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W a r n i n g
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W A R N I N G

DEATH or SERIOUS INJURY may result from contact with 115-VAC,
400-Hz, 3-PHASE power existing within this equipment.
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C H A P T E R  1

I N T R O D U C T I O N

TM11-6625-1826-40

1-1.  Scope of Manual

a.  This  manual contains functioning of
equipment and general support maintenance
for Test Set, Terrain-Calibration Indicator
AN/AAM-33 (indicator test set). General sup-
port maintenance includes troubleshooting,
a n d  r e p l a c e m e n t ,  a d j u s t m e n t  a n d
alignment, repair, and general troubleshooting.

b. Operator and organizational maintenance
procedures are contained in TM 11-6625-1826-
12.

1-2. Indexes of Publications

a. Refer to the latest issue of DA Pam 310-4 to
determine if there are new editions, changes, or
addit ional  publications pertaining to the
equipment.

b. Refer to the latest issue of DA Pam 310-7 to
determine whether there are modification work
orders (MWO’s) pertaining to the equipment.

N O T E

Applicable forms and records are cov-
ered in TM 11-6625-1826-12.

1-3. Reporting of Errors

The reporting of errors, omissions, and recom-
mendations for improving this publication by
the individual user is encouraged. Reports
should be submitted on DA Form 2028 (Recom-
mended Changes to Publications and Blank
Forms) and forwarded direct to Commander, US
Army Electronics Command, ATTN: DRSEL-
MA-Q, Fort Monmouth, NJ 07703.

1-3 .1 .  Repor t ing  Equ ipment  Improvement
Recommendations (EIR)

EIR’s will be prepared using DA Form 2407
(Maintenance Request). Instructions for prepar-
ing EIR’s are provided in TM 38-750, the Army
Maintenance Management System. EIR’s
should be mailed direct to Commander, US
Army Electronics Command, ATTN: DRSEL-
MA-Q, Fort Monmouth, NJ 07703. A reply will
be furnished direct to you.

1-4. Reference Designations

Reference designations for major components of
Test Set, Terrain-Calibration Indicator AN/
AAM-33 are listed in TM 11-6625-1826-12.

1-1 /1 -2  b l ank



C H A P T E R  2

F U N C T I O N I N G  O F  E Q U I P M E N T

Section I. BLOCK DIAGRAM FUNCTIONING

TM11-6625-1826-40

2-1. Overall Function

The indicator test set performs a bench test of
either Terrain Display Indicator IP-970/AAS-
24 (tdi), or Calibration Display Indicator IP-
969/AAS-24 (cdi). The tdi is tested for bright-
ness, contrast focus, interlace, resolution, lineari-
ty and centering. The cdi is tested for brightness
and focus. Each unit is tested separately with-
out disturbing Detecting Set, Infrared AN/
AAS-24.

2-2. Block Diagram
(f ig .  FO-2)

2 - 1



in the operate mode as indicated by the lighted
OPR lamp The phase sensing relay lAlK4 op-
erates as long as the input power continues to
have the proper phase rotation. If the input
power fails in this respect, the phase sensing
relay 1A1K4 restores to remove the +5-vdc
input power to power control lAlK4. This condi-
tion causes the FAIL lamp to light, the STBY
lamp to light and the OPR lamp to extinguish.
The indicator test set is reactivated by setting
the power mode switch to RESET.

f. Video Generator 1A1A1. Video generator
1A1A1 generates output signal frequencies to
test the tdi or cdi. Its outputs are vertical sync

TM 11-6625-1826-40

Section II. CIRCUIT

2-3. Equipment Interconnection
(fig. 2-l)

A complete indicator test set is formed by con-
necting the equipment as shown in figure 2-l.

2-4. Circuit Functioning
(fig. F0-3)

a. AC Power Distribution
(1) The 115-vac, 400-Hz, 3-phase power en-

ters the indicator test set through lAlJ2-A, B,
C, and D. This input is applied to filter 1A1A10.
The 115-vac, 400-Hz, 3-phase output of filter
lAlAl0 is applied through CB2 to standby relay
1A1K1-A2, B2, and C2 and to phase sensing

to test point 20, 50 Hz, 100 Hz, and 25 kHz to
miscellaneous circuits 1A1A3 and video to video
processor 1A1A2.

g. Video Processor 1A1A2. Video processor
1A1A2 applies video to the tdi and one of four
selected signals, controlled by the CALIBRA-
TION INDICATOR INPUT switch, to the cdi.

h. Miscellaneous Circuits 1A1A3. Miscellane-
ous circuits 1A1A3 receives 25 kHz, 100 Hz, and
50 Hz from video generator 1A1A1 and gener-
ates reticle ramp, tdi horizontal sync, read ver-
tical sync, brightness, and tdi step to the tdi and
horizontal sync and video gate to the cdi.

FUNCTIONING

relay 1A1K4-0A, 0B, and 0C. The neutral line
is connected to a ground terminal. Phase sens-
ing relay K4 monitors the phase rotation of the
input ac power and operates to provide a path
from 1A1K4-A2 to 1A1K4-A1 for the +5-vdc
power supply to be monitored by power control
1A1A4. A missing phase or improper phase rota-
tion causes K4 to restore and remove the +5 vdc
from power control 1A1A&14.

(2) Setting the power mode switch to STBY
(standby) causes the standby relay 1A1K1 to op-
erate applying phase A through contacts Al and
A2; phase B through contacts B1 and B2; and
phase C through contacts Cl and C2; to the pow-

Figure 2-1. Interconnecting diagram.

2 - 2
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Table 2-1. TEST POINTS Switch 1A1S7, Deck A

Table 2-2. TEST POINTS Switch 1A1S7, Deck B

Table 2-3. TEST POINTS Switch 1A1S7, Deck C

Table 2-4. TEST POINTS Switch 1A1S7, Deck D

2 - 4
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Table 2-4. TEST POINTS Switch 1A1S7, Deck E Table 2-5. TEST POINTS Switch 1A1S7, Deck E--
continued

Section III. PRINTED CIRCUIT BOARD FUNCTIONING

2-5.  Video Generator ,  1A1A1
(fig.  FO-4)

2 - 5
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2-7. Miscellaneous Circuits, 1A1A3
( f i g .  F O - 6 )

2 -6 .  V ideo  P roces so r ,  1A1A2
( f i g .  F O - 5 )

2 - 6
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2-8. Power Control, 1A1A4
(fig.  FO-7)

The outputs of the +l56-vdc, +15-vdc, +5-vdc,
and -15vdc regulated power supplies are ap-
plied to 1A1A4 P1-18, P1-16, P1-14, and P1-
17 as sense voltages. If any of the four voltages
sensed by the power control circuit exceeds the
overvoltage or undervoltage limits, the dc re-
turn to the tdi unit or cdi unit under test and re-
lays 1A1K2 and 1A1K3 is removed, removing
power from the unit under test. The four sense
voltages are applied to four voltage dividers,
consisting of R4 through R11, which reduce each
of the applied voltages to three volts. The di-
vided voltage from the -15-vdc power supply is
inverted by unity-gain amplifier Z1. The four
+3-vdc levels are applied through R12, R13,
R14, and R20 to the level detectors as an OR
function and deviations in any one of the sensed
voltages will appear at C4. The OR function is
applied to noninverting input Z2-3 and to in-
verting input Z3-2. A reference voltage is de-
veloped by resistor Rl and zener diodes CR1 and
CR2. The reference level for overvoltage detector
Z2 is established by potentiometer R21; the ref-
erence level for undervoltage detector Z3 is es-
tablished by R19. If the OR function input is
either higher than the overvoltage reference level
or lower than the undervoltage reference level,
the output at  Z2-6 or Z3-6 is  high,  biasing
transistor Ql on increasing the voltage drop
across R26, and biasing transistor Q2 off. When
transistor Q2 is cut off, relay 1A1A4K1 is open,
the 28-vdc return circuit is opened. FAIL power
of 28 vdc is applied from 1A1A4-4 through relay
1A1A4K1-B2 and B3 to relay 1A1A4K2-X1
causing it to operate and furnish 28 vdc through
1A1A4-7 to light FAIL lamp 1A1DS1. Latch-
out power of 28 vdc enters at 1A1A4-9 and is
applied through 1A1A4K2-A2 and A1 to latch
1A1A4K2 in the operate condition and maintain
the FAIL lamp even if proper operating power
returns. It is necessary to set the power mode
switch to RESET on STBY to remove the latch-
out power furnished by power mode switch
1A1S4B-3 to  1A1A4-9.  This action allows
1A1A4K2 to restore and 1A1A4K1 to operate
before reapplying latch-out power to 1A1A4-9.
Resistors R22, R23, and R24 provide failsafe pro-
tection against the failure of amplifier-a Z2 and
Z3.

N O T E

Power control  1A1A4 can l ight the
FAIL lamp in either standby or operate

mode. The operate mode cannot be ac-
hieved unless a tdi or cdi unit under test
is connected to the indicator test set. The
connection of a tdi or cdi unit under test
can besimulated by a jumper between
1A1J5-H and J or 1A1J9-s and t. Only
one of these connections need be simu-
lated to operate the indicator test set

2 - 9 . 15-Vdc Power Supply, 1A1A5
The 15-vdc power supply 1A1A5 is identical to
the 15-vdc power supply 7A3 in Detecting Set,
Infrared AN/AAS-24. Refer to TM 11-5850-
241-34/1 for a general description of this printed
circuit board.

2 - 1 0 . 15-Vdc Power Supply, 1A1A6
The -15-vdc power supply 1A1A6 is identical to
the -15-vdc power supply 7A4 in Detecting Set,
Infrared AN/AAS-24. Refer to TM 11-5850-
241-3@ for a general description of this printed
circuit board.

2-11. Integrated Circuit Power Supply, 1A1A7

The integrated circuit power supply 1A1A7 iden-
tical to the integrated circuits power supply 7A5
in Detecting Set, Infrared AN/AAS-24. Refer
to TM 11-5850-241-34/1 for a general descrip-
tion of this printed circuit board.

2 - 1 2 . 150/250-Vdc Power Supply, 1A1A8
( f i g .  F O - 8 )
150/250-vdc power supply 1A1A8 provides 150-
vdc regulated power for miscellaneous circuits
1A1A3 and the unit under test. The operation of
1A1A8 is typical of the operation of the 1A1A5,
1A1A6, 1A1A7 regulator boards in the indicator
test set.

a. 232-vac, 400-Hz, 3-phase power is applied to
a full-wave bridge rectifier consisting of diodes
CR1 through CR6. Capacitors C1 through C6
protect the diodes from transient voltage surges.
The unregulated dc voltage is applied to external
heatsink 1A1A9 and across predrivers Q8 and
Q9. Comparator  Z1 has one input on pin 2
which is the voltage developed across external
resistor 1A1R9. The input to Z1-3 is deter-
mined by a voltage divider network consisting of
resistor R24, potentiometer R20 and external re-
sistor 1A1R10. Integrated circuit Z1 is pro-
tected at inputs 2 and 3 by C11 and 12 which
by-pass any overload.

b. The preregulator Q1 and resistor R4 form
a parallel path to couple the output of Z1 to pre-
driver Q9 through pin 23 to external resistor
1A1R7, back into pin 12 to the base of predriver

C h a n g e  1  2 - 7
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Q8. The emitter of the two predrivers develop
the  d r ive  cur ren t  to  the  ex te rna l  hea t s ink
1A1A9.  The  two  t r ans i s to r s  Q1  and  Q3  in
1A1A9 regulate the current of the output and
dissipate excess heat.

c.  The other circuitry on the 150/250-vdc
power supply is not used and may be ignored in
circuit analysis, as pins 16 and 18 are shorted ex-
ternally.

2 - 1 3 . Heatsink Assembly, 1A1A9
( f i g .  2 - 2 )

Heatsink assembly 1A1A9 is not a printed circuit
board; it is a chassis mounted assembly.

a. Transistors Q2 and Q6 operate in series
parallel to regulate the current of the 15-vdc
power supply. An increase in load causes a more
positive signal at 1A1A9-11 and an increase in
current in Q2. This increase is applied to Q6
and the two working together increase the total
current to regulate the output voltage at pins 1,
2, 3, and 4.

b. The two regulating transistors for the 150/
250-vdc power supply, Q1 and Q3, operate in an
identical manner as Q2 and Q6. The bases are
both controlled from the 150/250-vdc power
supply and conduct more or less current to
maintain a stable output at pin 12.

c. Transistors Q4 and Q5 operate identical to
Q2 and Q6. All circuitry and interactions are
the same.

2 - 1 4 . Filter Assembly, 1A1A10
( f ig .  2 -3 )

Filter assembly 1A1A10 protects the indicator test
set internal components from induced or power
source generated transients. The 115-vac, 400-
Hz, 3-phase input power at 1A1J2 is applied
across 1A1A10-Rl, R2, R3, and R4 and through
FL1 through FL4. The filtered output of FL1
through FL4 is applied through 1A1A10-L2 and
L3 and to the three sections of C2. The ac output
of 1A1A10 at C2-1 is phase A; C2-2 is phase B;
C2-3 is phase C; and C2-4 is neutral. The 28-
vdc input at 1A1J1-A is applied through FL5 and
L1 to C1. This is the +28-vdc output at E2. The
28-vdc return is 1A1J1-B through FL6 and L1
to C1. The return reference is E3.

igital Logic. The 54 series in-
tegrated circuits are high speed, low power,
era1 purpose circuits for digital applicat

2-8

This series includes the basic gates, flip-flop ele-
ments and complex logic and storage elements
needed to perform all functions of general pur-
pose logic systems. The digital logic circuits em-
ployed in the indicator test set are SN5400J,
SN5420J, SN5430J, SN5473, and SN5490J. All
units in the indicator test set are suffixed by J
to denote case style. The SN5400 (A, fig. 2-4)
is a quadruple, 2-input positive NAND gate.
Four NAND gates with two inputs each, and
one output each are *combined in one package.
The SN5420 (B, fig. 2-4) is a dual, 4-input posi-
tive NAND gate. Two NAND gates with four
inputs each, and one output each are combined
in one package. The SN5430 is an 8-input posi-
tive NAND gate. One NAND gate with eight
inpu t s  and  one  ou tpu t  i s  in  th i s  case .  The
SN5473 (C, fig. 2-4) is a dual J-K master-slave
flip-flop. Inputs to the master section are con-
trolled by the clock pulse. The clock pulse also
regulates the stage of coupling transistors which
connect the master and slave sections.  The
SN5490 (D, fig. 2-4) is a high speed decade
counter consisting of four dual-rank, master-
slave, flip-flops. When used as a binary coded
decimal decade counter, the BD input is external-
ly connected to the A output. The A input re-
ceives the incoming count, and a count sequence
is obtained. When a symmetric-al divide-by-ten
count is desired, requiring division by ten, the D
output is externally connected to the A input.
The input count is then applied at the BD input
and a divide-by-ten square wave is obtained at
output A.

b. Operational Amplifiers. The operational
amplifiers used in the indicator test set are dif-
ferential amplifiers and function as summing am-
plifiers, buffer amplifiers, and comparators. Ter-
minal numbers of one amplifier may be different
from another amplifier as can be seen by com-
paring the SN52702L and the SN52709L (fig. 2-
5 and 2-6) found in the indicator test set. The
inverting input is designated (-) while the non-

inverting input is
plied to the invert

2-15.  Integrated Circuits
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Figure 2-2. Heatsink 1A1A0, schematic diagram.
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Figure 2-3. Filter Assembly 1a1a10, schematic diagram.

2 - 1 0
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2 - 1 1 Figure 2-4. Integrated Circuits, types SN5400J, SN5420J, SN5472J, and SN5490J.
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Figure 2-5. Integrated circuit SN52702L.
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Figure 2-6. Integrated circuit SN52709L.

2 - 1 3
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C H A P T E R  3

GENERAL SUPPORT MAINTENANCE

Section I .  GENERAL

3 - 1 .  L e v e l  o f  M a i n t e n a n c e

3-2 .  Main tenance  Forms  and  Records
Chart 3-1. Oscilloscope AN/USM-281A Control Settings

3 - 3 .  t o o l s  a n d  t e s t  E q u i p m e n t

3 - 1



TM 11-6625-1826-40

Section II. TROUBLESHOOTING

3-4. General Troubleshooting Instructions 3-5.  Organization of Troubleshooting

ing diagrams is the same numerical code ex-
plained in figure FO-1.

formers can often be located by sight, smell, and
hearing. The majority of faults however, must
be isolated by checking voltages and resistanc-
es, or by checking the equipment against the
general support test procedure contained in sec-
tion VI of this chapter.

b. Sectionalization. For ease of troubleshoot-
ing, the equipment may be thought of as consist-
ing of functional entities, each related eletri-
cally but categorized separately by the function
performed. The first step in troubleshooting is to
locate the function, or functions, at fault by the
following methods:

(1) Visual inspection. The purpose of the vi-
sual inspection is to locate faults without test-
ing or measuring the circuits. All visual signs
should be observed and an attempt made to sec-
tionalize the fault to a particular function.

3 - 2
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Figure 3-1. test setup.

C h a n g e  2 3 - 2 . 1
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Chart 3-2. Troubleshooting Procedure
N o t e :  A d j u s t  a n d  a l i g n  a p p r o p r i a t e  P C B  b e f o r e  r e p l a c i n g .

3 - 3
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C A U T I O N

Table 3-2. Voltage Measurements
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Table 3-3. Resistance Measurements

C h a n g e  2  3 - 7
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Table 3-4. Continuity Measurements

3 - 8
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3 - 6 .  I n t e r u n i t  T r o u b l e s h o o t i n g

C h a n g e  2  3 - 9
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Figure 3-2(1). Waveforms (part 1 of 2).
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Figure 3-2(2). Waveforms (part 2 of 2).

C h a n g e  2  3 - 1 1



T M  1 1 - 6 6 2 5 - 1 8 2 6 - 4 0

S e c t i o n   I I I .  R e m o v a l  a n d  R e p l a c e m e n t

3 - 7 .  R e m o v a l

3 - 8 .  R e p l a c e m e n t
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Figure 3-3(1). Parts location, control unit 1A1 (part 1 of 2).
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Figure 3-3(2). Parts location, control unit 1A1 (part 2 of 2).
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Figure 3-4. Parts location, filter assembly 1A1A10.

C h a n g e  1  3 - 1 5
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S e c t i o n  I V .  A d j u s t m e n t  a n d  A l i g n m e n t

3 -9 .  Ad jus tmen t  P rocedures

3 - 1 0 .  A l i g n m e n t

S e c t i o n  V .  R e p a i r s

3 -11 .  Pa r t s  r ep lacemen t  Techn iques
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3-12 .  Pa r t s  Subs t i t u t ion

Section VI. GENERAL SUPPORT TEST PROCEDURES

3-13.  Purpose and Instructions

3-14.  Test  Equipment Required for Testing

3 - 1 5 .  T e s t  P r o c e d u r e

Chart 3-3. General Support Test Procedure
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A P P E N D I X

R E F E R E N C E S
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FO-1. Color code for military standard resistors, inductors, and capacitors.
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FO-1. Color code for military standard resistors, inductors, and capacitors.
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FO-2. Overall block diagram.
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FO-2. Overall block diagram.
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FO-3(1). Overall schematic diagram, control unit 1A1 (part 1 of 2).
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FO-3(1). Overall schematic diagram, control unit 1A1 (part 1 of 2).
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FO-3(3). Overall schematic diagram, control unit 1A1 (part 2 of 2).
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FO-3(2). Overall schematic diagram, control unit 1A1 (part 2 of 2).  F O - 4
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FO-4. Video generator 1A1A1, schematic.
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Notes :  Unless  Othe rwise  Spec i f i ed
1 .  Res i s to r s  a re  1 /4  wa t t
2.  Resistance Values are in ohms
3 .  For  comple te  re fe rence  des igna to r

prefix with 1A1A2

FO-5. Video processor 1A1A2, schematic diagram.
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FO-6. Miscellaneous circuits 1A1A3, schematic diagram.
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FO-7. Power control 1A1A4, schematic diagram.
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FO-8. 150/250-vdc power supply 1A1A8, schematic diagram
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FO-9. Wiring diagram, control unit 1A1 (part 1 of 3).
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FO-9(1). Wiring diagram, control unit 1A1 (part 1 of 3).
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FO-9(2). Wiring diagram, control unit 1A1 (part 2 of 3).
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FO-9(3). Wiring diagram, control unit 1A1 (part 3 of 3).
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FO-9(3). Wiring diagram, control unit 1A1 (part 3 of 3).
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FO-9(3). Wiring diagram, control unit 1A1 (part 3 of 3).
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