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GENERAL

This subcourse presents troubleshooting procedures for the auxiliary hydraulic subsystem (AHS) of the M1 main battle tank.  Primary and alternate troubleshooting procedures, known as PTPs and ATPs respectively, will be discussed.  In addition, the subsystem components and the functions of each will be discussed in this subcourse, as an aid to troubleshooting the AHS.

Five credit hours are awarded for successful completion of this subcourse.

Lesson 1:
COMPONENTS AND FUNCTIONS OF THE M1 TANK AUXILIARY HYDRAULIC SUBSYSTEM (AHS)

TASK 1:
Describe the components of the M1 tank auxiliary hydraulic subsystem (AHS) and their functions.

Lesson 2:
TROUBLESHOOTING PROCEDURES FOR THE M1 TANK AUXILIARY HYDRAULIC SUBSYSTEM (AHS)

TASK 1:
Describe troubleshooting procedures for the M1 tank auxiliary hydraulic subsystem (AHS).
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LESSON 1

COMPONENTS AND FUNCTIONS OF THE M1 TANK

AUXILIARY HYDRAULIC SUBSYSTEM (AHS)

TASK 1.
Describe the components of the M1 tank auxiliary hydraulic subsystem AHS and their functions.

CONDITIONS

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

STANDARDS

Within two hours

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

In the M1 tank, power elevation and depression of the 105mm main gun, and power traversal of the turret, depend upon the availability of hydraulic power as well as electrical power.  A system as critical as the vehicle hydraulic system needs a backup system for times when the main system is not operating.  The M1 has such a system, called the auxiliary hydraulic subsystem (AHS).  The AHS can be activated from the commander's control panel whenever the engine is not running.  Hydraulic pressure will then be available throughout the tank for raising and lowering the gun, traversing the turret, and applying the parking brakes.

To simplify troubleshooting the AHS, the M1 Abrams tank systems mechanic needs to know how the system functions, and what components are part of the system.  This task introduces the AHS, its components, and their functions.
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2.
Understanding the AHS aid its Components
a.
Understanding the AHS.  With the M1's engine not running and turret power on, the AHS is activated by turning on the AUX HYDR POWER switch on the commander's control panel.  If vehicle hydraulic pressure is below 1150-1200 pounds per square inch (psi) when the AHS is activated, the auxiliary hydraulic pump will operate, building up hydraulic pressure until the AHS is up to between 1500 and 1700 psi; this is normal hydraulic working pressure in the M1 tank.  When this pressure is reached, the auxiliary hydraulic pump shuts off.  The pump starts again when the hydraulic pressure drops to between 1150 and 1200 psi.  Placing the AUX HYDR POWER switch to OFF deactivates the AHS.

b.
AHS Components.


(1)
The AUX HYDR POWER switch is located on the commander's control panel (figure 1).  This switch starts the AHS.
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FIGURE 1.  COMMANDER'S CONTROL PANEL.


(2)
The turret networks box (figure 2 on the following page), near the loader's station, contains circuit tie points and relays which control electrical current flow through the AHS.
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FIGURE 2.  TURRET NETWORKS BOX.


(3)
The hull networks box (figure 3), located behind the driver's station, contains relays and control circuits which energize the auxiliary hydraulic pump motor.
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FIGURE 3.  HULL NETWORKS BOX.
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(4)
The auxiliary hydraulic pump motor is part of the auxiliary hydraulic powerpack (figure 4).  With the turret traversed so that the main gun is over the number 4 right roadwheel, the auxiliary hydraulic powerpack will be visible through the turret platform access door.
[image: image5.png]



FIGURE 4.  AUXILIARY HYDRAULIC POWERPACK.
3.
Tracing the AHS Control Circuit (see figure 5, pages 6 and 7)

With turret power on, turret electrical power is distributed to turret networks box (TNB)(1) bus bar W4.  Holding the AUX HYDR POWER switch (2) in the ON position completes a circuit to energize TNB relay A4K6 (3) through the normally closed (NC) contacts of relay A4K7.

One set of normally open (NO) A4K6 contacts closes to provide a holding circuit to ground for TNB relay A4K6.  This allows the relay to remain energized after the AUX HYDR POWER switch (2) is released and returns to its neutral position.  Another set of NO A4K6 contacts close to complete a circuit which energizes relay K101 (4) in the hull networks box (HNB, 5).  This relay is
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energized through the auxiliary hydraulic pressure switch (6) and switch S1 (7) in the auxiliary hydraulic powerpack (8).
NO contacts in K101 (4) to close complete the circuit to the auxiliary hydraulic pump motor (9).  The auxiliary hydraulic pressure switch (6) opens when the hydraulic pressure in the AHS reaches 1500-1700 psi.  The NO contacts of K101 reopen then, opening the circuit to the auxiliary hydraulic pump motor and stopping the pump.  Switch S1 (7) opens if the pump motor overheats.  This also deenergizes relay K101 and opens the circuit to the pump.

Holding the AUX HYDR POWER switch (2) to OFF completes a circuit to energize TNB relay A4K7 (10).  NC A4K7 contacts open, opening the holding circuit for relay A4K6 (3).  NO contacts A4K6 reopen, further opening the holding circuit for A4K6, and opening the holding circuit for relay K101 (4).  NO K101 contacts reopen, interrupting the current flow to the auxiliary hydraulic pump motor (9) and shutting it down.  When the AUX HYDR POWER switch is released, it returns to neutral.  This opens the circuit to relay A4K7, deenergizing the relay.  The AHS control circuit is now neutral, and ready for the next use.

In the event of a malfunction in the AHS, the HYDRAULIC SYSTEM MALFUNCTION light (11) illuminates on the driver's instrument panel (12).
4.
Conclusion

The AHS of the M1 tank allows the main gun to be used with power even though the tank engine is not running.  This is useful for such times as engine malfunctions, or silent duty watch cycles when the engine cannot be run.  In order for the mechanic to be able to troubleshoot this system, he must understand how the system operates.  This lesson has explained how the AHS works; the lesson which follows will describe troubleshooting procedures for the M1 tank AHS.
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FIGURE 5.  AHS WIRING DIAGRAM.
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FIGURE 5.  AHS WIRING DIAGRAM (CONTINUED).
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PRACTICAL EXERCISE 1

1.
Instructions

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

2.
Scenario

You are assigned to an armor unit as its motor sergeant.  One of your mechanics, a recent arrival in your unit, turns out to be very interested in how things work, and one of those things in which he is interested is the auxiliary hydraulic system (AHS) on the M1 tank.  It turns out that he has not been exposed to the AHS before, and he is asking you all kinds of questions about where components are located, what they do, and how the system works.

Requirement

Basically, the mechanic wants to know three things about the AHS:

a.
What are the major components of the AHS?

b.
Where are these components located on the tank?

c.
How does the AHS control circuit function?

Write down the answers which you would give this mechanic.
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LESSON 1.  PRACTICAL EXERCISE - ANSWERS

Requirement

a.
The principal components of the auxiliary hydraulic subsystem (AHS) are the AUX HYDR POWER switch, the turret networks box (TNB), the hull networks box (HNB), and the auxiliary hydraulic powerpack.

b.
The AUX HYDR POWER switch is located on the commander's control panel at the commander's station.  The turret networks box is located near the loader's station.  The hull networks distribution box is located behind the driver's station.  The auxiliary hydraulic powerpack is located in such a position that it can only be seen through the turret platform access door when the turret is traversed so that the main gun is over the number 4 right roadwheel.

c.
With turret power on, turret electrical power is distributed to TNB bus bar W4.  Turning on the AUX HYDR POWER switch energizes relay A4K6 and completes a circuit which keeps A4K6 energized after the AUX HYDR POWER switch is released and returns to its neutral position.  A set of contacts in A4K6 completes a circuit to energize HNB relay K101 through the auxiliary hydraulic pressure switch and overtemperature switch S1 in the auxiliary hydraulic powerpack.

With K101 energized, a circuit is completed through K101 contacts to start the auxiliary hydraulic pump motor.  The motor runs until the circuit is broken, either by the auxiliary hydraulic pressure switch, or by overtemperature switch S1.  The auxiliary hydraulic pressure switch opens when the system pressure is between 1500 and 1700 psi; it closes when the pressure is between 1150 and 1200 psi, allowing system operation.  Switch S1 opens and shuts down the pump motor if it overheats.

Holding the AUX HYDR POWER switch to OFF completes a circuit to energize relay A4K7.  Normally closed contacts in this relay then open.  Relay A4K6 loses its holding circuit and deenergizes, and relay K101 loses its holding voltage and deenergizes also.  This stops the auxiliary hydraulic pump.  When the AUX HYDR POWER switch is released, it returns to neutral and opens the circuit to A4K7.
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LESSON 2

TROUBLESHOOTING PROCEDURES FOR THE M1 TANK
AUXILIARY HYDRAULIC SUBSYSTEM (AHS)

TASK 1.
Describe troubleshooting procedures for the M1 tank auxiliary hydraulic subsystem (AHS).
CONDITIONS

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

STANDARDS

Within two hours

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

The previous lesson introduced the M1 tank auxiliary hydraulic subsystem (AHS).  The components and functions of the system were explained.  Understanding how the system works makes it easier to troubleshoot the system.  When the AHS malfunctions, it is the responsibility of the M1 Abrams tank systems mechanic to isolate the problem in the system and take steps to correct it. (It should be noted here that those steps may not directly involve a repair action, but may instead consist only of notifying support maintenance of a problem in the system.)

This lesson will describe troubleshooting procedures which can be used for the AHS.  These procedures are broadly divided into two classes: primary troubleshooting procedures (PTPs) and alternate troubleshooting procedures (ATPs).  The PTPs can be further divided into electrical and hydraulic fault symptoms, although the troubleshooting technical manuals (TMs) do not make
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such a formal distinction.  It will be noticed, however, that there are no ATPs for the hydraulic fault symptoms, just PTPs; ATPs are given only for the electrical fault symptoms.

NOTE
No actual troubleshooting or repair actions should be performed on the M1 tank AHS, or any other system or item of equipment, without first having the applicable technical publications on hand.

In discussing troubleshooting procedures for the AHS, this lesson will use fault symptom numbers and descriptions which appear in the troubleshooting TMs for the M1 tank.  The discussions will simulate actual troubleshooting tasks, giving directions at the various decision points identified in the flow charts, and arriving at specific malfunctions which could cause the fault symptom under discussion.  It should be remembered, though, that in an actual troubleshooting situation, the mechanic will be guided through the flow chart by the actual indications he receives from his test equipment, and the answers he gives to the questions asked in the chart.

There is not enough space to discuss in detail every possible malfunction for every listed fault symptom, nor is it possible to discuss every fault symptom, listed or not.  Therefore, this lesson will discuss selected primary and alternate troubleshooting procedures for selected fault symptoms.  Primary troubleshooting procedures will be discussed first.

2.
Primary Troubleshooting Procedures (PTPs) for the M1 Tank Auxiliary Hydraulic Subsystem (AHS)

a.
AHS-1: AUXILIARY HYDRAULIC POWERPACK DOES NOT START WHEN HYDRAULIC PRESSURE IS BELOW 1150 PSI AUX HYDR POWER LIGHT ON.  When the AHS is functioning properly, the normal cut-in pressure is between 1150 and 1200 psi.  If the AHS is switched on and the pump does not start when the system, pressure is below 1150 psi, a troubleshooting procedure must be performed.
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The troubleshooting flow chart for the AHS (figure 6 on pages 17 through 27) begins with a listing of common tools, supplies, and test equipment and special tools that will be needed to troubleshoot the AHS.  The "Equipment Condition" block tells the mechanic what condition the tank must be in before beginning to work on it, then gives the mechanic a CAUTION.  This particular CAUTION is particularly important: if the AHS is faulty, it could cause a failure in the parking brake.  This could allow the tank to roll with no means of bringing it to a stop.  This is why the flow chart instructs the mechanic to place wood blocks at both ends of the tracks to keep the tank in place while he is working on it.

After blocking the tracks, the mechanic is instructed to read two paragraphs from the TMs before beginning his troubleshooting task.  The first reference, in TM 9-2350-255-20-1-3-4, gives the mechanic some general maintenance instructions regarding the hydraulic system.  The second reference, in TM 9-2350-255-20-2-2-1 (where the flow chart is found, which is why the TM number is not given in the block), gives some general instructions regarding troubleshooting.  Thus armed with the basics, the mechanic is in a position to begin troubleshooting the AHS.

Block 1 (page 18) instructs the mechanic to set up the tank controls for standard initial test conditions.  This consists of setting switches to OFF if they have an OFF position, or to their normal operating positions if there is no OFF, turning controls all the way down (except for the PANEL LIGHTS controls, which are turned all the way up), and turning on all the circuit breakers in both the hull and turret networks boxes.  Once this has been done, block 2 asks the mechanic "Is symptom AHS-7 being checked?"  In this case it is not, so the NO branch leads the mechanic to block 3, which asks "Is symptom AHS-6 being checked?"  Again, the mechanic follows the NO branch, this time to block 6, which says "Go to block 40."

Block 40 (page 19) instructs the mechanic to check for loose connectors.  16 connectors are listed in a connector location index which accompanies the troubleshooting chart; this index is referenced in block 40.  Finding a loose connector, the mechanic is instructed, in block 41, to inspect the connector for faulty parts.  Finding that no parts
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of the connector are faulty, the mechanic follows the NO branch from block 41 to block 44.  There the mechanic is told to connect the loose connector and verify that the problem is solved.  If the symptom still exists, as it does in this example, the mechanic follows the YES branch from block 44 to block 45 (page 20).
The mechanic finds a NOTE first in block 45, telling him to make sure that vehicle master power is off.  The turret must then be traversed manually so that the main gun is over the left rear fuel cap.  The mechanic is then told to get the STE-M1/FVS test set.  Notice that the flow chart refers to the test set simply as STE, which stands for Simplified Test Equipment.  The STE-M1/FVS is an automated test set which is used with the M1 tank and the M2/M3 fighting vehicle systems.  In the M1 manuals, and throughout this lesson, the short-form acronym STE will be used.

Once he has the STE, the mechanic is told, in block 46, to set up the STE in the driver's compartment, and to prepare the STE for operation according to instructions found in the location referenced in the block.  These instructions include a connections and checkout procedure whose length is beyond the scope of this subcourse.  This procedure can be found in TM 9-4910-751-14-1.

After preparing the STE, the mechanic goes to block 48, which begins the automated test sequence.  The mechanic should see that the display on the STE set communicator (SETCOM) reads ENTER TEST NUMBER. This tells the mechanic that the test set is ready to begin a test.  Using the SETCOM keyboard, the mechanic enters the test number 1040 and presses the GO key.  The SETCOM verifies the test by showing TEST 1040 AUX HYDR ELECT TEST.  The display is telling the mechanic that test number 1040 has been entered, and that this test is an electrical test of the AHS.  Once the mechanic sees this display, he can move on to block 49.

Block 49 instructs the mechanic to press the GO key on the SETCOM and follow the message on the display. Blocks 49 and 51, 52, and 54 (on page 21) ask the- mechanic if the SETCOM displays four specific types of messages out of the eight types possible.  A general instruction message, referenced in block 49, is a simple message that needs no explanation, such as PLACE TRANSMISSION IN NEUTRAL.  If the 
13
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display shows a general instruction message, the mechanic complies with the instruction displayed, then presses the GO key to resume the test.  An assemble, connect, disconnect, reconnect, or remove message (block 51) tells the mechanic that something must be done to a cable or wiring harness on the vehicle.  These messages can be somewhat cryptic at first, such as DISCONNECT 1W101 <--> TNB J11.  The mechanic needs to consult the cable instruction message index, which accompanies the PTPs, to determine the requested action.  In this case, the mechanic is required to disconnect plug P2 on wiring harness 1W101 from the J11 connector on the turret networks box.  A figure reference in the cable instruction message index directs the mechanic to an illustration of the connection location.

A special instruction message (block 52) tells the mechanic to do something to either the tank or the STE, to assist the test.  These messages can be hard to read; a special instruction message index interprets these messages for the mechanic.

Finally, a fault message (block 54) tells the mechanic where the problem lies in the AHS.  A fault message index explains these displays to the mechanic.  A display such as FAULTY HNB tells the mechanic that the hull networks box is defective and needs to be replaced.  A display such as FAULTY TCP OR 1W102 104016 tells the mechanic that the problem is in one of a number of possible locations, the commander's control panel (or TCP for tank commander's panel) or a wiring harness in this case, and that follow-on procedures must be performed to isolate the defective component.

This exact same procedure would be used to isolate malfunctions under any one of the first five fault symptoms listed for the AHS.  As indicated in the discussion of blocks 2 and 3, the first two questions the mechanic is asked are "Is symptom AHS-7 being checked?" and "Is symptom AHS-6 being checked?" If the answer to both questions is NO, the mechanic goes to block 40, which instructs him to look for a loose connector that could cause any one of the remaining five fault symptoms.  From that point, all the remaining steps are identical.

b.
AHS-6:  AUXILIARY HYDRAULIC POWERPACK DOES NOT BUILD HYDRAULIC PRESSURE OR SUFFICIENT HYDRAULIC PRESSURE WHILE RUNNING.  This time, the discussion

14

T/S AUX HYDE SUBSYS, M1 TANK - OD 0491 - LESSON 2/TASK 1

of the connector are faulty, the mechanic follows the NO branch from block 41 to block 44.  There the mechanic is told to connect the loose connector and verify that the problem is solved.  If the symptom still exists, as it does in this example, the mechanic follows the YES branch from block 44 to block 45 (page 20).
The mechanic finds a NOTE first in block 45, telling him to make sure that vehicle master power is off.  The turret must then be traversed manually so that the main gun is over the left rear fuel cap.  The mechanic is then told to get the STE-M1/FVS test set.  Notice that the flow chart refers to the test set simply as STE, which stands for Simplified Test Equipment.  The STE-M1/FVS is an automated test set which is used with the M1 tank and the M2/M3 fighting vehicle systems.  In the M1 manuals, and throughout this lesson, the short-form acronym STE will be used.

Once he has the STE, the mechanic is told, in block 46, to set up the STE in the driver's compartment, and to prepare the STE for operation according to instructions found in the location referenced in the block.  These instructions include a connections and checkout procedure whose length is beyond the scope of this subcourse.  This procedure can be found in TM 9-4910-751-14-1.

After preparing the STE, the mechanic goes to block 48, which begins the automated test sequence.  The mechanic should see that the display on the STE set communicator (SETCOM) reads ENTER TEST NUMBER.  This tells the mechanic that the test set is ready to begin a test.  Using the SETCOM keyboard, the mechanic enters the test number 1040 and presses the GO key.  The SETCOM verifies the test by showing TEST 1040 AUX HYDR ELECT TEST.  The display is telling the mechanic that test number 1040 has been entered, and that this test is an electrical test of the AHS.  Once the mechanic sees this display, he can move on to block 49.

Block 49 instructs the mechanic to press the GO key on the SETCOM and follow the message on the display.  Blocks 49 and 51, 52, and 54 (on page 21) ask the mechanic if the SETCOM displays four specific types of messages: out of the eight types possible.  A general instruction message, referenced in block 49, is a simple message that needs no explanation, such as PLACE TRANSMISSION IN NEUTRAL.  If the
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display shows a general instruction message, the mechanic complies with the instruction displayed, then presses the GO key to resume the test.  An assemble, connect, disconnect, reconnect, or remove message (block 51) tells the mechanic that something must be done to a cable or wiring harness on the vehicle.  These messages can be somewhat cryptic at first, such as DISCONNECT 1W101 <--> TNB J11.  The mechanic needs to consult the cable instruction message index, which accompanies the PTPs, to determine the requested action.  In this case, the mechanic is required to disconnect plug P2 on wiring harness 1W101 from the J11 connector on the turret networks box.  A figure reference in the cable instruction message index directs the mechanic to an illustration of the connection location.

A special instruction message (block 52) tells the mechanic to do something to either the tank or the STE, to assist the test.  These messages can be hard to read; a special instruction message index interprets these messages for the mechanic.
Finally, a fault message (block 54) tells the mechanic where the problem lies in the AHS.  A fault message index explains these displays to the mechanic.  A display such as FAULTY HNB tells the mechanic that the hull networks box is defective and needs to be replaced.  A display such as FAULTY TCP OR 1W102 104016 tells the mechanic that the problem is in one of a number of possible locations, the commander's control panel (or TCP for tank commander's panel) or a wiring harness in this case, and that follow-on procedures must be performed to isolate the defective component. 
This exact same procedure would be used to isolate malfunctions under any one of the first five fault symptoms listed for the AHS.  As indicated in the discussion of blocks 2 and 3, the first two questions the mechanic is asked are "Is symptom AHS-7 being checked?" and "Is symptom AHS-6 being checked?" If the answer to both questions is NO, the mechanic goes to block 40, which instructs him to look for a loose connector that could cause any one of the remaining five fault symptoms.  From that point, all the remaining steps are identical.

b.
AHS-6:  AUXILIARY HYDRAULIC POWERPACK DOES NOT BUILD HYDRAULIC PRESSURE OR SUFFICIENT HYDRAULIC PRESSURE WHILE RUNNING.  This time, the discussion
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will turn to a hydraulic malfunction.  As before, the flow chart in figure 6 will be referenced. When the mechanic is confronted with an AHS that fails to build up pressure, a hydraulic check is in order.  Those procedures are presented below. Remember, however, that the following example only presents one possible path to one particular defect in the AHS.  The actual path to the defective item or items, in any assembly or subsystem on any piece of equipment, depends upon the actual indications the mechanic observes while troubleshooting.

Observing the flow chart in figure 6, it can be seen that the steps to block 3 (on page 19) are the same as before.  This time, though, the answer to the question in block 3 is YES, which takes the mechanic down the YES branch to block 5.

Block 5 directs the mechanic to reduce the system hydraulic pressure to zero psi by operating the bilge pump.  Once the hydraulic system has been depressurized, the mechanic turns on turret power, sets the AUX HYDR POWER switch to ON, and checks the hydraulic pressure gage at the gunner's station to see if the hydraulic pressure increases.

Finding that the pressure does not increase, the mechanic goes to block 7.  There the mechanic finds a direction to set the AUX HYDR POWER switch to OFF, start the engine, and check the hydraulic pressure gage to see if the pressure reaches at least 1500 psi.  Seeing that the pressure does increase to at least 1500 psi, the mechanic goes to block 10 (on page 23) where he stops the engine, runs the bilge pump until the hydraulic pressure is zero, then waits 15 minutes and checks the parking brake system hydraulic pressure gage.  The flow chart then asks "Does gage show in the green area?" Seeing that it does, the mechanic follows the YES branch to block 12, which says "Go to block 24."

Block 24 (on page 24) instructs the mechanic to turn off vehicle master power, and to remove the shield:, baffle plate, and slipring access cover from the turret.  This leads directly to block 25 question.  Block 25 tells the mechanic to open the turret access door, then to traverse the turret manually until the main gun is over the driver's hatch and the hydraulic distribution manifold can be seen.  The mechanic is then told to look for
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leaks on adapters, assemblies, fittings, hoses, and tubes, as listed in the block.

It can be seen that the mechanic is forewarned that the turret will need to be traversed manually to perform the leak inspection.  It can also be seen that block 25 covers three pages in the flow chart (23, 24 and 25), the result of the large number of illustrations required to support the checks of all the hydraulic components specified.  Then the mechanic is asked "Is any adapter, assembly, fitting, hose, or tube leaking?" Finding none, the mechanic takes the NO branch to block 27 page 26.

In block 27 the mechanic is told to check the hydraulic suction hose for damage or leaks.  Seeing that the hose is intact, the mechanic follows the NO branch to block 29, which instructs him to replace the auxiliary hydraulic powerpack, install the baffle plate, and verify that the problem is corrected.  "Does symptom still exist?" the flow chart asks the mechanic.  Finding that the problem does indeed still exist, the mechanic turns off vehicle master power, as directed by block 30 (page 27).  The mechanic is then told by block 30 that there is an internal hydraulic leak in the AHS, and that support maintenance must be notified.

These examples indicate how a mechanic would perform primary troubleshooting procedures on both the electrical and the hydraulic portions of the auxiliary hydraulic subsystem.  Pertinent sections of the AHS PTP flow chart appear on the following pages.  After the PTP flow chart, the lesson will discuss the use of ATP flow charts for troubleshooting electrical malfunctions in the AHS.
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3.
Alternate Troubleshooting Procedures (ATPs) for the M1 Tank Auxiliary Hydraulic Subsystem (AHS),
Since only the electrical portion of the AHS is covered by ATPs, this section will present ATPs for two fault symptoms.

a.
AHS-1:  AUXILIARY HYDRAULIC POWERPACK DOES NOT START WHEN HYDRAULIC PRESSURE IS BELOW 1150 PSI AUX HYDR POWER LIGHT ON.  As in the PTP flow chart which was discussed earlier, the ATP flow chart (figure 7 on page 29) begins with a list of supplies, test equipment, and special tools which the mechanic will need to perform the troubleshooting task.  The mechanic then finds a NOTE telling him to read paragraph 18-2 in the same TM as the flow chart.  This paragraph gives the mechanic some general information about troubleshooting, and establishes essentially the same conditions as block 1 in the PTP, which said "Set up tank controls for standard initial test conditions." This brings the mechanic to block 1 in the ATP.

In block 1, the mechanic is instructed to connect the breakout box to connector TJ1 on the hull networks box, and to set the TURRET POWER and AUX HYDR POWER switches to ON.  The mechanic then uses a multimeter to check for 18 to 30 volts direct current (vdc) between points 9 and 83 on the breakout box.  The ATP then asks the mechanic for an answer: "Are there 18 to 30 vdc?"

Answering NO in this example, the mechanic proceeds to block 2, which says "Go to block 8." Block 8 (on page 30) instructs the mechanic to check for 18-30 vdc between points 9 and 87, then asks again if the mechanic obtained the voltage.  A NO answer leads the mechanic to block 10, which says "Go to block 20."

Block 20 (on page 32) tells the mechanic to check for 18-30 vdc between 9 and 86 on the box, then asks if the voltage was present.  Another NO answer sends the mechanic to block 22, which directs the mechanic to block 29 (on page 33).  Here, the mechanic is instructed to check for 18-30 vdc between 9 and 85 on the box, and is then asked if he found the voltage.  Answering NO one more time, the mechanic finds he must replace the hull networks distribution box, according to directions found in the specified reference.
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Here is another possibility: the mechanic finds 18-30 vdc when checking between points 9 and 83 in block 1 of figure 7.  This leads the mechanic to block 3 (on page 30).  Here he turns off vehicle master power, disconnects 2W112-P4 from J1 on the auxiliary hydraulic powerpack, and checks for continuity between four specific pairs of contacts.  Finding no continuity between any two contacts, the mechanic goes to block 5, re-connects 2W112-P4, and disconnects 2W112-P1 from  the J11 connector on the hull networks box.  He then checks for continuity between the four pairs of contacts specified in block 5.  Finding that any one pair of contacts does not show continuity, the mechanic proceeds to block 6, where he replaces wiring harness 2W112.

b.
AHS-2:  AUXILIARY HYDRAULIC POWERPACK KEEPS RUNNING WITH AUX HYDR POWER SWITCH IN OFF POSITION. The flow chart in figure 8 (on page 36) begins in much the same manner--and with much the same information--as the previous flow chart.  Block 1 tells the mechanic where and how to connect the breakout box to the tank.  He is then to hold the AUX HYDR POWER switch in the OFF position (The switch is spring-loaded and returns to a neutral center position.), and to check for continuity between 9 and 30 on the box.  The mechanic is then asked if there is continuity.

Finding that there is, the mechanic goes to block 2.  There he turns on vehicle master power, and then checks for 18-30 vdc between 9 and 29 on the box.  The flow chart then asks if the voltage was present.  Finding that 18-30 vdc was present, the mechanic goes to block 4 (on page 37), and checks for 18-30 vdc between 9 and 27 on the box. Again, he is asked if the voltage was present.

Finding that the voltage was not present as specified, the mechanic goes to block 7.  There he is instructed to turn off vehicle master power, disconnect 1W101-P2 from J11 on the turret networks box (TNB), and check for less than five ohms between points 9 and 27.  The flow chart then asks if the mechanic found less than five ohms. 
Answering NO to this question leads the mechanic to block 9.  There he is told to disconnect 1W101-P1 from J8 on the hull/turret slipring.  The NOTE in block 9 indicates that the mechanic must perform the action given in the NOTE on the first YES answer to the direction which follows the NOTE. 
34

T/S AUX HYDR SUBSYS, M1 TANK - OD 0491 - LESSON 2/TASK 1

The mechanic is then told to check for less than five ohms between contact k and both the connector body and all other contacts on 1W101-P1.  The question is then put to the mechanic: "Does multimeter show less than five ohms?"

Giving a NO answer takes the mechanic to block 11 (on page 38).  The mechanic disconnects 2W109-P3 from J7 on the hull networks box (HNB), and 2W109-P1 from J3 on the hull/turret slipring.  As in block 9, there is a NOTE in block 11 requiring an immediate move on the first YES answer to the direction which follows.  The direction is to check for less than five ohms between contact k and both the connector body and all other contacts on 2W109-P1.  To the question "Does multimeter show less than five ohms?", the mechanic answers NO.

This leads to block 13, which has the mechanic change the connection of the breakout box.  As before, there is a NOTE preceding the checks.  The mechanic is then told to check for less than five ohms between 9 and 81 on the breakout box, then to check for less than five ohms between 81 on the breakout box and contacts A and G on hull network box connector J7.  Again, the mechanic is asked if the multimeter shows less than five ohms.

Finding no reading of less than five ohms, the mechanic connects 2W109-P3 to HNB J7, and 1W101-P2 to TNB J11.  The mechanic is then told to replace the hull/turret slipring assembly, according to instructions found in the TM specified.  The mechanic is them to verify that the problem is solved; this would consist of turning on turret power and seeing if the auxiliary hydraulic powerpack runs with the AUX HYDR POWER switch in the OFF position.
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4.
Conclusion

The auxiliary hydraulic subsystem (AHS) is a vital backup for the main hydraulic subsystem; it provides power for the tank hydraulics, such as power gun elevation and depression and power turret traversal, when the engine is not running.  Troubleshooting the AHS is an important part of the job of the Ml Abrams tank systems mechanic.
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PRACTICAL EXERCISE 2

1.
Instructions

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

2.
Scenario

As motor sergeant of an armor unit, you have decided to see if your recent arrival's interest in how things work can be directed toward making him into a first-class troubleshooter.  During a training period, you decide to plant malfunctions in the auxiliary hydraulic subsystem (AHS) of two M1 tanks and check the new man's ability to isolate these malfunctions, one using a primary troubleshooting procedure (PTP) and the other using an alternate troubleshooting procedure (ATP).
Requirement

a.
Using a PTP, the mechanic is to troubleshoot an auxiliary hydraulic powerpack that keeps running with the AUX HYDR POWER switch in the OFF position, and to find a faulty commander's control panel (TCP).  Describe the path the mechanic will take through the PTP flow chart to the STE-M1 set communicator (SETCOM) display FAULTY TCP OR 1W102 104016, and explain how the mechanic would isolate

the commander's control panel.

b.
Using an ATP, the mechanic is to troubleshoot an auxiliary hydraulic powerpack that does not start when the hydraulic pressure is below i150 pounds per square inch (psi), even though the AHS has been turned on and the AUX HYDR POWER light is glowing; the mechanic is not to find any voltage in the system until he gets to check breakout box points 9 and 86, and from that point he is to find ultimately that he must replace the auxiliary hydraulic powerpack assembly.  Describe the path the mechanic will take, through the ATP flow chart, to the instruction to replace the auxiliary hydraulic powerpack.
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LESSON 2.  PRACTICAL EXERCISE - ANSWERS

Requirement

a.
The mechanic would be troubleshooting fault symptom AHS-2; this information would come from the fault symptom index in the troubleshooting technical manual.  After preparing the tank for testing, the PTP would first ask if fault symptom AHS-7 was being checked.  Answering NO, the mechanic would then be asked if fault symptom AHS-6 was being checked.  Answering NO again, the mechanic would proceed to check for loose connectors.  Finding none, the mechanic would obtain the STE test set and prepare it for operation.  He would then run test 1040 through the SETCOM, and would eventually obtain the display FAULTY TCP OR 1W102 104016.  Using follow-on procedures to isolate the defective component, the mechanic would learn that 1W102 was not at fault; therefore, the commander's control panel would be the defective component.

b.
After preparing the tank for troubleshooting, the mechanic would check for voltage at points 9 and 83.  Finding none, he would check for voltage at points 9 and 87.  Finding none there, he would check for voltage at points 9 and 86.  Finding 18-30 volts direct current at these last two points, the mechanic would turn off vehicle master power, connect a jumper between 86 and 87 on the breakout box, disconnect 2W112-P4 from J1 on the auxiliary hydraulic powerpack, and check contacts G and H on 2W112-P4 for continuity.  Finding continuity, the mechanic would then be instructed to replace the auxiliary hydraulic powerpack assembly.
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