PRESENT, and ensured that the fire extinguisher system was fully operational, let's see what he would have had to do if some of his test answers had been different.  Suppose his initial test showed the proper voltage tolerance between test points 1 and 5 on the breakout box, but a check for 9.5 to 30 volts dc between points I (-) and 19 (+) on the breakout box showed that a proper voltage tolerance was present.  This test result could lead to either pathway two or pathway three.  The following tests would determine which pathway to follow:

(1) 
Preliminary Checks.  In order to determine which pathway to follow next, SP/4 Adams must perform some preliminary checks.

(a)  SP/4 Adams turns the vehicle MASTER POWER switch OFF.  Then he disconnects 2W110-P4 from the fire extinguisher amplifier J2.

(b)  Once this has been disconnected, he turns ON the vehicle MASTER POWER and checks for 9.5 to 30 volts dc between test points 1 (-) and 19 (+) on the breakout box.  He knows that if this voltage tolerance is present the fire extinguisher control amplifier is at fault and would need to be replaced.  However, assume that he did not get the proper voltage tolerance.

(c)  Therefore, SP/4 Adams continues troubleshooting by turning the vehicle MASTER POWER switch OFF.  He connects 2W110-P4 to the fire extinguisher amplifier J2 and places a jumper cable between points 1 and 19 on the breakout box.  He disconnects 2W110-P2 from the crew DFIRE sensor J1 and checks for continuity between contacts B and C on 2W110-P2.

(d)  If continuity is not present, SP/4 Adams needs to continue troubleshooting, following pathway two procedures.  If continuity is present, additional tests must be performed that will cause him to follow pathway three.

(2) 
Pathway Two.  Pathway two develops when SP/4 Adams found that continuity was not present during the final step of the preliminary checks.
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(a)  To start troubleshooting this pathway, SP4 Adams performs the following steps:

o 
He disconnects 2W110-P4 from the fire extinguisher amplifier J2.

o 
He then connects a jumper between contacts S and U on 2W110-P4 (figure 34).

o 
Next, he uses the multimeter to check for continuity between contacts B and C on 2W110-P2 (figure 34).
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FIGURE 34.   2W110-P4 CONTACTS AND

2W110-P2 CONTACTS.

(b)  SP/4 Adams finds that continuity is not present, so he knows that the problem is in wiring harness 2W110 which he will replace, following the procedures in TM 9-2350-255-20-1-3-6.

(c)  Once he has finished the replacement procedure, he must perform the verification procedure described in paragraph 3c on pages 48 and 49 of this lesson to make sure that he has corrected the problem.

(3)
Pathway Three.  SP/4 Adams followed pathway two when he checked for continuity between contacts B and C on 2W110-P2 and did not find continuity for a final test in the preliminary checks (paragraph 3d(1)(d)).  In this case we will assume that continuity is present between 2W110-P2 contacts B and C.  Therefore, he must follow pathway three.

(a)  SP/4 Adams begins by disconnecting 1W101-P3 from the CFIRE sensor J1.  He checks for continuity 
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between contacts B and C on 1W101-P3 (figure 35).  If he finds that continuity is not present, he would have to follow a pathway that is not covered in this subcourse.  Therefore, assume that he finds that continuity is present when he makes this check.
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FIGURE 35.  1W101-P3 CONTACTS.

(b)  SP/4 Adams has found that continuity is present between contacts B and C on 1W101-P3.  Therefore, he disconnects 1W104-P4 from the crew LFIRE sensor J1.  He uses his multimeter to check for continuity between contacts B and C on 1W101-P4 (figure 36).  Once again, if continuity is present, SP/4 Adams will have to follow a pathway that is not detailed in this subcourse.  Therefore, assume that he finds that continuity is not present between contacts B and C on 1W101-P4.
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FIGURE 36.  1W101-P4 CONTACTS.

(c)  Because continuity was not present, SP/4 Adams now disconnects 1W101-Pl from J8 on the
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hull/turret slipring.  Then he connects a jumper between contacts U and W on 1W101-P1.

(d)  Now SP/4 Adams checks for continuity between contacts B and C on 1W104-P2.  He finds that continuity is not present so he knows that the problem is in the wiring harness assembly 1W101.  He reconnects 2W110-P2 to the crew DFIRE sensor J1.  Then he replaces the 1W101 wiring harness, in accordance with TM 9-2350-255-20-2-3-1.

(e)  When SP/4 Adams has completed the replacement procedure, he must verify that the problem has been corrected following the verification procedures described in paragraph 3c on page 48 of this lesson.

4.  Conclusion
The example alternate troubleshooting procedures for a malfunction to the crew fire extinguisher system, described in this lesson, are typical of the types of tasks that must sometimes be performed to isolate faults in the M1 tank fire extinguisher system.  The ability to perform these sample tasks should make it much easier to work through the step-by-step procedures for other M1 malfunctions.  Remember, when performing actual troubleshooting on the M1 tank, always work with the proper TM and follow the instructions that apply to the test result actually obtained while troubleshooting.
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PRACTICAL EXERCISE 2

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

2.  Scenario

Your NCOIC is impressed with the first two sections of the tests you developed, and plans to use them for unit training this coming weekend.  However, instead of having a test that covers the primary troubleshooting procedures for the fire extinguisher system, he requests that you develop a test covering the alternate troubleshooting procedures.  You return to the barracks to fulfill your Sergeant's request.

3.  Requirement

You completed this last test section and received the approval of your NCOIC to develop the answer sheet for the test.  Below are the questions you designed for the third section of your test; at this time work up an answer sheet.

a.  Troubleshooting is a three step process.  Name these three steps.

b.  Describe the difference between "troubleshooting index" and "troubleshooting charts." 

c.  Name the TM where all alternate troubleshooting procedures for the M1 tank's fire extinguisher system can be found.

d.  What is the principal reason for using the alternate troubleshooting procedures.

e.  In the very beginning of the fault isolation flow chart, a list is provided detailing the common tools, special tools and test equipment necessary to perform the procedure.  To perform the alternate troubleshooting procedure for the crew fire extinguisher system, an electrical jumper, a 
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connector pin, and socket adapters are three of the five items listed.  What are the remaining two items? 

f.  To begin the pretest procedures for the malfunction symptom, CREW FIRE EXTINGUISHER DISCHARGED -NO FIRE PRESENT, a mechanic would check which component first? 

g.  To conclude this alternate troubleshooting procedure, a mechanic checks for less than 5 ohms on the hull networks box J2 between contact k and all other contacts.  if the multimeter does not show less then 5 ohms on all HNB-J2 contacts, what component is defective and would have to be replaced? 

h.  After a faulty component has been detected and replaced, the faulty system must be retested to verify that the fault has been corrected.  Name the TM that lists the procedures for, FIRE EXTINGUISHER VERIFICATION.

i.  A WARNING instructs the mechanic not to use the FIRE EXTINGUISHER VERIFICATION if the M1 is using either one of two types of highly volatile fuel.  Name the two fuels.

55

M1 FIRE EXTINGUISHER SYSTEM - OD0474 - LESSON 2/PE 2
LESSON 2.  PRACTICAL EXERCISE - ANSWERS

1.  
Requirement

a.  
1)  Correctly identify the symptom.


2)  Find the right procedure for troubleshooting that symptom in the appropriate technical manual.


3)  Follow the step-by-step troubleshooting flow chart in the TM to isolate the malfunctioning component.

b.  
1)  A "troubleshooting index" is the master reference table for locating the troubleshooting information for a particular system.


2)  A "troubleshooting chart" gives an overall view of the assemblies or parts included in each system.

c.  
TM 9-2350-255-20-1-2-3.

d.  
When STE is not available for troubleshooting.

e.  
1)  Multimeter


2)  Breakout box

f.  
The mechanic begins by checking the connection of all harness connectors.

g.  
Fire extinguisher control amplifier.

h.  
TM 9-2350-255-20-1-2-3.

i.  
1)  MOGAS


2)  JP4
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