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GENERAL

This subcourse will present a description of the vehicle/turret power control (V/TPC) subsystem of the M1 Abrams tank.  This description will include the major individual components and their functions.  Troubleshooting procedures for the V/TPC subsystem, including primary and alternate procedures, will be discussed as well.

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

Lesson 1: COMPONENTS AND FUNCTIONS OF THE M1 TANK

VEHICLE/TURRET POWER CONTROL (V/TPC)

SUBSYSTEM

TASK 1: Describe components and functions of the

M1 tank vehicle/turret power control (V/TPC)

subsystem.

Lesson 2: 
TROUBLESHOOTING PROCEDURES FOR THE M1 TANK VEHICLE/TURRET POWER CONTROL (V/TPC) SUBSYSTEM

TASK 1: 
Describe troubleshooting pretest procedures for the M1 tank vehicle/turret power control (V/TPC) subsystem.

   TASK 2: 
Describe troubleshooting procedures for the M1 tank vehicle/turret power control (V/TPC) subsystem.
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LESSON 1

COMPONENTS AND FUNCTIONS OF THE M1 TANK

VEHICLE/TURRET POWER CONTROL (V/TPC) SUBSYSTEM

TASK 1.  Describe components and functions of the M1 tank vehicle/turret power control (V/TPC) subsystem.

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 unit mechanic, regardless of his MOS, spends a great deal of time troubleshooting as opposed to performing repairs on the equipment.  This is equally true of the tank systems mechanic.  And, with the many complex and often interrelated subsystems on the tank, the mechanic's job may well be one of the most difficult in the Army.  A good mechanic needs to know the equipment in order to troubleshoot malfunctions quickly and accurately.

This task will introduce the vehicle/turret power control (V/TPC) subsystem of the M1 tank.  The V/TPC is the interface between the vehicle master power supply and the turret power system, the means for getting electrical power into the turret where it can be distributed among the various turret circuits (such as the main gun firing circuits, the smoke grenade launchers, the turret domelights, and others).  A thorough understanding of the function of the V/TPC is essential for the mechanic who wishes to improve his ability to troubleshoot the
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subsystem.  Each of the major components of the V/TPC subsystem will be discussed, and an overview of subsystem function will be presented.

2.  Components of the M1 Abrams Vehicle/Turret Power Control (V/TPC) Subsystem

a.  Batteries.  The M1 tank uses six 12-volt lead-acid batteries, located in the right sponson, at the rear of the tank (figure 1).  The batteries are connected in a series-parallel arrangement which provides 24 volts direct current (vdc) for vehicle power.
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FIGURE 1.  BATTERIES.

b.  Hull Distribution Box.  The hull power distribution box, also called the hull distribution box, is located behind the driver's station (figure 2, on the following page).  It contains relays and control circuits which divide the vehicle power and distribute it around the tank.
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FIGURE 2.  HULL DISTRIBUTION BOX.

c.  Hull Networks Box.  The hull networks box is also located behind the driver's station (figure 3).  It contains control circuits and relays which control power distribution from the hull distribution box to the hull/turret slipring.
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FIGURE 3.  HULL NETWORKS BOX.
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d.  Slipring.  The hull/turret slipring (figure 4) allows the rotating turret to receive uninterrupted power from the stationary hull.  It is located underneath the turret floor.
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FIGURE 4.  HULL/TURRET SLIPRING.
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FIGURE 5.  TURRET NETWORKS BOX.
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e.  Turret Networks Box.  The turret networks box (figure 5 on the previous page), near the loader's station in the turret, distributes electrical power to all turret electrical circuits.  Circuit breakers and relays in the turret networks box protect and switch the circuits.

3.  Tracing the Vehicle/Turret Power Control (V/TPC) Subsystem

a.  Power Distribution.  Six 12 volt lead-acid batteries (1)(figure 6 on page 6) are connected in series-parallel to provide 24 vdc with a current rating of 300 ampere-hours.  The batteries are electrically connected to the hull power distribution box (HDB)(2).  Control circuits in the HDB and the hull networks box (HNB)(3) control electrical connections between the HDB and the hull/turret slipring (4).

The slipring (1)(figure 7 on page-7) allows transfer of electrical power from the stationary hull to the rotating turret.  This electrical power is then transmitted to the turret networks box (TNB)(2).  The TNB distributes electrical power to all turret electrical systems.  These circuits are protected by circuit breakers in the TNB.

b.  Vehicle Master Power.  Placing the VEHICLE MASTER POWER switch on the driver's master panel (5)(figure 6) or commander's control panel (3) -(figure 7) to ON completes a circuit which energizes relay A1K1 (6)(figure 6) in the HNB (3) (figure 6) and relays K1A and K1B (7)(figure 6) in the HDB (2)(figure 6).

Normally open (NO) contacts in A1K1 (8)(figure 6) close to provide a holding circuit through normally closed relay contacts of A1K2 (9) for relays K1A and K1B.  This allows these relays to remain energized after either VEHICLE MASTER POWER switch has been released and both VEHICLE MASTER POWER switches are in their neutral positions.

NO contacts of relays K1A and K1B (7)(figure 6) close to provide power distribution to various circuits in both the hull and the turret.

Placing either VEHICLE MASTER POWER switch in the OFF position completes a circuit which energizes HNB relay A1K2 (10)(figure 6).  NO contacts in A1K2 (9) open, opening the circuit to HNB relay
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FIGURE 6.  V/TPC SUBSYSTEM HULL

WIRING DIAGRAM.
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FIGURE 7.  V/TPC SUBSYSTEM TURRET

WIRING DIAGRAM.
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A1K1 (6) and HDB relays K1A and K1B (7) to deenergize these relays.  The NO contacts of these three relays then open, cutting off the power distributed earlier.  When the VEHICLE MASTER POWER switch is released and both switches are in neutral, the circuit is opened to deenergize HNB relay A1K2.

c.  Turret Power.  Placing the TURRET POWER switch (commander's control panel, 3)(figure 7 on the previous page) to ON completes a circuit which energizes TNB relay A4K1 (4).  At the same time, a circuit energizes the vehicle master power relays if vehicle master power was not on when turret power was activated.

NO A4K1 contacts close to provide a holding circuit through NC contacts of A4K3 for relays K1 and A4K1.  This allows these relays to remain energized after the TURRET POWER switch is released and returns to neutral.

NO contacts Kl close to provide turret electrical power distribution through bus bar W4 (5).

Placing the TURRET POWER switch to OFF completes a circuit which energizes relay A4K3 (6).  NO contacts A4K3 open, cutting off the circuit holding relays K1 and A4K1; these two relays then deenergize.  Their NO contacts reopen, cutting off turret power to bus bar W4.  When the TURRET POWER switch is released, the circuit to A4K3 is opened and the relay de-energizes.

4.  Conclusion

The V/TPC subsystem is the start of every other electrical subsystem in the M1 tank.  With so much of the vehicle and its armament operating electrically, it is vitally important that the tank systems mechanic understand current flow through the V/TPC.  This will improve his ability to troubleshoot malfunctions in the subsystem.  Troubleshooting procedures will be discussed in the next lesson.
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PRACTICAL EXERCISE 1

1.  Instructions

On a plain sheet of paper, write down the answers to the following questions.  When you have answered them, turn the page and check your answers.

Requirement

a.  What are the voltage and ampere-hour outputs of the M1 tank's batteries? 

b.  To which component of the vehicle/turret power control (V/TPC) subsystem are the batteries connected? 

c.  Where are the hull distribution box and the hull networks box located? 

d.  Where is the turret networks box located? 

e.  Describe how turning the VEHICLE MASTER POWER switch to ON turns on vehicle master power-.

f.  Describe how turning the TURRET POWER switch to ON turns on turret power.

g.  What happens to vehicle master power if the TURRET POWER switch is turned on while vehicle master power is off?

9
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LESSON 1.  PRACTICAL EXERCISE - ANSWERS

Requirement

a.  24 volts direct current, 300 ampere-hours.

b.  Hull distribution box.

c.  Behind the driver's station.

d.  Near the loader's station.

e.  Placing a VEHICLE MASTER POWER switch to ON completes a circuit which energizes relay A1K1 in the hull networks box (HNB) and relays K1A and K1B in the hull power distribution box (HDB).  A holding circuit is energized for these three relays, which allows them to remain energized after the VEHICLE MASTER POWER switch is released and it returns to its neutral position.  Normally open (NO) contacts in K1A and K1B close to provide power distribution to various circuits in the hull and turret.

f.  Placing the TURRET POWER switch to ON completes a circuit which energizes relay A4K1 in the turret networks box (TNB).  NO contacts of A4K1 close to provide a holding circuit for this relay, and to energize and hold TNB relay K1.  NO contacts in K1 close to provide turret electrical power distribution through TNB bus bar W4.

g.  Vehicle master power is activated at the same time as turret power.

10
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LESSON 2

TROUBLESHOOTING PROCEDURES FOR THE M1 TANK

VEHICLE/TURRET POWER CONTROL (V/TPC) SUBSYSTEM

TASK 1.  Describe troubleshooting pretest procedures for the M1 tank vehicle/turret power control (V/TPC) subsystem.

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

In the previous lesson, the M1 tank vehicle/turret power control (V/TPC) subsystem was introduced and described.  The reason the M1 Abrams tank systems mechanic needs to understand the workings of the V/TPC subsystem is that such knowledge would make his troubleshooting of the system much easier.

It is mentioned in the front matter to this subcourse that the subcourse would present both primary and alternate troubleshooting procedures.  It will be noticed, though, that there are certain procedures which are common to both the primary and the alternate procedures, and which are, in fact, performed before the mechanic begins to troubleshoot the vehicle itself.  These procedures are called pretest procedures, and they form the content of this task.  Pretest procedures prepare the tank for testing, but they also ensure that the tank is in a position where troubleshooting will not cause personnel injury or equipment damage.  We will now look at pretest procedures.

11
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2.  Troubleshooting Pretest Procedures for the M1 Tank V/TPC Subsystem

The pretest procedures come from the primary troubleshooting procedure (PTP) flow chart, which is found in TM 9-2350-255-20-2-2-1.  Figure 8A and B, on the following pages, which reproduce part of the PTP flow chart, begin with a generic description of the fault symptom.  This indicates to the mechanic that virtually the same primary troubleshooting procedures will be used no matter what the precise fault symptom is.  This aspect will be discussed in the following task; it is mentioned here only by way of explanation.

The mechanic who reads this flow chart will notice that it runs for two pages of questions and decisions before reaching a point where the mechanic is asked whether he has a STE-M1/FVS test set (often shortened to STE).  It is at this point that the primary and alternate troubleshooting procedures (ATPs) diverge--which means that everything up to this point is part of the pretest procedures which are common to both PTPs and ATPs.  This is where our discussion begins.

Immediately below the generic fault description in the flow chart is a listing of common tools which the mechanic will need to perform the troubleshooting task.  In this case, the mechanic is told that he will need a pair of conduit-style slip joint pliers with plastic jaw inserts.  The fact that these are listed as common tools means that they are available in the mechanic's basic tool kit.

Listed next are the required test equipment and special tools.  These items will differ between PTPs and ATPs, primarily in the area of test equipment.  While the PTPs generally require a STE, the ATPs generally make use of a multimeter and a breakout box.  This is because ATPs are designed for situations when a STE is not available.  Note that the mechanic is instructed not to get the STE set until told to do so in the troubleshooting procedure.  This is because the malfunction may be isolated before it is necessary to connect the STE and run a test with it.

After reading the required test equipment and special tools, the mechanic is given a table listing the equipment condition.  The conditions

12
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FIGURE 8A.  PRETEST PROCEDURES.
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FIGURE 8B.  PRETEST PROCEDURES (CONTINUED).
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specified in this table must be satisfied before beginning troubleshooting on the tank.  In this case, four conditions are specified: the tank must be parked, the parking brake must be set, the engine must be stopped, and vehicle master power must be turned off.

The mechanic is then instructed, through a NOTE, to read paragraph 8-1 in the technical manual (TM) which he is currently reading.  Paragraph 8-1, which is also in TM 9-2350-255-20-2-2-1, gives the mechanic some general information about troubleshooting the turret electrical system.  This genera] information includes some information about the STE test set, then presents some information on general troubleshooting practice.

The mechanic is told, for example, to ensure that all operator/crew troubleshooting has been performed on the tank before he begins his unit troubleshooting.  He is also directed to make-sure his test connections are correct, since an incorrect test connection can lead to a false reading causing the replacement of a good component.  The mechanic is told to repeat-the troubleshooting procedure if replacing a component (in accordance with the troubleshooting chart) fails to eliminate the fault symptom.  He is also told to check for obvious damage to wiring harnesses and all surrounding components, while checking for loose electrical connectors.

Recall that the common tools block specified the use of conduit-style slip joint pliers with plastic jaw inserts.  Paragraph 8-1 tells the mechanic that these pliers will be used to loosen electrical connectors that cannot be loosened by hand.  Use of other pliers, wrenches, or other tools on the connectors can actually cause more damage to the connectors than is initially present.

Many of the pretest procedures involve proper attention to the many electrical connectors on the tank.  The mechanic is told to look for missing, bent, broken, or pushed in pins while connecting or disconnecting electrical connectors, and to notify his supervisor if pins are missing or damaged.  He is also advised to connect all cables and harnesses that were disconnected to gain access to a connector to be checked.  In other words, if four connectors had to be disconnected to reach a fifth connector which was to be inspected or tested, the

15

T/S V/TPC SUBSYS, M1 TANK - OD0489 - LESSON 2/TASK 1

first four connectors are to be reconnected before the mechanic begins his testing on the fifth connector.  The mechanic is cautioned to be careful and use his hands only when connecting electrical connectors, since carelessness, or using tools could damage the connectors.  The mechanic is told to cap all electrical connectors which are removed during troubleshooting.  Finally, regarding electrical connectors, the mechanic is told to make sure that vehicle master power is off before connecting or disconnecting any electrical connector or harness.

In other pretest procedures, the mechanic is told to close the grille doors and access panels before traversing the tank turret, and to park the vehicle where it is safe both to start the engine and traverse the turret.

A number of pretest procedures involve instructions about the use of test equipment on the tank.  For example, when using a multimeter, or the vehicle test meter (VTM) as a multimeter, or electrical jumpers, it will be necessary to attach adapters from the TA1 continuity test probe kit to the test probes or the ends of the jumpers.  Paragraph 15-2 in TM 9-2350-255-20-2-2-2 is cited as a reference for the use of adapters on test probes and jumpers.  The mechanic is instructed to remove any test probes and jumpers after answering that question in the flow chart which required the probe or jumper, unless the flow chart directs him to do something else (e.g., leave the jumper in place, or move it to another pair of contacts).  When connecting a test probe to a location where a jumper is already connected, the mechanic must lift the jumper slightly to allow the test probe to make contact.  Also, the mechanic is instructed to refer to Appendix E in Volume I of TM 9-4910-751-14-1 if he will use the VTM from the STE set for measuring resistance, continuity, or direct current or alternating current voltages.  He is also informed not to change the VTM power hookup from the STE controllable interface box (CIB) when making such measurements.

Paragraph 8-1 tells the mechanic that preliminary steps listed in referenced maintenance manuals must be read before performing steps listed in replacement blocks.  This will keep the mechanic from making unnecessary connections or installations of equipment.

16
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Finally, the mechanic sees a WARNING.  This WARNING

tells the mechanic that he must lock the main gun and the turret before using a breakout box on the turret electrical system.  This is because, as explained in the WARNING, high radio frequency interference (RFI) signals could cause the gun to slam into its stops, and/or the turret to slew at a high rate.  The mechanic is further warned, if the gun or turret must be unlocked, to ensure that areas around the tank and both above and below the main gun breech are kept clear of both personnel and equipment, to prevent personnel injury and equipment damage.

Getting back to the flow chart (figure 8A on page 13), block 1 tells the mechanic to set up the tank controls for standard initial test conditions, then references paragraph 9-9, table 9-7, both of which appear in TM 9-2350-255-20-2-2-1 as does the flow chart.  The standard initial test conditions tell the mechanic what the switch and control settings at the crew stations should be before testing begins.  Those conditions are listed in the table below.
Table 1.  Standard Initial Test Conditions.
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That concludes general pretest information; the remaining pretest procedures deal specifically with troubleshooting the V/TPC subsystem.

Block 2 in figure 8B, on page 14, begins a connector inspection procedure which must be performed before any troubleshooting, regardless of whether PTPs or ATPs are used.  This procedure begins by telling the mechanic to check if a loose electrical connector could cause the given fault symptom.  The mechanic is then referred to a connector location index which identifies the precise connectors which affect the V/TPC subsystem.  Not all connectors will cause all fault symptoms.  For example, only two connectors are specified for one of the five fault symptoms listed in the TM; as many as nine connectors are given for other symptoms.

The flow chart then asks the mechanic if a connector is loose.  Which way the mechanic goes through the chart is determined by what he actually finds while examining the tank.  If there are no loose connectors, the mechanic proceeds to block 7, where he will begin to trace the fault symptom through the V/TPC subsystem.  If there are loose connectors, however, the flow chart directs the mechanic to block 3 and the connector inspection procedure.  Block 3 refers the mechanic to figure 9-228 in the TM.  Figure 9-228 is a flow chart (figure 9 on the following page) which details a generic connector inspection procedure that can be used on any electrical connector on the tank.  After inspecting the connectors as directed in figure 9-228, the mechanic is directed back into his troubleshooting task.
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FIGURE 9.  CONNECTOR INSPECTION PROCEDURE.
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In this case, the mechanic is lead back to block 3, and the decision point which follows it.  If the mechanic found faulty connector parts, he would replace the assembly or wiring harness that had the faulty connector, referring to a replacement index found along with the troubleshooting flow chart.  After replacing the assembly or harness, the mechanic would then attempt to verify that the problem had been corrected.  If the problem was not corrected, the mechanic would resume his troubleshooting.  If none of the connectors were faulty, the mechanic would connect the loose connector and again attempt to verify that the problem has been solved.  If the symptom still exists, the mechanic would resume his troubleshooting.  This would lead the mechanic into the V/TPC subsystem.

3.  Conclusion

The pretest procedures described above must be performed by the mechanic regardless of whether PTPs or ATPs are to be used to attempt fault isolation in the M1 tank V/TPC subsystem.  These procedures help the mechanic narrow the list of possible causes by examining briefly the more obvious, but usually overlooked, possibilities which could cause a fault symptom to occur.  In the following task, actual subsystem troubleshooting task procedures will be discussed.
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LESSON 2

TROUBLESHOOTING PROCEDURES FOR THE M1 TANK

VEHICLE/TURRET POWER CONTROL (V/TPC) SUBSYSTEM

TASK 2.  Describe troubleshooting procedures for the M1 tank vehicle/turret power control (V/TPC) subsystem.

CONDITIONS

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

STANDARDS

Within three hours

REFERENCES

No supplementary references are needed for this task.

1.  Introduction

Troubleshooting the vehicle/turret power control (V/TPC) subsystem takes two basic forms: primary troubleshooting procedures (PTPs) and alternate troubleshooting procedures (ATPs).  These procedures differ primarily in the use of the STE-M1/FVS test set, sometimes called STE.  PTPs will use STE more often than not; ATPs are designed for situations when STE is not available.  In either case, the mechanic must have the applicable technical publications at hand before starting to troubleshoot.  Both PTPs and ATPs will be discussed in this task.

2.  Primary Troubleshooting Procedures (PTPs) for the Vehicle/Turret Power Control (V/TPC) Subsystem

As was mentioned in the previous task, the first two pages of the PTP flow chart cover pretest procedures which are common to both PTPs and ATPs.  In this section, we will discuss the remainder of the PTP flow chart (figure 10A, B, and C on pages

21

T/S V/TPC SUBSYS, M1 TANK - OD0489 - LESSON 2/TASK 2
25, 26, and 27), the actual system troubleshooting steps.

In block 9 (10B, page 26) the mechanic is instructed to prepare the STE for operation, according to procedures given in TM 9-2350-255-20-2-2-2, Figure 15-3.  Once the STE is ready to go, the set communicator (SETCOM) will 'display ENTER TEST NUMBER.  The mechanic then enters the test number 1200 into the SETCOM and presses the GO key (block 10).  The STE responds with TEST 1200 VEH TURRET PWR CNTL, indicating to the mechanic that the automated V/TPC test is ready.

The mechanic presses the GO key on the SETCOM to start the test, and waits for the SETCOM to display a message (block 11).  Of the eight message types which are displayed on the SETCOM, the flow chart asks if one of four particular types are displayed.  Each will be discussed in turn.

Block 11 asks the mechanic if the SETCOM display shows a general instruction message.  This is a simple message, such as TURN ON TURRET POWER, which tells the mechanic to do something either to the tank or to the test set.  After executing the general instruction (block 13), the mechanic would press the GO key on the SETCOM to resume the test.

Block 12 asks if the display shows an assemble, connect, disconnect, remove, or reconnect message.  These are called cable instruction messages.  A sample cable instruction message is CONNECT DBA BETWEEN 2W109 <--> HNB .J.  Because a message such as this is not always instantly understandable, the troubleshooting TM provides a cable instruction message index to interpret these displays.  In the above example, the mechanic is being told to connect a diagnostic breakout assembly (DBA) between a wiring harness (2W109) and a connector on the hull networks box (HNB J7).  Specifically, connector P1 on adapter CA447 (found with the STE set) is connected to 37 on the hull networks box.  Connector P3 of wiring harness 2W109 is connected to P1 on adapter CA448.  The <--> character merely indicates the two points on the tank which need to be connected or disconnected.  After performing the cable instruction (block 15), the mechanic would press the GO key to resume the test.

Block 14 asks if the SETCOM display shows a fault message.  This is the principal message for which
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the mechanic is looking.  It tells him what is wrong with the V/TPC subsystem, or whatever subsystem is being tested at the time.  Fault messages can be difficult to understand, especially when they start quoting numbers.  A typical fault message might be FAULTY 2W109, 1W101, SRING 120031.  This message tells the mechanic that the defect in the system has been narrowed down to wiring harness 2W109, harness 1W101, or the hull/turret slipring assembly--but it does not tell which of the three actually is at fault.  Follow-on procedures would have to be performed.  Sometimes, the follow-on procedure to be performed depends upon the six-digit number which follows the fault message.  For example, for the fault message FAULTY TCP OR 1W102 120005, one follow-on procedure is specified.  For the fault message FAULTY TCP OR 1W102 120064, a different follow-on procedure is specified.  The "Action" column in the fault message index tells the mechanic what actions are required for specific fault messages.

After performing the corrective action, the mechanic would verify that the problem has been solved (block 17, figure 10C on page 27).  .  This could be done by rerunning the test or by attempting to operate the system.  It is better practice to rerun the test first rather than to attempt to operate the system first.  Rerunning the test may uncover another fault in the system which could cause undesirable or even unsafe operation, if the system were operated before being retested.  Of course, the system must be operated for final verification of fault solution.  It is safer and better practice to verify through testing that no faults are found in the system before operating it.

Block 16 asks if the display shows a special instruction message.  Special instructions are messages that instruct the mechanic to do something, usually to the tank, to assist the test.  A special instruction message index tells the mechanic what the messages mean.  In the case of the V/TPC subsystem, the only special instruction listed in the message index is SEE -20 MANUAL, followed by a six-digit code.  As in the case of fault messages, these six-digit codes refer the mechanic to differing follow-on procedures.  In this case, there are five codes, and each has its own follow-on procedure.  The mechanic must perform the special instruction, then press the GO key to resume the test (block 19).
23

T/S V/TPC SUBSYS, M1 TANK - OD0489 - LESSON 2/TASK 2
Block 18 shows the display that the mechanic ultimately wants to see: NO FAULTS FOUND.  The mechanic is then asked if the test has been repeated.  It is good practice to repeat any test performed on the tank, especially if no faults were found the first time around.  This gives the mechanic--and the test equipment--a second chance to find faults which may have been overlooked the first time around.  If the test has not been repeated, block 20 instructs the mechanic to repeat the test.  If the test has been repeated, the mechanic is led to a block which says "Problem solved." This is the end of the line: the fault in the V/TPC subsystem has been detected and corrected, and the system is back in service.

Notice that there are five fault symptoms listed for the V/TPC subsystem.  They are found in table 2 below.  Regardless of which fault symptom is being examined, the PTP is the same.

Table 2.  V/TPC Subsystem Fault Symptom Index.
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Alternate troubleshooting procedures (ATPs) approach the same problems from different directions.  In the next section of this task, following figures 11A, 11B, and 11C on pages 29, 30, and 31, ATPs for the V/TPC subsystem will be described.
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FIGURE 10A.  V/TPC PTP FLOW CHART.
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FIGURE 10B.  V/TPC PTP FLOW CHART (CONTINUED).
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FIGURE 10C.  V/TPC PTP FLOW CHART (CONTINUED).
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3.  Alternate Troubleshooting Procedures (ATPs) for the Vehicle/Turret Power Control (V/TPC) Subsystem 

For each fault symptom to be discussed, the fault symptom number and description from the troubleshooting TMs will be used.  This discussion will assume one of the possible malfunctions for each of the fault symptoms to be discussed, and follow the steps through the flow charts to that malfunction.  Three of the five fault symptoms will be discussed.

a.  V/TPC-1: VEHICLE MASTER POWER CANNOT BE TURNED ON FROM COMMANDER'S CONTROL PANEL.  Notice that the flow chart (figures 11A, B, and C, on the following pages) for this fault symptom begins with a listing of supplies and test equipment and special tools, just as the PTP flow chart did.  The supplies and special tools will be different between a PTP and its corresponding ATP, primarily since the ATP will not use STE and will need pin and socket adapters for use with electrical jumpers.  The information in paragraph 18-2, referenced in the NOTE, is essentially the same information as in paragraph 8-1 and table 9-7; these were discussed in lesson 2, task 1 on pages 15 through 18.  Now, the mechanic is ready to begin troubleshooting using the ATP.

Block 1 instructs the mechanic to connect a breakout box to connector TEST 1 on the turret networks box.  He is then told to disconnect 1W102-P2 from J11 on the turret networks box, hold the VEHICLE MASTER POWER switch on the commander's control panel to the ON position, and check for continuity between points 13 and 14 on the breakout box.  The flow chart asks, "Is there continuity?" Giving a YES answer takes the mechanic to block 3, which says "Go to block 8." 

In block 8 (11B on page 30) the mechanic is told to connect a jumper between contacts W and X on J11 of the turret networks box, and check for continuity between 13 and 14.  Finding continuity, the mechanic goes down the YES branch to block 10.  There he disconnects 1W101-P1 from J8 on the slipring, connects a jumper between h and i on 1W101-P1, and checking for continuity between contacts W and X on 1W101-P2.  Again, the mechanic is asked if there is continuity.
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FIGURE 11A.  PARTIAL ATP FLOW CHART, V/TPC-1.
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FIGURE 11B.  PARTIAL ATP FLOW CHART, V/TPC-1

(CONTINUED).
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FIGURE 11C.  PARTIAL ATP FLOW CHART, V/TPC-1

(CONTINUED).
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Observing continuity on the multimeter, the mechanic goes to block 12.  There, he connects 1W101-P1 to J8 on the slipring, disconnects 2W109-P1 from J3 on the slipring, and disconnects 2W109-P3 from J7 on the hull networks box.  He then connects a jumper between contacts h and i on 2W109-P1, and checks for continuity between T and U on 2W109-P3.  Again, in this instance, the mechanic finds continuity, and he proceeds to block 14 (figure 11C on page 31).  He is told to connect 2W109-P11 to J3 on the slipring, connect a jumper between contacts W and X on 1W101-P2, and check contacts T and U on 2W109-P3 for continuity.  Finding continuity again, the mechanic is directed to block 16, where he connects 1W101-P2 to J11 on the turret networks box.  He is then told to replace the hull distribution box, in accordance with the instructions referenced in the block, and to verify that the problem is solved.

b.  V/TPC-2: VEHICLE MASTER POWER CANNOT BE TURNED OFF FROM COMMANDER'S CONTROL PANEL.  As in the previous discussion, this ATP flow chart (figure 12A, B, and C on pages 33, 34, and 35) begins with a listing of supplies, test equipment, and special tools which are needed to troubleshoot the fault symptom.  The NOTE directs the mechanic to read paragraph 18-2 before starting.  As discussed earlier, this paragraph contains general troubleshooting information, and information regarding the tank's standard initial test conditions.  The mechanic is then led to block 1.

The mechanic begins by turning off circuit breaker 4 in the hull power distribution box.  He then connects the breakout box to connector TJ1 on the driver's master panel, using cable 1 and adapter 2, disconnects 1W102-P2 from J1 on the commander's control panel, and connects a jumper between contacts T and U on 1W102-P2.  He then checks for continuity between test points 29 and 30 on the breakout box.  The flow chart then asks the mechanic if continuity was found.

If the mechanic found continuity he would replace the commander's control panel assembly following the instructions found in block 2.  However, for this example, continuity was not found and the mechanic is lead to block 3 (12A, on page 33) which instructs him to disconnect 1W102-P1 from the turret networks box J8.  He then connects a jumper between contacts T and U on the turret networks box
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FIGURE 12A.  ATP FLOW CHART, V/TPC-2.
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FIGURE 12B.  ATP FLOW CHART, V/TPC-2 (CONTINUED).
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FIGURE 12C.  ATP FLOW CHART, V/TPC-2 (CONTINUED).
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J8 and checks for continuity between 29 and 30 on the breakout box.  Again the flow chart asks the mechanic if continuity was found.

Finding no continuity, the mechanic is led to block 5 (12A, on page 33) which instructs him to disconnect 1W102-P2 from J11 on the turret networks box.  The NOTE in the block instructs the mechanic to leave a jumper connected after performing the following action if no continuity is observed.  The mechanic is then instructed to connect a jumper between contacts X and Y on 1W102-P2, and to check 29 and 30 again for continuity.  He is asked again if continuity was found.  Finding none this time, he follows the NO branch to block 7.

Block 7 tells the mechanic to disconnect 1W101-P1 from J8 on the hull/turret slipring, and to check for continuity between h and j on 1W101-P1.  Answering YES this time to the question, "Is there continuity?", the mechanic goes to block 9.  Here, he disconnects 2W109-P1 from J3 on the hull/turret slipring, connects a jumper between contacts h and j on 2W109-P1, and checks for continuity between 29 and 30 on the breakout box.  We will look briefly at what happens on either answer here.

A YES answer to the continuity question leads the mechanic to block 10 (figure 12C on page 35).  Here, after instructions which have him connect three wiring harness connectors back to their original locations, the mechanic is told that the hull/turret slipring assembly must be replaced.  He is then to verify that the problem is solved.

A NO answer to block 9 takes the mechanic to block 11, where he disconnects 2W109-P3 from J7 on the hull networks box (HNB), connects a jumper between T and V on HNB J7, and checks for continuity between 29 and 30 on the breakout box.  Finding continuity between 29 and 30, he goes to block 14, which gives him instruction for the reconnection of four wiring harness connectors.  He is then told that branched wiring harness 2W109 is faulty, and that support maintenance must be notified.

c.  V/TPC-3: TURRET POWER LIGHT AND TURRET POWER DO NOT COME ON WHEN TURRET POWER SWITCH IS SET TO ON.  VEHICLE MASTER POWER OK.  As in the previous discussion, this flow chart (figures 13A, B, and C, on pages 38, 39, and 40) begins with a list of supplies, test equipment, and special tools which
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must be used with the ATP, and directs the mechanic, by using the NOTE, to read paragraph 18-2 before beginning; this is the paragraph which gives general information about troubleshooting as well as some directions for preparing the tank for testing.  The mechanic then goes to block 1 (figure 13A, on page 38).

In block 1, the mechanic finds he must turn ON circuit breaker 13 in the turret networks box (TNB), then turn ON the TURRET POWER switch.  Finding that circuit breaker 13 remains on, the mechanic goes to block 2.  There he is directed to set the VEHICLE MASTER POWER switch to OFF, connect the breakout box to connector TJ1 on the power distribution box using cable 1 and adapter 2, and turn ON the VEHICLE MASTER POWER switch.  He is then told to check for 18 to 30 vdc between 9(-) and 31(+) on the breakout box.

Finding the voltage as indicated, the mechanic goes to block 4 (figure 13B on page 39).  Here, he sets the VEHICLE MASTER POWER switch to OFF and connects the breakout box to TEST 1 on the turret networks box using cable 1 and adapter 2.  He turns ON the VEHICLE MASTER POWER switch again, and checks for 18-30 vdc between 10 and 11 on the breakout box.  Finding 18-30 vdc between 10 and 11, the mechanic follows the YES branch to block 6, where he checks for 18-30 vdc between 11 and 16 on the breakout box.

Seeing that there are 18-30 vdc between 11 and 16, the mechanic goes to block 9.  There, the VEHICLE MASTER POWER is turned OFF, TNB circuit breaker 13 is turned OFF, and the TURRET POWER switch is held to ON.  The mechanic is then told to check for continuity between 11 and 1.7 on the breakout box.  Finding continuity, the mechanic goes to block 10 in the flow chart, which tells him to check for less than five ohms between 11 and 19 on the box.

Noting that there are less than five ohms between 11 and 19, the mechanic goes to block 13 (figure 13C on page 40) which tells him to disconnect 1W102-P1 from TNB J8, and to check for less than five ohms between 11 and 19 again.  Again, the chart asks if the mechanic found less than five ohms.

This time, the mechanic answers NO and goes to block 15.  He is instructed there to disconnect 1W102-P2 from J1 on the commander's control panel.
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o Breskeut Box Tool Kit. 12311086
o Multmeter

NOTE
Read para. 18-2 before domng any work.

o Sat circuit breaker 13 on turret networks
box o ON.
o Set TURRET POWER switch (o ON.

Dess circuit brasker 13 st off?

KO YES

(2) 3

o Set VEHICLE MASTER POWER switch w0
OFF.

o Coamect braakout box to power
distribgtion box TJ1 wsng CABLE NO. 1
and ADAPTER NO. 2.

Set VEMICLE MASTER POWER switch to
ON.

Check for 18 to 30 V dc detween 31 (+)
sad 9 {-) on braskout boz.

Ase there 18 0 30 ¥V dc?





FIGURE 13A.  PARTIAL ATP FLOW CHART, V/TPC-3.
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o Set VEMICLE MASTER POWER mmtch to
OFF.

o Consect draskeut box 12 turret metworks

Saz TEST 1 wsing CABLE ND. 1 and

DN.
o Check for 18 to 30 V dc between 10 {4}
ond 11 (-)uhu_kmhu.

YES ND

1 SRR
| aemee1830Ver

o Check for 18 te 30 V dc detween 18 {+)
sad 11 {-) on breskout boz.

fze there 18 1o 30 V de?
YES ND o

o Set VENICLE MASTER POWER switch o
OFF.
o Set owcut bresker 13 on turret networks
boz to OFF.
o -Hoid TURRET POWER switch 10 ON.
o Check for contmusty batween 11 gad 17
on beeakout box.

iz there comtmuity?

3 NO

o Oheck for lezs than 5 ohms between 1!
and 19 on breskout dox.

Ile

Does muttwneter show less thea 5 ohms?

Go to bleck 18.

OO

® Repisce turret netweorks box

o Rafer 1o TM 8-2350-255-20-2-3-1.
pars. 2-7.

o Verify that probiem is solved.





FIGURE 13B.  PARTIAL ATP FLOW CHART, V/TPC-3

(CONTINUED).
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[image: image26.png]Replace wrret netwerks bex.

@ Reler 10 TM 9-2350-255-20-2-3-1.
pana. 2-7.

Verity that probiom iz soved.

o Descoasect TW102-P1 frem twrret
sstwerks box J8.
o Check for iess than 5 ohms betwees 31

ond 15 sa breskeut bez.
Replace turret aetworks bex

o Refer to TM $-2350-255.-20-2-3-1.
N 0 YE S paa. 2-7.

Verily that groblem iz soived.

@ o Dacosmect TW102-P2 from commander’s
coatrol panel J1.

e

-
\J
LN J
g

e O

NOTE
H muitmeter shows iess than 5 ohms,
go smmediately to block 16.

- w
e o,
o o 0-00
-
»

o [Check for less thar 5 chms between
contact X and comnector bady-and-all-
other contacts oo 1W102.P1,

.. -e ®y
¢ o700

{ 4
L]
¢ o o2efeder

4 '3
o onele
0,0 0301

Does moltimeter show less than S shms?
- IW102-P1

YES NO

o Repilace wng haraess assembly TW102. Comaect TW102-P1 to twrret setworks
e Refer 1o TM 8-2350-255-20-2-3-1, box J8.
para. 2-13. Replace commander's control panel
o Venty that problem s solved. assembdly.
' o Refer 10 TM-9-2350.255-20-2.3-1.
para. 2-5.
Verify that probiem o selved.

o Set VEHICLE MASTER POWER swntch 3o
OFF.

o Cosnect beeskout box to turvet setworks
box TEST 1 ssmg CABLE NO. 1 and
ADAPTER NO. 1.

o Set cwcurt breskers 13 theouph 18 e
terret aetworks bex te OFF.





FIGURE 13C.  PARTIAL ATP FLOW CHART, V/TPC-3

(CONTINUED).
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The NOTE in block 15 tells the mechanic to go immediately to block 16 if the multimeter shows less than five ohms.  A NOTE like this indicates to the mechanic that he is about to perform a simple task a rather high number of times.  In this case, the direction following the NOTE is to check for less than five ohms between contact X and both the connector body and all other contacts on 1W102-P1.  The mechanic is asked again if there is less than five ohms.  With no reading of less than five ohms, the mechanic goes to block 17.  Here, after connecting 1W102-P1 to TNB J58, the mechanic must replace the commander's control panel assembly, according to instructions cited in the block.  He must then verify that the problem has been solved.

4.  Conclusion

The V/TPC subsystem is the heart of the M1 tank's electrical system.  All electrical power for-the hull and the turret starts in this subsystem.  The mechanic must know how this system operates, and how to locate and isolate faults in the system to keep the tank in working order.  The troubleshooting procedures discussed in this task are representative of those which the mechanic needs to know to perform his job.
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PRACTICAL EXERCISE 2

1.  Instructions

On a plain sheet of paper, write down the answers to the following questions.  When you have answered them, turn the page and check your answers.

First Requirement

a.  In which technical manual will the mechanic find the troubleshooting pretest procedures for the V/TPC subsystem?

b.  What does the mechanic find first, after seeing the fault symptom description in the PTP flow chart?

c.  What four equipment conditions-must be satisfied before the mechanic can begin working on the tank?

d.  Instructions for inspecting electrical connectors are given in the pretest procedures.  What tool must the mechanic use if the connectors

cannot be removed by hand?

e.  What are the standard initial test conditions for the loader's station?

Second Requirement

a.  What display on the STE-M1 tells the mechanic that the STE is ready to begin a test?

b.  What does the STE set communicator (SETCOM) display to tell the mechanic it is prepared to run the V/TPC subsystem test?

c.  Identify the four types of STE messages listed in the PTP flow chart.

d.  What is the purpose of the six-digit codes used in STE message displays?

e.  In place of the STE test set, what are the two tools used in an alternate troubleshooting procedure?
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f.  When master power in the tank cannot be turned on from the commander's control panel, and the mechanic connects a jumper between contacts W and X on J11 of the turret networks box, what does he do when he finds continuity between test points 13 and 14 on the breakout box?

g.  When master power in the tank cannot be turned off from the commander's control panel, and the mechanic finds no continuity between 29 and 30 on the breakout box until he connects a jumper between contacts T and V on connector J7 on the hull networks box, what component is faulty?

h.  Neither the TURRET POWER light nor turret power itself come on when the TURRET POWER switch is turned ON, even though the tank's master power supply is functioning.  After turning everything off in the tank, the mechanic goes into the turret networks box and turns ON circuit breaker 13.  When he then tries to turn on turret power, the TURRET POWER light still does not light, turret power still does not come on, and circuit breaker 13 does not trip to OFF.  Describe the sequence of events that comprise the mechanic's next step.
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LESSON 2.  PRACTICAL EXERCISE - ANSWERS

First Requirement

a.  TM 9-2350-255-20-2-2-1.

b.  A list of common tools.

c.  The tank must be parked, the parking brake must be set, the engine must be stopped, vehicle master power must be turned off.

d.  Conduit-style slip joint pliers with plastic jaw inserts.

e.  All turret networks box circuit breakers are set to ON, the TURRET BLOWER switch is set to OFF, the GUN/TURRET DRIVE switch is set to POWERED, the turret lock is set to LOCKED.

Second Requirement

a.  ENTER TEST NUMBER.

b.  TEST 1200 VEH TURRET PWR CNTL.

c.  General instruction, cable instruction, special instruction, fault.

d.  The codes indicate different follow-on procedures specified in the troubleshooting TM for various faults in the system.

e.  A multimeter and a breakout box.

f.  The mechanic disconnects 1W101-P1 from J8 on the slipring, connects a jumper between h and i on 1W101-P1, and checks for continuity between W and X on 1W101-P2.

g.  Branched wiring harness 2W109.

h.  The mechanic turns OFF the VEHICLE MASTER POWER switch, connects the breakout box to TJ1 on the power distribution box, turns ON the VEHICLE MASTER POWER switch, and checks for 18-30 volts direct current between 9 and 31 on the breakout box.
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