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GENERAL

The purpose of this subcourse is to introduce the direct support electrical system test set (DSESTS-M1/FVS).  Emphasis will be placed on the procedures to set up the DSESTS-M1/FVS and power supply and adjust the test set to the proper voltage; and the procedures to perform the self-test and shutdown of the DSESTS-M1/FVS and to troubleshoot a line replaceable unit from an M1 tank.

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

Lesson 1:
SETTING UP THE DIRECT SUPPORT ELECTRICAL SYSTEM TEST SET (DSESTS-M1/FVS) AND POWER SUPPLY, AND ADJUSTING THE TEST SET VOLTAGE 

TASK 1:
Describe the procedures to set up the direct support electrical system test set (DSESTS-M1/FVS) and power supply, and to adjust the test set to the proper voltage.

Lesson 2:
PERFORMING THE SELF-TEST AND SHUTDOWN OF THE DIRECT SUPPORT ELECTRICAL SYSTEM TEST SET (DSESTS-M1/FVS), AND TROUBLESHOOTING A LINE REPLACEABLE UNIT FROM AN M1 TANK 
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TASK 1:
Describe the procedures to perform the self-test and shutdown of the direct support electrical system test set (DSESTS-M1/FVS).
TASK 2:
Describe the procedures to troubleshoot a line replaceable unit from an M1 tank.
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LESSON 1
SETTING UP THE DIRECT

SUPPORT ELECTRICAL SYSTEM

TEST SET (DSESTS-M1/FVS) AND POWER

SUPPLY, AND ADJUSTING THE TEST SET VOLTAGE

TASK 1.
Describe the procedures to set up the direct support electrical system test set (DSESTS-M1/FVS) and power supply, and to adjust the test set to the proper voltage.

CONDITIONS

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

STANDARDS

Within 3 hours

REFERENCES

No supplementary references are needed for this task.

1.  Introduction
The direct support electrical system test set (DSESTS-M1/FVS) is a computer-controlled test device used by Intermediate Direct Support/Intermediate General Support (IDS/IGS) personnel to troubleshoot various components that have been removed from a vehicle.

This lesson describes the procedures to set up the DSESTS-M1/FVS and power supply and adjust the test set to the proper voltage.

When the unit level mechanic replaces a unit repaired by IDS/IGS personnel, it is expected to function properly.  In certain situations it could be critical if it does not.

Understanding how the DSESTS operates, and how to troubleshoot and repair the line replaceable units is essential in putting out a quality product.
1
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2.
Physical Description

a.
General.  The complete test set consists of seven major assemblies.  Each assembly is housed in a separate case.  Three of the major assemblies are electronic assemblies consisting of the operator interface unit (OIU), the electronic control assembly (ECA) interface assembly (EIA), and the ECA motor assembly (EMA).  The other four assemblies contain the test cables, adapters, and equipment required for testing the M1 and fighting vehicle systems (FVS) electrical system assemblies.


(1)
Operator Interface Unit (OIU)(figure 1 on the following page).  The OIU (1) consists of a portable aluminum/plywood laminated case assembly (2) with attached operator control panel (3).  The case assembly consists of a case and case cover which are joined together by eight latches (4).  The case cover contains the memory module (5), and the FVS memory module (6).  A cable storage compartment (7), with a hinged panel cover, is also provided in the case cover for stowing the memory cable assembly (8), the power cable assembly (9), and the test set probe assembly (10).  When the case cover is in position and the eight latches are closed, the case assembly is water and air tight.  Two automatic pressure relief valves (11) are mounted on the OIU: one on the case cover and one on the case.  These are for venting internal air pressure during air flight.  Lift handles (12) located on the case assembly permit easy handling.


(2)
ECA Interface Assembly (EIA)(figure 2 on page 4).  The EIA (1) is a portable aluminum/plywood laminated case which contains the electronics assembly (2).  Electrical connections on the electronics assembly front panel (3) allows the interface assembly to be connected to the test set OIU and ECA under test.  The case assembly consists of a case and case cover which are joined together by eight latches (4).  When the case cover is in position and the eight latches are closed, the case assembly is water and air tight.  Two automatic pressure relief valves (5) are mounted on the EIA: one on the case cover and one on the case.  These valves are for venting internal air pressure during air flight.  Lift handles (6) located on the case assembly permit easy handling.

2

DSESTS-M1/FVS - OD 0461 - LESSON 1/TASK 1
[image: image1.png]READINESS/
PROFESSIONALISM

THE ARMY INSTITUTE FOR PROFESSIONAL DEVELOPMENT
ARMY CORRESPONDENCE COURSE PROGRAM





FIGURE 1.  OPERATOR INTERFACE UNIT.

(3)
ECA Motor Assembly (EMA)(figure 3 on page 5).  The EMA (1) consists of a portable aluminum case and case cover joined by eight latches (2).  The case contains the ECA motor mount assembly (3).  The motor mount assembly (3) which contains the traverse motor, flywheel, and optical chopper is easily lifted from the case by using two handles (4).  Two automatic pressure relief valves (5) are mounted on the motor assembly (1), one on the case and one on the motor mount assembly (3).
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These valves are used to vent internal air pressure during air flight.  Lift handles (6) located on the case assembly permit easy handling.
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FIGURE 2.  ECA INTERFACE ASSEMBLY.
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FIGURE 3.  ECA MOTOR ASSEMBLY.

(4)
Cable Stowage Units (figures 4, 5, 6, and 7 on pages 6 through 9).  Each of the cable stowage units (1) consists of a portable aluminum/plywood laminated case assembly and the test set components stored in it.  Stored items include all test set electrical cables, test adapters, test components, and technical manuals.  Each case assembly consists of a case and case cover joined by eight latches (2).  When the covers are in position and the eight latches are closed, the cases are sealed and are water and air tight.  An automatic pressure relief valve (3) is mounted on each case to vent internal air pressure during airflight.  Lift handles (4) located on the case assembly permit easy handling.
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FIGURE 4.  CABLE STOWAGE UNITS.
3.
Overall Function

a.  General.  The test set is a computer controlled test device.  Its purpose is to find faulty modules or parts within the M1 and M1A1 tanks and FVS electrical system assemblies that have been removed from the vehicles.  The test set measures actual voltage and frequency outputs from the assemblies being tested.  It then compares these measurements with values stored in the test set computer memory.  If the measured value agrees with the stored value, the next test may be performed.  Sometimes the test set will 
6
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automatically do the next test.  At other times, some action must be performed before the next test starts.  The test set provides short messages to the operator in the form of information commands, or questions.  These messages appear on the test set display.  Questions are answered by pressing the YES or NO pushbuttons on the test set control panel.  Most commands are carried out by operating switches and controls on the panel.  However, some 
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FIGURE 5.  CABLE STOWAGE UNIT.
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commands require that the operator operate other controls on the equipment being tested, and some commands tell the operator to use the equipment being tested.  If a measured value disagrees with a stored value in the test set computer, the test set display will tell the operator to replace a faulty module or part.
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FIGURE 6.  CABLE STOWAGE UNIT.
8

DSESTS-M1/FVS - OD 0461 - LESSON 1/TASK 1

[image: image12.png]EXTENOER CARD
F$Y-TJs-1

FST-TJ4

#51-143-2 FST-Was
PST-137-1
FST.was
STOWAGE rOR
FST CABLES AND

£ST1-17-2
FST.149-2

S1.1510

Fst.waz TECHNICAL MANUALS

FST-T48
#51-149-1

F$1-1J8

TEST AXTURE

RYA- WS
TWS-ws4
TCh-wss
’'C-WSe
W37y
wCs-wss
HCR- WS

FVI NO. 1

TDB-WaSs, Wos, Wa?, wes




FIGURE 7.  CABLE STOWAGE UNIT.
b.
Test Probe Function.  The test probe provides the operator with a greater fault isolation capability on certain line replaceable units (LRU's).  This function allows the operator to measure test points inside the LRU that are not available at the LRU interface connectors.  The test set display will tell the operator when to use the probe and which test points to probe.

c.
Failure Identification Function.  The test set has the capability of identifying the actual failed measurement in an assembly being tested.  When a fault message appears on the test set display, the operator can find out which measurement actually failed by pressing the NO pushbutton.  After pressing the NO pushbutton, the test
9

DSESTS-M1/FVS - OD 0461 - LESSON 1/TASK 1

set display will show the operator the actual measured value along with an identification number that can locate the step in the test program that failed.

d.
Self-Test.  The test set has a built-in self-test function.  This function tests all circuit card assemblies, modules, and all panel controls in the OIU when the YES pushbutton is pressed in response to a display message such as SELF-TEST.  If the self-test is passed, this tells the operator that the test set is working properly and the functional self-test can be performed.  If the self-test is failed, the test set cannot be used until it has been repaired.

e.
Functional Self-Test.  If the test set passes the self-test, the operator has the option to perform the functional self-test.  This function further checks the OIU by testing the input/output functions at the test connectors.  If the functional self-test is passed, testing of the electrical system assemblies can begin.

f.
External Power Supply.  A variable 18 to 30 volt direct current (vdc), 30 ampere minimum, regulated power supply is required to operate the test set.

4.
Testing Line Replaceable Units (LRUs) 

This section of the subcourse will discuss the test cable connections for testing the M1 and M1A1 electrical system assemblies.  Figure 8, on the following page, shows the various connections for testing these assemblies.  Power cable PWR-W1 is connected from the test set connector UJ1 to the external power supply.  Memory cable MEM-W60 is connected from the test set connector UJ3 on the operator panel to the M1 memory module connector J1 on the case cover.  These two cables remain connected throughout all testing on the M1 LRUs.  Although figure 8 shows all 14 LRUs connected, only one can be tested at a time.  The test set message display will tell the operator when to connect each test cable and test plug.  Figure 9, on page 12, shows the test cable connections for the interface adaptor (IA) self-test.  

The following paragraphs explain the proper hookup to test the M1 LRUs and the individual components in each LRU to be tested.

10

DSESTS-M1/FVS - OD 0461 - LESSON 1/TASK 1
[image: image13.png]ECA-W70 THRU ECA-WB4





FIGURE 8.
TEST SET CABLE CONNECTIONS


(M1 AND M1A1 LRUs).
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FIGURE 9.
TEST SET CONNECTIONS


(IA SELF-TEST).
a.
Turret Networks Box (TNB).  When test cable TNB-W2 is connected between the TNB and test set and test plugs TNB-J8 and TNB-J9 are connected to the TNB, the following replaceable modules and parts of the TNB can be tested:


(1) 
Circuit card assemblies (A1-A4).

(2) 
Relays (K1-K11, K13).

(3) 
Circuit breakers (CB2-CB6, CB9-CB22, CB25-CB33, CB101).

(4)
Transistor (Q1).

(5)
Switch (S1).
12
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b.
Line of Sight Electronics Unit (LOS-EU).  When test cable LOS-EU-W7 is connected between the LOS-EU and the test set, the following replaceable modules of the LOS-EU can be tested:


(1)
Preregulator circuit card assembly (A1).


(2)
400 Hertz reference supply circuit card assembly (A2).


(3)
Regulator circuit card assembly (A3).


(4)
DC (direct current) power amplifier circuit card assembly (A4).


(5)
Gyro wheel bridges circuit card assembly (A5).


(6)
Digital control transformer circuit card assembly (A6).


(7)
Stabilization assembly circuit card assembly (A7).


(8)
Demodulator assembly circuit card assembly (A8).


(9)
Logic circuit card assembly (A9).

c.
Gun Turret Drive Electronics Unit (GTD-EU).  When test cable GTD-EU-W4 is connected between the GTD-EU and the test set, the following GTD-EU modules can be tested:


(1)
Power supply circuit card assembly (A1).


(2)
Elevation circuit card assembly (A1).


(3)
Azimuth circuit card assembly (A3).

d.
Commander's Weapon Station Power Control Unit (CWS-PCU).  When test cable CWS-PCU-W3 is connected between the CWS-PCU and the test set, the following modules and parts can be tested:


(1)
Power control unit circuit card assembly (A1).


(2)
Servo amplifier (XAR1).


(3)
Transistor (Q1-Q4).


(4)
Relay (K1).

13
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e.
Computer Electronics Unit (CEU).  When test cable CEU-WS is connected between the CEU-IA and the test set, the following CEU modules and parts can be tested:


(1)
Reticle drive circuit card assembly (A1).


(2)
Processor circuit card assembly (A2).


(3)
Fixed program circuit card assembly (A3).


(4)
Digital I/O circuit card assembly (A4).


(5)
Digital I/O circuit card assembly (AS).


(6)
Power conditioning circuit card assembly (A6).


(7)
Sensor input circuit card assembly (A7).


(8)
Power supply (PS1).


(9)
Battery.

f.
Computer Control Panel (CCP).  When test cable CCP-W6 is connected between the CCP and the test set, the following CCP modules and parts can be tested:


(1)
Input/output and display circuit card assembly (A1/A2).


(2)
Switches (S1-S23, S25-S30).


(3)
Lamp Assemblies (DS1-DS28, DS31, DS32, DS34).

g.
Laser Range Finder (LRF).  When test cable LRF-W8 is connected between the LRF and the test set, the following LRF modules and parts can be tested:


(1)
Transceiver assembly (A1).


(2)
Logic assembly circuit card assembly (A3).


(3)
Power supply circuit board assembly (A4).


(4)
Switch (A2S1).

h.
Hull Networks Box (HNB).  When test cable HNB-W9 is connected between the HNB and the test set and test plugs HNB-J1 and HNB--J8 are connected to the HNB, the following
14

DSESTS-M1/FVS - OD 0461 - LESSON 1/TASK 1

HNB modules and parts can be tested:


(1) 
Circuit card assemblies (A1-A4).

(2) 
Circuit breakers (CB1-CB7, CB9-CB24, CB26-CB30, CB101).

(3)
Relays (K1, K3-K10, K12-K18, K20, K21, K101).

(4)
Diodes (CR1, CR7, CR15).
i.
Hull Power Distribution Box (HDB).  When test cable HDB—W10 is connected between the HDB and the test set, and test adapter cables and test plugs (HDB-J4/J6, HDB-J5, HDB-J6) are connected to the HDB, the following HDB parts can be tested:


(1)
Circuit breakers (CB1-CB7).

(2)
Relays (K1A, K1B, K2).
j.
Driver's Instrument Panel (DIP).  When test cable DIP-W11 is connected between the DIP and the test set, the following modules and parts can be tested:


(1)
Circuit card assemblies (AI-A4).

(2)
Switches (S1, S2).

(3)
Meters (M1-M4).

(4)
Relays (K1-K3).

(5)
Lamps (DS1-DS23).
k.
Driver's Master Panel (DMP).  When test cable DMP-W12 is connected between the DMP and the test set, the following modules and parts can be tested:


(1)
Circuit card assembly (A1).

(2)
Switches (S1-S14).

(3)
Relay (K1).

(4)
Lamps (DS1-DS10)


(5)
Potentiometer (R1).
15
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l.
Electronics Control Unit (ECU).  When test cable ECU-W113 is connected between the ECU and the test set, the following modules can be tested:  circuit card assemblies (A1A1, A1A2, A2A1, A2A2, A3A1, A3A2, A4).
m.
Tank Commander's Panel (TCP).  When test cable TCP-W18 is connected between the TCP and the test set, the following TCP modules and parts can be tested:


(1)
Circuit card assembly (A1).

(2)
Switches (S1-S12).

(3)
Lamps (DS1-DS17).

(4)
Potentiometers (R1, R2).
n.
Temperature Control Unit (TCU).  When test cable TCU-W19 is connected between the TCU and the test set, the following modules can be tested: circuit card assemblies (A1, A2).
5.
Test Set Internal Functions

The internal functions of the DSESTS-M1/FVS are as follows:

a.
Interface Adapter Function (IA).  The IA contains the CEU/TCU interface circuit card that provides the interface function between the OIU and the CEU and TCU LRUs.  This function also provides special signal conditioning and loading for testing the CEU and TCU.

b.
Power Supply Function (OIU PS1).  The internal power supply (PS1) of the OIU converts the external input power to other regulated voltages required by the OIU modules.  When the POWER ON/OFF circuit breaker on the control panel is set to ON, the external power is applied to power supply PS1.  The POWER indicator lamp is lit by the -15 volt output of PS1 to the panel indicator.  Other outputs of PS1 are +15 volts to the display function, +15 and +5 volts to the microcomputer control and input functions, and ± 15 volts to the input functions.  The external input power is also made available at the output connectors to supply operating power to the LRU.
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c.
Power Supply Function (EIA PS1).  The internal power supply (PS1) of the EIA converts the input power to regulate + 15 volts and +5 volts required by the EIA circuit card assemblies.

d.
Microcomputer Function.  The microcomputer is composed of the processor and its permanent and temporary memory storage.  This function is contained on the following circuit boards:


(1)
Processor (A6).  The processor directs the performance of all the tests that the test set is capable of performing.  It performs the test sequences that are stored in memory and causes the various commands and questions to be displayed.  It also reads values from the LRU test interface connectors and compares them with values stored in memory.  Based on these comparisons, the processor makes decisions as to whether a given module is good or bad.


(2)
RAM (A3).  The random access memory (RAM) provides temporary storage for the microcomputer.  A11 test instructions are temporarily stored in the RAM before being carried out.


(3)
RAM/PROM (A5).  This circuit card contains permanent memory for the processor to interpret programs stored in the remote memory programmable read only memory (PROM) and temporary storage of test results and calibration data.


(4)
Extended Memory PROM (A4).  This circuit card contains permanent memory to permit the processor to interpret the programs stored in the remote memory PROMs.


(5)
Remote Memory PROM (A2, A3, A4, A5).  The PROM is the main memory storage for the microcomputer where all of the test sequences are permanently stored.  These circuit cards are located in the M1 and FVS memory modules.


(6)
Memory Interface (A1).  This circuit card, located in the M1 and FVS memory modules, provides the interface function between the remote memory and the processor.


(7)
Extended Memory (A1, A2).  These circuit cards contain permanent memory storage of all test sequences required to perform the functional self-test.

17
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e.
CRU Control Function (A7).  The communication register unit (CRU) control converts coded instructional data into a form usable by the other functions.  This card sends the operator actions (YES, NO, STOP) and the test connector signals to the microcomputer for processing.  It also lights the control panel indicators (ANSWER REQUIRED and SELF-TEST FAIL) on command from the microcomputer.

f.
CRU Buffer Function (A19).  This card transfers measurement data to and control data from the microcomputer.

g.
CRU Distributor Function (A34 and EIA-A1). This card converts coded instructional data into a form usable by other functions.

h.
Display Assembly Function.  The display assembly receives coded messages from the CRU.  The messages (up to 60 characters) are then decoded and sent to the control panel message display.

i.
Input Function.  These circuit cards accept various types of input signals from the test connectors and send the measurements to the microcomputer as follows:


(1)
Analog-to-Digital (A/D) Converter (A8).  The A/D converter changes analog signals from the test connectors to digital signals and sends them to the microcomputer.


(2)
Analog Preprocessor (A9).  The analog preprocessor receives time varying voltages from the test connectors and processes them for acceptance by the A/D converter.


(3)
Logic Input (A10).  This card receives digital input signals from the test connectors and sends them to the microcomputer.


(4)
Hi-Level Multiplex (A25, A26, A27, A28, A29, A30 and RIA A6).  These seven cards transfer general analog signals from the test connectors to the A/D converter for measurement.


(5)
Relay Multiplex (A15).  This card selects the proper signal return for measurements from the test connectors.

18
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(6)
Signal Conditioner (A22, A23, A24, A21, A32, A33, A38 and EIA A4 and A5).  These signal conditioners provide special analog signals and signal switching for M1 and FVS LRUs.


(7)
Active terminator (A20, A21, A35, A36 and EIA A3).  These circuit cards supply the proper load to the LRU for signal measurement.


(8)
Serial Digital Input/Output (A17).  This card transfers serial digital signals to and from the M1 tank computer electronics unit and the test set microcomputer.

j.
Output Functions.  These circuit cards generate various types of output signals required by the LRU as follows:


(1)
Linear Output (A18).  The linear output card sends direct current (dc) test signals to the LRU.


(2)
Relay Driver (A12, A13, and A14).  These circuit cards send control voltages to M1 and FVS LRUs for operating relays.


(3)
Digital Driver (A16).  The digital driver card sends digital test signals to the LRU.


(4)
Relay Switch (EIA A2).  This card switches various connections between the EIA and the ECA when testing the ECA.

k.
Panel Controls and Indicators.  The controls and indicators on the test set help the test set operator by giving him signals, messages, and commands while the troubleshooting tests are going on.  The panel controls and indicators are:


(1)
Panel Indicator Lamps.  The indicator lamps include a POWER lamp, an ANSWER REQUIRED lamp, and a SELF-TEST FAIL lamp.  The POWER lamp lights when power is applied to the test set.  The ANSWER REQUIRED lamp lights when a "yes" or "no" answer is required of the test set operator.  The SELF-TEST FAIL lamp lights when the test set fails the built-in self-test.


(2)
Panel Switches.  Panel switches include YES and NO pushbutton switches, a STOP pushbutton switch, and a test set power circuit breaker switch.  The YES and NO 
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switches send "yes" and "no" answers to the microcomputer in response to an ANSWER REQUIRED lamp indication.  The STOP switch is pressed to stop a test in process and return to the start of the test.  The power circuit breaker controls power to the test set.  The NO switch is also used to repeat a test after a failure message is displayed.


(3)
Message Display.  The message display can display 60 alpha-numeric characters.  The message is displayed on three lines, with 20 characters per line.

6.
Preparation For Operation 

Like all test equipment, the DSESTS-M1/FVS has to be set up properly in order to do the job it is designed to do.  The steps to set up the test set for operation are:

a.
Remove OIU Case Cover.  To remove the OIU case as illustrated in figure 10 on the following page, the operator should do the following:


(1)
Press pressure relief valve button (1) to relieve air pressure.


(2)
Turn each of the eight latch handles (2) one-half turn counterclockwise.


(3)
Lift and take off case cover (3) from the case.

b.
Take Out Power and Memory cables.  Remove the power and memory cables, as illustrated in figure 11 on page 22, by doing the following:


(1)
Press in two release buttons (1) on the cable stowage compartment lid (2) and open the cable compartment (3).


(2)
Take out the M1/FVS power cable PWR-W1 (4) and memory cable MEM-W60 (5) from the cable stowage compartment (3).


(3)
Make sure cable identification band (6) reads MEM-W60 and cable identification band (7) reads PWR-W1.

20
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FIGURE 10.  REMOVING OIU CASE COVER.
c.
Set Up Power Supply.  To prepare the power supply (figure 12 on page 23) for operation with the test set, set up the power supply as follows:


(1)
Set the ON/OFF switch to OFF.


(2)
Turn the CURRENT COARSE and FINE controls to the full clockwise position, then set the CURRENT COARSE and FINE controls to the full counterclockwise position.


(3)
Set ON/OFF switch to ON.


(4)
Make sure the line ON indicator lamp is lit.


(5)
Adjust the COURSE and FINE VOLTAGE controls until the voltmeter reads 24 volts direct current.
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FIGURE 11.  TAKING OUT POWER AND


MEMORY CABLE.
To prepare the power supply for operation with the test set, connect the power cable as follows:


(1)
Set ON/OFF switch to OFF.


(2)
Remove two screws (1) and cover (2)(figure 12 on the following page).

(3)
Connect the white (+) power cable lead to the (+) bus bar on the rear of the power supply.


(4)
Connect the black (-) power cable lead to the (-) bus bar on the rear of the power supply.


(5)
Connect the green (ground) power cable lead to the ground terminal on the rear of the power supply.


(6)
Install cover (2) and two screws (1).
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FIGURE 12.  POWER SUPPLY.
d.
Check Overvoltage Trip Point.  To set; up the test set for operation, the operator has to check the overvoltage trip point on the power supply (figure 13 on the following page) as follows:

CAUTION
The HP/62629B power supply OVERVOLTAGE ADJUST (1) must be adjusted for 32 volts direct current.  If adjustment is above 32 volts direct current, damage to the equipment could result.


(1)
Set the power supply ON/OFF switch (2) to OFF.


(2)
Set the VOLTAGE COARSE control (3) to the full counterclockwise position.


(3)
Set the power supply ON/OFF switch (2) to ON.


(4)
While watching the voltmeter (4), slowly adjust the VOLTAGE COARSE control (3) until the OVERVOLTAGE 
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ADJUST circuit trips causing the OVERVOLTAGE indicator lamp (5) to come on and the voltmeter (4) to read zero.
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FIGURE 13.  POWER SUPPLY.
e.
Connect Power Cable.  The last step to set up the test set for operation is to connect the power cable.  As illustrated in figure 14 on the following page, the power cable is connected as follows:


(1)
Set the OIU ON/OFF circuit breaker (1) to OFF.


(2)
Set the power supply ON/OFF switch (2) to OFF.


(3)
Plug-in power cable PWR-W1 (3) connector W1-P1 (4) to the OIU connector UJ1 (5).


(4)
Connect cable PWR-W1 (3) leads to the power supply output bus terminals on rear of power supply.


(5)
Set the power supply ON/OFF switch (2) to ON.


(6)
Set the OIU ON/OFF circuit breaker (1) to ON.
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FIGURE 14.  CONNECTING THE POWER CABLE.
7.
Conclusion

This lesson has discussed the physical description, overall function, the proper hook-up to test line repairable units on the M1 tank, the internal function, and the preparation and procedures to set up the DSESTS-M1/FVS.  The next lesson will cover the procedures to perform the self-test and shutdown the test set, and to troubleshoot a line replaceable unit from an M1 tank.
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PRACTICAL EXERCISE 1

1.
Instructions

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

2.
Scenario

You have been recently assigned to the U.S.  Army Ordnance Center and School, Aberdeen Proving Ground, Md.  and you are presently attending the Instructor Training Course.  Upon completion, you are to be assigned to the Mobility Department as an instructor.  In the Instructor Training Course, you are required to give classes on subjects being taught in your area of assignment.  The subject assigned to you is to give a one hour presentation on the Direct Support Electrical Systems Test Set (DSESTS-M1/FVS).  You have no experience on this test equipment, so you know you have a lot of work to do.  You get the appropriate Technical Manuals and begin to study.

Below is a list of questions you feel will help you to better understand the DSESTS-M1/FVS.  Prepare an answer sheet for the questions that follow.

3.
Requirement 

a.
What happens if a measured value disagrees with a stored value in the test set computer? 

b.
What does the test probe function allow the operator to do? 

c.
Which function in the test set has the capability of identifying the actual failed measurement in an assembly being tested? 

d.
Which two cables remain connected throughout all testing on the M1 LRUs? 
e.  How many LRUs can be tested at one time using the DSESTS-M1/FVS? 
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LESSON 1.  PRACTICAL EXERCISE - ANSWERS

1.
Requirement

a.
The test set display will tell the operator to replace a faulty module or part.

b.
To measure test points inside the LRU that are not available at the LRU interface connectors.

c.
The failure identification function.

d.
The power cable and the memory cable.

e.
One.
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LESSON 2

PERFORMING

THE SELF-TEST AND

SHUTDOWN OF THE DIRECT

SUPPORT ELECTRICAL SYSTEM TEST SET

(DSESTS-M1/FVS) AND TROUBLESHOOTING

A LINE REPLACEABLE UNIT FROM AN M1 TANK

TASK 1.
Describe the procedures to perform the self-test and shutdown of the direct support electrical system test set (DSESTS-M1/FVS).
CONDITIONS

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

STANDARDS

Within 1 hour

REFERENCES

No supplementary references are needed for this task.

1.
Introduction
The direct support electrical systems test set (DSESTS-M1/FVS) can test the line replaceable units only if it is operating properly.  The automatic self-test and the functional self-test ensures that the test set is free of faults and functioning properly.

This task will discuss the procedures for performing the self-tests and give the detailed steps to shutdown the test set after operation.

It is important to know how to perform the necessary procedures.  Unless the test set is operating properly, the line replaceable units cannot be properly diagnosed and repaired.
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2.
Perform Self-Test

The procedures for performing the self-test on the DSESTS-M1/FVS will be discussed next.

a.
Check OIU Input Voltage.  Refer to figure 15.  To check the OIU input voltage, the following steps should be performed:

NOTE

The OIU automatically checks the input voltage, when the power is applied to make sure the OIU is within operating voltage.  If the input voltage is less than 18 volts direct current or greater than 30 volts direct current, a display message to adjust the external power supply will be shown.  If the input voltage is within limits when power is applied, the adjust power supply message will not be displayed.

[image: image20.png]ADJ VOLTS TO 18V--30V
OLTS IS 24.0000 OK
PUSH YES WHEN OK





FIGURE 15.  CHECKING OIU INPUT VOLTAGE.

(1)
If the display (1) flashes and displays the following:
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ADJUST VOLTS TO 16V-30V



VOLTS IS (actual value)



PUSH YES WHEN OK


(2)
Adjust the power supply (2)(figure 15 on the previous page) until the second line (3) on the display (1) reads VOLTS IS 24.0000 OK.


(3)
When OK flashes to the right of the voltage value, push the YES pushbutton (4) and hold it in until the display (1) stops flashing.


(4)
The OIU display (1) should read SELF-TEST IN PROGRESS for 20 seconds.

b.
Check OIU Cooling Fan.  Refer to figure 16.  To check the OIU cooling fan, the following steps should be performed:

[image: image21.png]WARNING
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FIGURE 16.  CHECKING THE OIU COOLING FAN.
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NOTE
The OIU cooling fan circuitry is automatically checked during the OIU power up self-test.  If the fan circuitry is bad, a fault message will appear on the OIU display.  If the fan is operating properly, the message SELF-TEST? will be displayed.

Operation of the OIU with a faulty cooling fan is not recommended.  Continued operation could cause the test set to overheat, resulting in false test results.


(1)
If the ANSWER REQUIRED lamp (1)(figure 16 on the previous page) is on and the display reads:

WARNING

FAULTY FAN*A38*A10

GEN 200
the YES pushbutton (3) should be pressed.  The display (2) should change to read IS EMERGENCY OPERATION REQUIRED? 


(2)
If emergency operation is not required, shut down the OIU and stow cables.


(3)
If emergency operation is required, press the YES pushbutton (3).


(4)
If the OIU cooling fan is operating properly or emergency operation is required, the display (2) reads SELF-TEST.

c.
OIU Self-Test.  The steps in table 1 on pages 32 through 34 describe how to perform OIU self-test:

NOTE
The OIU self-test and functional self-test should be performed daily, when the test set is placed in operation or anytime the operator suspects trouble in the OIU.  The self-test routines should also be performed after transporting the test set.
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TABLE 1.  OIU SELF-TEST.
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TABLE 1.  OIU SELF-TEST (CONTINUED).
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TABLE 1.  OIU SELF-TEST (CONTINUED).
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d.
Functional Self-Test.  The functional self-test is a test used by the operator to further ensure that the test set is fault free and functioning properly.  To perform the functional self-test, the following should be done:


(1)
Remove FST Cables and Adapters From OIU Case Cover.  Refer to figure 17 on the following page.  This section describes the steps to remove the FST cables.



(a)
Press in two release buttons (1) on the stowage module assembly lid (2) and open lid (2).



(b)
Take out FST adapters (3).



(c)
Take out FST cables FST-W86, FST-W87 and FST-W88 (4) from cable stowage compartment (5).
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FIGURE 17.  REMOVING FST CABLES.

(2)
Performing Functional Self-Test.  Refer to figure 18 on the following page.  When the functional self-test is started, the following steps should be done:



(a)
Display (1) flashes:

ADJ VOLTS TO 24.0000 

VOLTS IS (actual value) 

PUSH YES WHEN OK 



(b)
Adjust the power supply (2) until the second line (3) on the display (1) reads VOLTS IS 24.0000 OK.



(c)
When OK flashes to the right of voltage value, push the YES pushbutton (4) and hold in until the display (1) stops flashing.



(d)
Follow the instructions shown on the display (1) until the display reads MEMORY DEVICE AVAILABLE? 


(e) Press YES pushbutton (4).  Display (1) changes to CONNECT CABLE MEM-W60 TO UJ3.



(f)
Plug in memory cable MEM-W60 (2) to OIU connector MEMORY UJ3 (3) and to the M1 or FVS MEMORY MODULE (4) connector J1 OIU (5) as shown in figure 19 on the following page.
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FIGURE 18.  PERFORMING THE FUNCTIONAL


SELF-TEST.
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FIGURE 19.  HOOKING UP TEST CABLES.
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(g)
Press the YES pushbutton (6) after cable (2) is connected.



(h)
Display (1) reads TEST IN PROGRESS.



(i)
Follow the instructions shown on the display (1) until the display reads DSESTS OK.



(j)
Press YES pushbutton (6).  Display changes to DISCONNECT ALL TEST CABLES.



(k)
Disconnect all FST cables and adapters.

[image: image23.png]



FIGURE 20.  REMOVE POWER TO EIA.

3.
Shutdown Procedure 

After completion of operation, the DSESTS has to be shut down properly.  This paragraph will describe how to
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place the EIA, EMA, OIU, and the IA in a shutdown condition.

a.
Remove Power to EIA.  Refer to figure 20 on the previous page.  To remove power to the EIA the following steps should be followed:


(1)
Set the OIU POWER ON/OFF circuit breaker (1) to OFF.


(2)
Unplug the NATO connector (2) from the external 24 volts direct current power supply.


(3)
Set the EIA POWER switch (3) to OFF.


(4)
Set the ECA POWER switch (4) to OFF.

[image: image24.png]



FIGURE 21.  DISCONNECTING ECA AND EIA CABLES.
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b.
Disconnect Cables from The ECA And the RIA.  Refer to figure 21 on the previous page.  The order in which the cables of the test set should be removed is discussed next.


(1)
Unplug cable ECA-W83 (1) connector W83-P1 (2) from RIA connector UJ1 (3).


(2)
Screw connector cover (4) on RIA connector (3).


(3)
Put cover (5) on cable connector W83-P1 (2).


(4)
Repeat the previous three steps to remove all ECA test cables.

c.
Store ECA Test Cables.  Refer to figure 22.  The steps to store the ECA test cables are discussed next.

[image: image25.png]



FIGURE 22.  STORE ECA CABLES.
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(1)
Place all ECA test cables in the cable stowage unit FVS No.  2 case (1).

(2)
Place tray (2) in case (1).

(3)
Place case cover (3) on case (1).

(4)
Turn each of the eight latch handles (4) on the case cover (3) one-half turn clockwise.

d.
Install EIA Case Cover.  Refer to figure 23.  Install the EIA case cover as follows: 


(1)
Place EIA case cover (1) in position on EIA case (2).

(2)
Turn each of the eight latch handles (3) on the case cover (1) one-half turn clockwise.

[image: image26.png]



FIGURE 23.  INSTALL EIA CASE COVER.
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FIGURE 24.  INSTALLING EMA CASE COVER.
e.
Install EMA Case Cover.  Refer to figure 24. The EMA case cover is installed by doing the following:


(1)
Place EMA case cover (1) in position on the EMA case (2).

(2)
Turn each of the eight latch handles (3) on the case cover (1) one-half turn clockwise.

f.
Remove Power To IOU.  Refer to figure 25 on the following page.  The steps to remove the power to the OIU are discussed next.


(1)
Set OIU POWER ON/OFF circuit breaker (1) to OFF.


(2)
Set power supply ON/OFF switch (2) to OFF.
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FIGURE 25.  REMOVE POWER TO OIU.
g.
Disconnect Power Cable.  Refer to figure 26 on the following page.  The power is disconnected by doing the following:


(1)
Unplug the M1/FVS cable PWR-W1 (1) connector W1-PI (2) from the OIU connector UJ1 (3).


(2)
Screw the connector cover (4) on the OIU connector UJ1 (3).


(3)
Put cover (5) on the cable connector W1-P1 (2).


(4)
Disconnect cable PWR-W1 (1) leads from the power supply output bus terminal on the rear of the power supply.

h.
Disconnect Memory Cable.  Refer to figure 27 on the following page.  To disconnect the memory cable, the following should be done:


(1)
Unplug cable MEM-W60 (1) connector W60-P1 (2) from the OIU connector UJ3 (3).
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FIGURE 26.  DISCONNECT POWER CABLE.
[image: image30.png]



FIGURE 27.  DISCONNECT MEMORY CABLE.
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(2)
Screw connector cover (4) on the OIU connector UJ3 (3).

(3)
Put cover (5) on the connector W60-P1 (2).

(4)
Unplug cable MEM-W60 (1) connector W60- P2 (6) from memory module connector J1 (7).

(5)
Screw connector cover (8) on the memory module connector J1 (7).

(6)
Put cover (9) on the cable connector W60-P2 (6).
[image: image31.png]



FIGURE 28.  STORING CABLES.
44

DSESTS-M1/FVS - OD 0461 - LESSON 2/TASK 1

i.
Store Cables.  Refer to figure 28 on the previous page.  The cables should be stored in the following manner:


(1)
Place cable PWR-W1 (1), cable MEM-W60 (2), and cable TCP-W50 (3) in the cable stowage compartment (4).


(2)
Close the compartment lid (5) and press in two buttons (6) to lock the lid (5) 


(3)
Place the cover (7) on the OIU case (8).


(4)
Turn each of the eight latch handles (9) on the cover (7) one-half turn clockwise.


(5)
The shut down is finished at this point.

4.
Conclusion 

This task has discussed the procedures for performing the self-test and the shutdown procedures for the DSESTS-M1/FVS.  The next task will describe the procedures to troubleshoot a line replaceable unit from an M1 tank.
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LESSON 2

PERFORMING THE SELF-TEST

AND SHUTDOWN OF THE DIRECT

SUPPORT ELECTRICAL SYSTEM TEST

SET (DSESTS-M1/FVS) AND TROUBLESHOOTING

A LINE REPLACEABLE UNIT FROM AN M1 TANK

TASK 2.
Describe the procedures to troubleshoot a line replaceable unit from an M1 tank.

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

STANDARDS
Within 1 hour

REFERENCES

No supplementary references are needed for this task.

1.  Introduction

This subcourse, up to this point, has described the procedures to set up, adjust the power supply to the proper voltage, perform the automatic and functional self-test and shut down the direct support electrical system test set (DSESTS-M1/FVS).  This task describes the procedures to troubleshoot a line replaceable unit from an M1 tank, using the DSESTS-M1/FVS.

2.
Troubleshooting a Line Replaceable Unit 

This paragraph will discuss an actual troubleshooting procedure using the direct support electrical system test set (DSESTS-M1/FVS) to troubleshoot a line replaceable unit (LRU) from an M1 tank.  The sample LRU is "Hull networks box found faulty during vehicle troubleshooting."

46

DSESTS-M1/FVS - OD 0461 - LESSON 2/TASK 2

This procedure will begin at the point where the hull networks box has been given to the mechanic for repair.

a.
Equipment Conditions.  The equipment conditions include:


(1)
The DSESTS-M1/FVS on a clean work surface, with the power off.


(2)
The power supply on a clean work surface, with the power off.


(3)
The HNB on a clean work surface.

b.
Connect Cables.  Refer to figure 29 on the following page.  To connect the DSESTS-M1/FVS to the power supply do the following steps:


(1)
Connect the power cable PWR-W1 (1) to the DSESTS-M1/FVS and the power supply.


(2)
Connect the power cable to UJ1 (2) on the DSESTS-M1/FVS.


(3)
Connect the white lead (3) to the positive (+)(4), the black lead (5) to negative (-)(6), and the green lead (7) to ground (8) on the power supply.


(4)
Using the MEM-W-60 cable (9), connect the Memory Module (10) to the Operator Interface Unit (11).


(5)
Plug one end of the cable MEM-W-60 (9) into the connector UJ3 (12) on the Operator Interface Unit (11).


(6)
Plug the other end of cable MEM-W-60 (9) into connector J1-OIU (13) on the M1 Memory Module.

CAUTION
The DSESTS-M1/FVS must not be powered up or down with the test cables connected to the DSESTS-M1/FVS to avoid damage to the DSESTS-M1/FVS.


(7)
Set the power supply (14) ON/OFF switch (15) to the ON position.
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FIGURE 29.  HNB TEST SET-UP.

(8)
Set the power supply output:



(a)
Set the voltage to 24 volts direct current.



(b)
Set the current coarse knob (16) to the fully clockwise position.
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(9)
Set the DSESTS-M1/FVS ON/OFF circuit breaker (17) to the ON position.


(10)
Select self-test from the menu if required.


(11)
Select HNB test from the menu.


(12)
Connect the ground clip (1) to the HNB chassis ground as shown in figure 30 on the following page.


(13)
Connect cable HNB-W9 (2) to the DSESTS-M1/FVS and the HNB.

c.
Starting The Troubleshooting Procedure.  At this point in the troubleshooting procedure, the mechanic should follow the test set display and do the following:


(1)
Adjust the power supply voltage.  Display will read:

ADJ VOLTS TO 24.0000 

VOLTS IS 24.0000 OK 

PUSH YES WHEN OK 


(2)
When OK flashes to the right of the voltage value, push YES and hold until display stops flashing.


(3)
At this point, the mechanic should follow the display until the test set finds a fault or shows that the unit is OK.


(4)
After doing step 3, the display will read:  HNB OK RERUN TEST? 


(5)
For the purpose of this subcourse, the answer is NO.  However, if the answer were YES, the mechanic would rerun the test one more time to verify operation of the HNB, and then power down the DSESTS-M1/FVS in accordance with TM 9-2350-255-34-1-1-1 page 10-11.


(6)
Since the display did not read: HNB OK RERUN TEST?, the next step in the troubleshooting procedure asks, "Is the DSESTS-M1/FVS blank or garbled?" 


(7)
In this case the answer is NO.  However, if the answer were YES, the test set display would direct the mechanic to HNB Fault Message Index of the technical manual and refer to fault message; 
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FAULTY UNIT - INPUT OVERLOAD GEN 100, which would direct him to the repair procedures.


(8)
Since the answer to step (7) was NO, the display will now read: REPLACE?
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FIGURE 30.  CONNECTING CABLES TO THE HNB.
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(9)
The display did not read REPLACE?, so the answer is NO.  However, if the answer was YES, the mechanic would be directed to do the following:



(a)
Power down the DSESTS-M1/FVS in accordance with the technical manual.



(b)
Go to the HNB Fault Message Index of the TM 9-2350-255-34-1-1-1 and do the action listed in the index to correct the fault.

NOTE
If action listed in the HNB Fault Message Index does not fix the fault, do the alternate troubleshooting procedures listed in TM 9-2350-255-34-1-1-1.



(c)
After the above action has been done, the mechanic should repeat the test.


(10)
Since the answer to the question in paragraph 2c (8) on the previous page was NO, the troubleshooting procedure directs the mechanic to the HNB Fault Message Index in TM 9-2350-255-34-1-1-1 and do the action listed to correct the fault.

NOTE
If action listed in the HNB Fault Message Index does not fix the fault, do the alternate troubleshooting procedures listed in TM 9-2350-255-34-1-1-1.

After the above action has been taken, the mechanic should repeat the test.

3.
Conclusion

This task has covered the procedures to be used while troubleshooting a line replaceable unit (LRU), using the DSESTS-M1/FVS.  The DSESTS-M1/FVS is simple to use after the test cables have been hooked up properly.  The mechanic has to simply follow the display messages on the test set that directs him to another test procedure, a faulty part within the LRU, and the repair procedure to repair the LRU.

51

DSESTS-M1/FVS - OD 0461 - LESSON 2/PE 2

PRACTICAL EXERCISE 2

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

1.
During the OIU, power up self-test, what message will be displayed if the cooling fan is operating properly?

2.
Operation of the OIU with a faulty cooling fan could result in what?

3.
When connected, what would cause damage to the DSESTS-M1/FVS if the DSESTS-M1/FVS is powered up or down?

4.
When the display shows OK flashing to the right of the voltage value, what step should be next?

5.
When troubleshooting the hull networks box, and the action listed in the Fault Message Index does not fix the fault, what should the next step be?
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LESSON 2.  PRACTICAL EXERCISE - ANSWERS

1.
The message SELF-TEST? will appear on the display.

2.
False test results.

3.
The test cables.

4.
Push the YES pushbutton and hold until the display stops flashing.

5.
Do the alternate troubleshooting procedures listed in TM 9-2350-255-34-1-1-1.
53

DSESTS-M1/FVS - OD 0461 - REFERENCES
REFERENCES
54

DSESTS-M1/FVS - OD 0461 - REFERENCES

REFERENCES
The following documents were used as resource materials in developing this subcourse:

TM 9-2360-256-34-1-1-1

TM 9-4931-686-12
55
