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Warning
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WARNING
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CHAPTER 1
INTRODUCTION

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,
and replacement, adjustment and
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
additional publications pertaining to the
equipment.

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

NOTE

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. Reporting Equipment 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 blank
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CHAPTER 2

FUNCTIONING OF EQUIPMENT

Section I. BLOCK DIAGRAM FUNCTIONING

2-1. Overall Function

The indicator test set performs a bench test of
either Terrain Display Indicator 1P-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
(fig. FO-2)

a. Ac Power Distridution. The 115-vac, 400-
Hz, 8-phase ac power is applied through jack
1A1J2, through the filters (FL) and circuit
breaker (CB2) to the contacts of standby relay
1A1K1. When standby relay 1A1K1 energizes a
path is completed to the dc power supplies and

transformer 1A1T1, where the ac is stepped up
or down, applied tv 1A1A6 through 1A1A7, and

and +1f vde is applied to video generator
1A1Al, -~15 and -15 vdc is applied to video proe-
essor 1A1A2, and +5, +15, and -15 vde is ap-
plied to miscellaneous circuits 1A1AS.

¢. Test Points. Externzl signals from the unit
under test are applied to the indicator test set
and are routed to the TEST POINTS section on
the control panel by the TEST POINTS switch
1A1S7. Power supplies are also routed to this
switch for monitoring.

d. D¢ Power Supplics.

(1) The +15, -15, and +160.vde power
supply outputs are applied to heatsink 1A1A9 to
accomplish heat dissipation. The output wolt-
ages of heatsink 1A1A9 provide opsrating pow-
er to the printed circuit boards and the ynit un-
der test. Each power supply also furnishes its
output to power contrcl 1AlA4 for monitoring.

(2) The +5-vde power supply 1A1AT does
not utilize the heatsink 1A1A9 for heat dissips-
tion but dees have an input of +15 vde from
heatsink 1A1A9. The output of the +5-vde pow-
er supply 1A1A7 is applied {0 the phase sensing
relay 1A1K4. If the ac phase sequence is correct,
relay 1A1K4 operates and the +5-vde power sup-
ply output is applied to power conirol 1A1A4
for monitoring.

e. Power Control 1431A4. Power contyol
1A1A4 monitors each of the dc power supplies.
If any of the monitored inputs varies, power con-
trol 1A1A4 removes operating power from the
indicator test set and the umit. under best and
causes the FAIL lamp to light by removing the
ground from relays 1ALK2, 1A1KS, and the
ONWa ﬁ'm
ste mode when o fall ¢
calor test sel goos 5
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in the operate mode as indicated by the lighted
OPR lamp The phase sensing relay |AIK4 op-
erates as long as the input power continues to
have the proper phase rotation. If the input
power fals in this respect, the phase sensing
relay 1A1K4 restores to remove the +5-vdc
input power to power control IAIK4. 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 1A1Al1. Video generator
1A1A1 generates output signal frequencies to
test the tdi or cdi. Its outputs are vertical sync

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.

Section Il. CIRCUIT FUNCTIONING
2-3. Equipment Interconnection relay 1A1K4-0A, 0B, and OC. The neutral line
(fig. 2-1) is connected to a ground terminal. Phase sens-

A complete indicator test set is formed by con-
necting the equipment as shown in figure 2-1.

2-4. Circuit Functioning
(fig. FO-3)
a. Ac Power Distribution

(1) The 115-vac, 400-Hz, 3-phase power en-
ters the indicator test set through |A1J2-A, B,
C, and D. This input is applied to filter 1A1A10.
The 115-vac, 400-Hz, 3-phase output of filter
IAIAIO is applied through CB2 to standby relay
1A1K1-A2, B2, and C2 and to phase sensing

ing relay K4 monitors the phase rotation of the
input ac power and operates to provide a path
from 1A1K4-A2 to 1A1K4-Al 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-

To 28-vDC ELECTRONIC
POWER p2liaie  TEST SET, TERRAIN- CONTROL UNIT
OURCE
50”_5_( CALIBRATION INDICATOR 1Al
W1
AN/AAM-33
P1fiaiz
w2

1Al 9 1A148 1ALJ7 1A146 1AIJS Alve 1A143
TO 115-VAG,
35 POWER
3PH P P1 P P1 P1 P1 P1 P1

wa oR
wo ws w7 we 5 W10 w3
P2 p2 P2 P2 P2 P2 P2
\ /
— v / 0 LIGHT SENSOR

5,10, CALIBRATION TO TERRAIN i MA‘NTE%“"SE

DISPLAY INDICATOR DISPLAV INDICATOR LI

UNIT UNDER TEST ULNIT UNDER TEST MK-I 1 72/MS-24)

EL4INOOT

Figure 2-1. Interconnecting diagram.
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transformer 1A1TY, pins 1, 2, and 8, respec-
w&y This power is also applied to the oper con-
mwmm relay 1A1K2-A2, B2, and C2.

ssecndary of 1A1T1 develops 1u.d-vae, 400-
H&&mefw the +5-vde Lower -upply
1AXAT; 22 vae, 400-Hz. 3-phase power for the
-15-vde power supply ; 22-vae, 400-Hz, 3-phase
power for the +15-vic power supply; ana 232-
vae, 400-Hz, 3-phasze power for the +150/+250-
vde power supply.

(3) Setting the power mode switch to UPR
{operate) esuses the power supply re'ay 1A1K2
to operate and furnish power to 1A1J9%-A, B,
and C and 1A41J5-A, B, and C through contacts
AlméAZ;Blande;deIandcz,mpec-
tively. This output is applied to the tdi through
1A1J5 and the cdi through 1A1J9.

b. De Power Digtribution.

(1) The 28-vde power enters the indicator
test set through 1A1J1-A and B. The output 28
vde from filler 1A1A10 is applied through CB1
and CR1.

{2) Setting the power mode switch 1A1S4 to
STBY applies 28 vde through 1A1S4-C1 to con-
tact 1A1K1-X1, causing it to operate; 28-vde
power is then applied to 1A1S4A-C2 wiper. The
K1 closed contacts D1 sad D2 allow power to be
applied to STBY !amp DS2-2 through 1A1X2-D2
and D3 causing the STBY lamp to light. 28-vde
FAIL power ‘s also applied to power control
1A1A4-4.

(3) Setting the power mode switch to OPR
causes latch out 28-vde power to be applied to
power control 1A1A4-9. This latch out power
enables the power control 1A144 to maintain a
steady FAIL indication, even under fluctusting
power conditions, until the power mode switch
is set to RESET. Contact wiper 1A1S4A-C2 fur-
nishes 28 vde to contact 7 and operates operate
relay 1A1K2. The 1A1X2 open contacts D2 and
D3 cause STBY lamp DS2 to extinguish, and the
closed contacts D1 and D2 cause OPR lamp DS3
to light and power relay 1A1K3 to operate.

(4) The +15-vdc power supply 1A1A5
+27-vdc unregulated output is applied to heat-
sink 1A1A9J11, pin 14; +15 vde for regulation
is applied to 1A1A9J11, pin 11. Heatsink
1A1A9 +15-vde output is sampled and returned
to 1A1A5-1 to control the regulated output.
The +15-vde power utilized in the indicator test

set is furnished from 1A1A9J11, pins 1, 2, 3, and
4.

(5) The -15-vdc power supply 1A1A6 is
the same as the +15-vdc power supply except for
application. The unregulated output is +12 vde

11-6625-1826-40

at 1A1A6-4 and is applied 1A1TASJ11, pin 21
The regulator drive is +1.5 vde and is applied to
1A1A9J11, pin 22. The -15 vde is developed at
1A1A6-13 and 6 and applied to the printed eir-
cuit boards for power. Ground return is devel-
oped at 1A1A9J11, pin 23.

(6) The integrated ecircuit power supply
1A1A7 has +15 vde applied at 1A1A7-23 from
1A1A9J11, nin 2, and -15 vde at 1A1AT-2 from
the -15-vde supply. These inputs provide power
for an amplifier and a voltage divider network.
The +5 vdc is developed at 1A1A7-1 and 3 and
applied to the printed circuit boards for power.
Ground return is 1A1A7-12 and 13.

(7) The +100/+250-vde power supply
1A1A8 provides +150 vdc at 1A1A8-18 and 16.
The 150 vde is applied to the power control for
monitoring and to miscellaneous circuits 1A1A3
in the operate mode. The reference resistors
1A1R6, 1A1R7, 1A1R8, 1A1IRS, and 1AI1RIG
determine the voltages at pins 1A1A8-1, 3, 5,
12, and 10 and the output of-the power supply.

(8) Heatsink 1A1AY (fig. 2-2) is used to
dissipate excess heat for the +15 vde, -15 wvde,
and +150-vdec power supplies. The outputs are
+15 vdc at 1A1A9J11, pins 1, 2, 3, and 4 and
+150 vdc at 1A1A9J11, pins 18 and 16. The -15-
vdc power supply does not develop its output
through heatsink 1A1A9, but establishes a
ground reference at 1A1A9-283.

(9) The 28-vdec return for relays 1A1K2
and 1A1K3 originates at 1A1A4-6. As long as
ac and dc voltages are correct, the 28-vdc return
allows relays K2 and K3 to operate and provide
a path for supplying voltages to the unit under
test. The 28-vdc return path can be traced as
follows: From 1A1A4-6 to 1A1A4-11, out of
the indicator test set at 1A1J5-J and 1A1J9-s,
back into the indicator test set at 1A1J5-H and
1A1J9-t, and then to K2-X2 and K3-X2. If
1A1A4 senses an incorrect voltage, the 28-vde
return is disrupted. Without the 28-vde return,
K2 and K3 restore to prevent ac and dc power
from being applied to the unit under test. The
STBY lamp DS2 will light and the OPR lamp
DS8 will extinguish.

¢. Video Generator 1A1A1. Video generator
1A1A1 develops output signals of 50 Hz, 100
Hz, 27 "2z, vertical syne and video. The 25 kHz
at 1A1A1-2, the 100 Hz at 1A1A1-6 and verti-
cal sync at 1A1A1-19 are always present when
the indicator test set is being operated. The 50
Hz at 1A1A1-28 is activated by the 50 Hz com-
mand input. The video at 1A1A1-17 is a result of
one or more command input signals which cause

2 -



various oulpuls to the unit under test. The
VIDEQO SELECT switch 14186, PATTERN
switch 1A1S1, FIELD OF VIEW switch and
CAL IND CONTRGLS INPUT switck 1A1SS
select the path for the command imput signals.
A logic 1 output signal is ciways present at
1A1A1-21. This signal is applied to VIDEQ
SELECT switch 1A1S6 and to FIELD OF VIEW
switch 1A1S3. Positioning VIDEO SELECT
switch to TD or CI applies the logic 1 signal w0
PATTERN switch 1A1S1 or INPUT switch
1A1S5. Setting PATTERN switch 1A1S1 to each
of its 5 positions of the INPUT to each of its 4
positions stimulates video generator 1A1Al1 to
apply the output at 1A1A1-17 as a result of the
command inputs. The FIELD OF VIEW switch
1A1S3 applies the logic 1 command signal to the
PATTERN switch 1A1S1 for application to
1A1A1-14 only when PATTERN switch 1A1S1
is in position 8.

d. Video Processor 1A1A2. Video processor
1A1A2 receives video from video generator
1A1A1 and applies it to the tdi and switches it
to the cdi. The tdi output is always present at
1A1A2-3 as long as there is an input at 1A1A2-
22. The cdi output is dependent on the INPUT
switch 1A1S5 to select video 1, 2, 3, or 4. The
INPUT switch 1A1S5 applies the selected input
to 1A1A2-1 or 8, or both 1 and 8. This input
determines whether video is present at pins 2, 6,
10, or 12.

e. Miscellaneous Cirecuits 1A1A3. Miscella-
neous circuits 1A1A3 receives inputs of 25 kHz,
100 Hz, and 50 Hz and develops outputs to ap-
ply to tdi or cdi. The 25 kHz input causes reticle
ramp and tdi horizontal to be sent to {he tdi and
causes calibration indicator horizontal sync to be
set to the edi. The 100 Hz input causes the video
gate signal to be sent to the edi. The 50 Hz input
causes both read vertical sync and tdi step sig-
nals to be applied to the tdi. The brightness
voltzage ontput at 1A1J4-2 is developed from the
+150-vde input and adjusted by the external
BRIGHTNESS potentiometer 1A1R3.

f. TEST POINTS Switch 1A187.

(1) TEST POINTS switch 1A1S7 is used to
transfer internal indicator test set signals to con-
trol panel 1A1 panel mounted test points for
monitoring. TEST POINTS switch 1A1S7 is an
8-contact, 5-deck, rotary switch. The wiper for
each deck is connected to panel mounted jacks
(test points).

(2) Deck A wiper is connected to test point 1.
The contacts of this deck, the signals monitored
at each contact, and the origin of the signal mon-
itored are shown in table 2-1.

2 -4

1 -6 6 2 5
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(8) Deck B wiper is connecied to test point
2. The contacts of this deck, the signeiz moni-
tored at each contact and the origin of the signals
monitored are shown in table 2-2.

(4) Deck C wiper is connected to test point
3. The contacts of this deck, the signals moni-
tored at each contact and the origin of the sig-
nails monitored are shown in table 2-3.

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

Contact Signal Origia
1 4150 vde 1A1A8-16
2 + 40 vde 1A1J7-H
3 - 25 vde 1A1J7J
4 + 30 vde 1A1J7-K
3 + 80 vde 1A1J7-L
6 High voltage sample 1A1J6-H
7 Tdi fail 1AWE K
8 Horizontal deflecticn drive 1A1J6-C

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

Contact Signal Origin
1 +15 vde 1A1A5-2
2 Contrast control 1A1R4-2
3 Brightness (10 to 80 vde) 1A1R3-2
4 Reticle intensity 1A1R2-2
5 Negative vertical deflection 1A1J6-E
6 Positive vertical deflection 1A1J6-F
7 Selected slew voltage 1A1J5-AA
8 Gain 3 control 1A1J4-S

(5) Deck D wiper is connected to test poirt
4. The contacts of this deck, the signals moni-
tored at each contact and the origin of the signals
monitored are siiown in table 2—4.

(6) Deck E wiper is connected to test point
SCOPE. The coniacts of this deck, the signais
monitored at each contact and the origin of the
signals monitored are shown in table 2-5.

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

Contact Signal Crigin
1 -15 vde 1A1A6-13
2 412 vde 1A1J9-2Z
3 - 6 vde 1A1J9-a
4 +4-300 vde 1A1J9-b
5 4-150 vde 1A1J9-¢
6 1.5 k vde 1A1J9-a
7 Slew voltage output 1A155-y
3 Gain 2 control 1A1J4-R

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

Contact Signal Origin
1 +5 vde 1A1A7-1
2 No connection -
3 Manual v/h 1A1J4d
4 Tdi sweep 1A1J5-8
5 -1.6 k vde 1A1J9-V
6 Blanking 1A1J9-Y
7 0° slew 1A1J5-2
8 Hot target mode 1A104-G
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Table 2-4. TEST POINTS Switch 1A1S7, Deck E

Tt Sbgaak Crigim
4 Vides intonsity 1ALRI-Z
2 Roticle raep LALAZ-1D
& % redovities” i ,,,_,n,;, -

4 Tdi step 1A1AS-2

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

continued
Contast Sgnak O.igin
& Read vertical ayne tA1A3-8
[ Video gate 1A1A2-1
7 Light semsor output 14333-D
£ Horizontal deflection sample 14LJ6-K

Section I1l. PRINTED CIRCUIT BOARD FUNCTIONING

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

The video generator consists of a 10-mHz oscil-
lator, frequency dividers and logie gates.

e. The 10-mHz oscillator is comnposed of tran-
sistor Q1, capacitors C8 and C4, resistors R1, RZ,
R3, and crystal Y1. The output is applied to
ping 12 and 13 of AND logic ic 1A1A1Z11A.
This amplifier-buffer applies its output to
1A1A1711D-2, 1A1A1Z8B-1 and 1A1A1Z12-
1.

b. Frequency dividers divide the 10-mHz os-
cillator output as follows:

(1) Network Z12 divides by 4 and by 2
yielding a 2.5-mHz signal at Z12-9 and a 5-mHz
signal at Z12-5. The 5-mHz signal at Z12-5 is
applied to Z12-12 as an input to obtain the 2.5-
mHz signal at Z12-9. The 2.5-mHz signal is ap-
plied to Z9-14, Z13-3, Z8B-2 and the 5-mHz
signal is applied to Z13-2.

2) The 2.5-mHz signal is divided by 10 and
by 2 by network Z9. The 1.25 mHz is apvlied
to Z13-6, Z8B—4 and Z9-1 to obtain the 250-kHz
signal. The 250-kHz signal at Z9-11 is applied
to gate Z123-12, gate Z5-4, azd to divider Z10-
i.

(3) Network Z10 divides the input by 5 and
by 10. The 25-kHz signal at Z10-12 is applied to
1A1A1J1-2 as 25-kHz output. The 50-kHz signal
at 210-11 is applied to divider Z7A-14 and
Z10-14 to obtain the 25 kHz at Z10-12.

(4) Divider network Z7A divides the input
by 2. The 25-kHz output is applied to Z2-12
and divider network Z3A-14.

(5) Divider network Z3A divides the input
by 2. The 125-kHz output is applied to Z8A-
12, to Z2-4, to Z5-1, and to divider Z3B-1.

(6) Divider Z3B is a divide by 5 network.
The 2500-Hz output is applied to Z8A-10, to
22-5, 6, 9, and to divider Z7B.

(7) Divider Z7B is a divide by 5 network.
The 500-Hz output is applied to Z8-13, to X2-1,
and to divider Z6.

(8) Divider Z6 divides the input by 10 and
by 5. The divide by 10 output of 50 Hz is ap-
plied to Z1C-12, to Z2-3, to Z1A-4, and to the
base of Q2. The collector of Q2 is connected to

P1-19 to become the vertical sync output. The
divide by 5, 100-Hz output is applied to P1-6 a8
100 Hz. The input at Z6-14 obtains the 50 Hz
at Z210-12.

¢. For the logic portion of the video generator,
notice that all the gates are ‘NANIDY gates. The
logic code is, any low input gives a high output,
all high inputa are necessary to give a low out-
put. A logic (high) is the output at 1A1A1-21.
This signal is applied to VIDEO SELECT 1A1S6,
where it is switched to either TAL IND CON-
TROLS INPUT switch 1A1S5, or PATTERN
switch 1A181. One other path for this signal is
through FIELD OF VIEW switch 1A1S3 to
PATTERN switch 1A1S1. The logic 1 (high)
passes through the contacts of these switches and
is reapplied to video generator 1A1A1 as the
command signals; 12.5-kHz command, 1A1Al-
16; 250-kHz command, 1A1A1-15; 50-Hz com-
mand, -1A1A1-14; interlace command, 1A1A1-
4; contrast command, 1A1A1-12; linearity com-
mand, 1A1A1-10; reticle command, 1A1A1-1;
resolution command, 1A1A1-2¢; and 10-mHz
command, 1A1A1-22 to enable the NAND
gztes. The frequenc:es generated by the dividers
are already present at the gates and pass through
to 1A1A1-17 as the output video.

(1) The 50-Hz command is applied to P1-14
and Z1A-5. This high input to Z1A-5 results in
Z1A applying a low to the base of Q3. The in-
put at Z1A-4 is changing at a 50-Hz rate causing
gating at a 50-Hz rate. The collector of Q3
changes to a high at this rate and provides a 50-
Hz output at P1-23.

(2) The 12.5-kHz command at P1-16 is ap-
plied to Z5-2. The 12.5 kHz gates Z5 which al-
ready has 12.5 kHz on Z5-1. Thus a 12.5-kHz
output is applied to Z4-11. Each negative pulse
causes video output at P1-17.

(3) The 250-kHz command is very similar
to the 12.5-kHz command. The 250-kHz com-
mand input at P1-15 is applied to Z5-5 and the
output of Z5 is applied to Z4-4, 5, and 10 to
develop the 250-kHz output at P1-17.

(4) The 10-mHz command at P1-22 iz ap-
plied to Z11D-1 and the 10-mHz output is ap-
plied to Z4-2, 8, 13 to provide 10-mHz at P1-17.

2 -5



T M 11 -

T R T A

{B) The contrast commend at P1-13 is ap-
plied to Z1C-18. The 50-Hz output is applied to
Z5A-12. The low pulses generate the cutput
which is applied to Z5B-9, 10 and this output to
2Z4-6 for video ouiput at P1-17.

(6} The resolution command at P1-20 is &
plied to Z8B-5. The combination of frequencies
8t 28B4, 1, and 2 cause low pulses tc be ap-
plied to Z11C-9 and an output to Z11D-4. 5,
and an output to Z4-12. This generates the out-
put at Z4-8 to P1-17.

(7) The reticle command input at P1-1 is ap-
plied to Z13-11. The combinntion of frequen-
cies at Z13-2, 3, 6, and 12 gate Z13 to give low
pulses applied to Z11C-10. The video output is
to Z11D, to Z4 and to P1-17.

{8) The linearity command input at P1-10 is
applied to gate ZBA-9. The combination of fre-
quencies present at ZGA-10, 12, and 13 then pass
through to Z5A-18 to Z5B and to Z4. The out-
put of Z4 is to P1-17 as the video signal.

(9) The interlace command at P1-4 is ap-
plied to Z2-11 to generate low gates at Z1B and
a reset command to Z6-3, Z3A-3, and Z7A-3.
This reset causes the 50Hz, vertical syne output
to be triggered 0. seconds sooner to cause the
roll on the tdi.

d. The video output from all gates are applied
to 1A1A1Z4 to 1A1A1--17 as the output to video
processor 1A1A2,

2-6. Video Processor, 1A1A2
(fig. FO-5)

The video processor accepts the video signal from
video generator 1A1A1, adjust the level accord-
ing to the setting of VIDEO INTENSITY po-
tentiometer 1A1R1, and furnishes a video outpus
to the tdi or cdi unit under test. The video input
from video generator 1A1A1 is applied to
1A1A2-22. Unijunction 1A1A2Q1 is biased by
the VIDEO INTENSITY input at 141A2-23
which sets the signal level input to 1A1A2Z1.
Push-pull power amplifier, Q2 and Q3, amplifies
the signal before application to the tdi or edi
unit under test. The output to the tdi iz at
1A1A2-3. The output to the cdi depends upon
the CAL IND 1A1S5 switch position which se-
lectively operates or restores 1A1A2K1 and
1A1A2K2. With the INPUT switch 1A1S5
in position 1, no ground is furnished to 1A1A2-
1 or 8. Neither 1A1A2K1 nor 1A1A2K2 oper-
ate and the signal output is through the restored
contacts of 1A1A2K1-B2 and B3 and 1A1A2K2-
B2 and B3 to 1A1A2-12 as video 4. Set the
INPUT switch to 2 and a ground is furnished
from TB1-1, through 1A1S5-6 and 1A1A2-1 to
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1A1A2X1-X2. The signal path is Lo “hrough
the closad contacts 1A1A2K1-B2 and B1 to re-
stored contacts 1A1A2K2-A2 sand AS v
1A1A2-6 as video 2. When the INPUT switch
ic set to 8, a ground is applied to 1A1A2-1 and
8 to operste 1A1A2K1 and 1A1A2K2. This
provides a signal path through the closed con-
tacts of 1A1A2K1-B2 and Bl and closed con-
tacts of 1A1A2K2-A2 and Al io 1A1A2-2 for
video * Set the INPUT switch to 4 aud ground
is ap; ..d to 1A1A2-8 to operate 1A1A2K2. The
signal path is now through the restored contacts
of 1A1A2K1-R2 and B3 to the closed contacts
of 1A1A2K2-B2 and Bl to 1A1A2--10 for video
3.

2-7. Miscellaneous Circuits, 1A1A3
(fig. FO-6)

The miscellaneous circuits board consists of fovr
separate circuits on one printed circuit board.
The 25-kHz signal from video generator 1A1A1
enters the miscellaneous circuit board at 1A1A8-
18. The signal triggers the moncstable multi-
vibrator consisting of 1A1A3Q3 and 1A1A3Q8.
The output is amplified by 1A1A3Q13, Q16,
Q19, and Q20. The tdi horizontal sync from the
collector of Q19 is applied to 1A1A8-17. The
calibration indicator horizontal sync from the
collector of 1A1A3Q20 is applied to 1A1A3-16.
The input to the reticle ramp cireuit from the col-
lector of 1A1A3Q16 is applied to the base of am-
plifier 1A1A3Q1. This reticle ramp input signal
triggers the one-shot multivibrator composed of
1A1A3Q5 and Q7. This output is integrated by
1ATA3R35, 1A1A3C19, 1A1A3Q11, and
1A1A3Q12. The sweep is then amplified by
1A1A3Q15 and Q17, buffered by 1A1A3G21 and
power amplified by 1A1A3Q22 and Q28. The
output is applied to 1A1A3-19 as reticle ramp.
The 100 kHz from video generator 1A1A1 enters
at 1A1A3-3. This input triggers the monostable
multivibrator composed of 1A1A3Q4 and
1A1A3Q9. The output is amplified by 1A1A3Q14
and 1A1A3Q18 and applied to 1A1A38 pin 1 as
video gate. The 50-Hz input from video generator
1A1A1 enters 1A1A3-6 and is applied to 1A1A3-
8 as read vertical sync. The 50 Hz is also applied
in parallel to 1A1A3Q6 and then to 1A1A3Q10.
Both these transistors amplify the signal and ap-
ply it to 1A1A3-2 as tdj step. Brjghtness voltage
is obtained by inserting 150 vdc at 1A1A3-:2
through 1A1A3R11 to 1A1A3-14. BRIGHT-
NESS potentiometer 1A1R3 is connected exter-
nally with a return through 1A1A3-10,
1A1A8R55, and 1A1A3-9 to de return.



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

The outputs of the +I56-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 RI 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 QI 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 Al to latch
1A1A4K?2 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
1A1A4K?2 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.

NOTE

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

TM 11-6625-1826-40

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.

2-10. 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.

2-12. 150/250-Vdc Power Supply,
( 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 externa 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 paralel 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

Change 1 2-7

1A1A8



Q8. The emitter of the two predrivers develop
the drive current to the external heatsink
1A1A9. The two transistors Q1 and Q3 in
1A1A9 regulate the current of the output and
dissipate excess hedt.

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.

2-13. H ink A ly, 1A1A
3(6%ats:ng §sem2by_ %}9

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.

2-14. Filter Assembly, 1A1A10
(fig. 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-RIl, 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 a 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 a E2. The
28-vdc return is 1A1J1-B through FL6 and L1
to C1. The return reference is ES3.

2-15. Integrated Circuits

a. Integrated Digital Logic. The 54 series in-
tegrated circuits are high speed, low power, gen-
eral purpose circuits for digital applications.

2-8
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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 dua, 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
inputs and one output is in this case. The
SN5473 (C, fig. 2-4) is a dual JK master-slave
flip-flop. Inputs to the master section are con-
trolled by the clock pulse. The clock pulse aso
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-
mina 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 designated (+). Signals ap-
plied to the invertine innul. eause an outhut gigr-
nal of opposite polarity to the input. Signals ap-
plied to the non-inverting input are reproduced
with no inversion. These units are high-per-
formance, general-purpose amplifiers with high-
impedance differential inputs and low-imped-
ance outputs.
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CHAPTER 3

GENERAL SUPPORT MAINTENANCE

Section |I. GENERAL

3-1. Level of Maintenance

This chapter provides general support mainte-
nance procedures. Included in this chapter are
sections covering: troubleshooting; removal and
replacement; adjustment and alignment; repair;
and general support testing.

3-2. Maintenance Forms and Records

Maintenance forms, records, and reports which
are to be used by maintenance personmel at all
maintenance levels are listed in and preccribed
by TM 388-750.

3-3. tools and test Equipment

Tools and test equipment required for mainte-
aance, other than those listed in TM 11-6625-
1826-12, are as follows:

a. Tools. Tool Kit, Electronic Equipment TK-
105/G.

b. Test Equivment. Test equipment is listed in
table 8-1.

“able 3-1. Test Equipmr

Nomenclsture Commsn nemo
Cacilloscope AN/USM- Oscilloscope
281A
Digital Voltmeter, Non- Digital voltmeter (dvm)
Linear Systems, Model
X-2
Multimeter TS-862B/U Multimeter
Tool Kit, Electronic Tool kit
Equipment TK-105/G
Maintenance Kit, Elec- Electronic maintenance kit
tronie

MK-1172/AAS-24

e. Digital Voiimeter Preparation for Use. To
prepare the digital voltmeter (dvm) for use,
connect the power plug to a 115-vac power
source (fig. 3-1). Connect the red lead to the
HI conrector on the dvin pensl and the black
lead to the LO connector on the dvm panel. Sei
the power switch to ON. Set the range scale to
AUTO.

d. Oscilloscope Preparation for Use. To
prepare the oscillcscope for use, comnect the
power lead to 115-vac power source (fig. -1).

Connect the oscilloscope test probe to INPUT
CH 1 and mske a connection between ground on
the oscilioacope and GND on the indicator test
set. Set the POWER ON switch to the ON posi-
tion. Position remaining controls as indicated in
chart 3-1.

Chart 3-1. Oscilloscope AN/USM-281A Control Settings

Contrels Betting

FIND BEAM Releasged.

INTENSITY As reguired.

ASTIGMATISM Uss in conjunction with
FOCUS to adjust for
round beam,

FOCUS Adjusts beam for sharpost
trace.

TRACE ALIGN Adjusts vertical centering.

SCALE Adjust for scale
ilumination.

POWER (irdicator) Signifies POWER switch
closed and the 23-wde
power supply is
opersting.

POWER (switch) ON (applies ac power to
oscilioacope).

HORIZONTAL Adjusts horizontal

POSITION position of display.

DISPLAY INT.

ACDC DC

A POSITION Ag required.

POLARITY +UP. ]

DISPLAY A.

VOLTS/DIV ) I

MAGNIFIER X1.

CH 1 ACGND DC DC.

INPUT

MAIN VERNIER CAL.

RESET Releaged.

TRIGGER LEVEL 0.

EXT +10, EXT, INT, INT. B

LINE

- SLOPE + +.

ACS, ACF, AC, DC DC.

TIME/CM 1 psee.

SWEEP MODE AUTO.

DELAY 0.

VERNIER CAL.

TRIGGER LEVEL 0.

INT, AUTO, EXT, AUTO.

EXT +10 B

- SLOPE + +.

ACS, ACF, AC,DC DC.
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Section II. TROUBLESHOOTING

3-4. General Troubleshooting Instructions

’ bleshooting at the general support mainte-
nance l@mﬂ melm all the technigues outlined
for organizational maintenance, and any special
or additional! techniques required to isolate a
defective part. The maintensnes procedures are
not complete in themselves, but supplement
those deseribed in TM 11-6625-1826-12. The sys-
tematie troubleshooting procedure, which be-
gins with the operational and sectionalization
checks that are performed at an organizational
level, must be completed by means of localizing
and isolating techniques. The paragraphs that
Jollow provide procedures for sectionalizing
troubles to a particular functional unit of the
test set, and then to localize the trouble to a
component of the functional unit unless the
funetional unit is replaced and later repaired at
a higher level mzintenance facility. Waveforms
are provided in figure 3-2. Parts location infor-
mation is provided in figure 3-3. Wiring diagram
information and cable diagrams are provided in
figures FO-9 and F0-10. Color codes for resis-
tors, inductors, and capacitors are provided in
figure FO-1. The wire color code shown on wir-
ing diagrams is the same numerical code ex-
plained in figure FO-1.

3-5. Organization of Troubleshooting

a. General.The first step in troubleshooting is
to sectionalize the fault (tracing the fault to a
major fuictional unit). The second step is to lo-
calize the fault (tracing the fault ‘o a defective
part within that unit). Some faults, such as
burned-out resistors, arcing, and shorted trans-
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.
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(2} Opevational test. (perational test fre-
quently indicate the general location of trouble.
In many instances the tests will help in deter-
mmmw the exact nature of the fault. The organ-

zational quarterly preventive maintepance checks
m& service chart (TM 11-6625-1826-12) con-
tains an aperational test.
¢. Localization. The (ests listed in the follow-
ing paragraphs will aid in localizing the trouble.
First, localize thé trouble to a single function,
and then isclate the trouble within that circuit by
wxveﬂ’wm, voltage, resistance, and continuity

(1} Troubleshooting chart. When used with
the associated voltage, resistance, and continuity
tablez and the waveform diagram, the trouble-
shooting informatien in chart 3-2 wili aid the
technician in localizing troubles to a component

1826-40

part. Defe..ive compouents identified by per-
forming the corrective zetion arc replaced with a
known reliable component uniess repair or other
disposition is noted. The Corrective action col-
umn references -data tables, if required, for
checkirg componénts; otherwise fer to schem-
atic and wiring diagrams when performing
chzcks. The parenthetical reference in the Mal-
function column is intended to be used only when
performing the general support test procedure.
The referencad data items and test procedure
steps will allow malfunction symptoms discovered
during performance of the test procedure to be
easily referenced in the troubleshooting chart.

(2) Waveform megsurements (fig. 3-2).
Oscilloscope, AN/USM-281A is used for obzerving
waveforms at appropriate test points. The wave-
form chart on figure 3-2 illustrates the wave-
forms obtained at various points on the c..assis.

Chart 3-2. Troubleshooting Procedure
Note: Adjust arngr align appropriate PCB before replacing.

= Moo Malfunetion Probable cause Cerrective action
1 FAIL lamp 1A1DS1 lights . |a. Power fluctuation . la. Set power mode switch to reset and
release.
5. Loss of 116-vae input power .. .. .. b. Check CB2. Reset if tripped.
e. Loss of one or more phases of 1156 |e. Check input power.

1A1TL.

1A1A4.

vac input power.
d. No input to power transformer jd. Check power relay 1A1K1 (para

(1) No +15 vde at 1A1A4-16

3-5¢{3); table 3-8, item 1).

e. Incorrect output of power trans- |¢. Check power transformer 1A1T1
former 1ALTL.

{para 3-5¢(3); table 3-2, items
10 through 21).

f. Faulty input to power control |f. Perform the following:

(1) Check 1A1AS5, pin 2, for +164
204 vde. If present, check
1A1J11, pin 2, for +15 %03
vde.

(2) No +5 vde at 1A1A4-14 . . (2) Check 1AiA7, pin 3, for +56

+0.1 vde. If present, check
1A1K4, pin Al, for +5 x0.1
vde. .,.s

(3) No +150 vde at 1A1A4-18 (3) Check 1A1A8, pin 1695F 4325

230 vde. If present, check
1A1A9, pin 12, for +150 :8
vde.

(4) No -15 vde at 1A1A4-20 (4) Check 1A1A6, pins 13 and 6

for —16 =0.3 vde. If pregt,
check 1A1J11, pin 22, for +1.4
+0.4 vde. ?

(5) No +15 vde at 1A1A4-1 (5) Check continuity between

1A1J11-2 and 1A1A4-1.

(8) No —15 vde at 1A1A4-22 (6) Check continuity between

1A1A4-1 and 1A1A6-2.

g. Faulty heatsink, 1A1A9 _lg. Check heatsink 1A1A9 (malfunc-

tions 9, 10, and 11)."

k. Faulty power control 1A1A4 k. Replace 1A1Ad.
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s No. Malfusction Protwdle comes T Corvestive setion
2 |[ELAPSED TIME meter 1AIMI le 14ICE2 faclty .. .. e. Cheek 1AICE2.
does mut operate. §. Faulty relay 1A1K1 b. Check 141K1 (para 3-52(3): table
8-3, item 1}.
c. BLAPSED TIME meter 1A1MI |2 Cheek 1A1MI ,or resigtsmee of
defective. 2 205 ochms.
3 [STBY lamp 1AYDS? does not Iz Defective circuil breaker 1A1CE1 a. Check 1AI1CBL.
light. 5. Diode AICRI open b Cheek 1A1CR1 (pars 3-5¢(3); ta-
ble 3-2, itemz 26 and 27).
e. Relsy .. =71 defective . . e Check 1A1K1 (para 3-5¢(5), tz-

10

| 1

12

13

4

15

16

17

OPR lamp does not light

No 116 vze, 3 phaze, 400 Hz at
J6 and J8-A, B, and C. FAIL
lamp is not lighted.

No +5 vde pregent at J6~CC in
operate mode.

No —15 vde present at J6-Z, ¢,
f, DD, J4-J or J3-C.

N< +15 vde present at J6-a, d,
g, EE, J4-H or J3-A.

+15 vde at output of heatsink
1A1A8-1, 2, 3, 4 not present
or not in tolerance (table 5-2;
item 2).

—15 vae at output of heatsink
1A1A9-23 not present or not
in toleranee (table 3-2, item
4).

+160 vde at output of 1A1A9-
12 not present or not in tol-
erance (table 3-2, item 1}.

+5 vde at TB1-6 not present or
rot in tolerance (table 3-2,
item 5).

Indicator test set does not go
into operate mode and FAII
lamp does not light.

No continuity from TEST
POINTE 1 to J7-F, 4, K, L,
J6-H, C or J6-K (iable 34,
items 1 through 7).

No continunity from TEST
POINTS 2 to J4-8, J6-E, F
or J6-AA (table 34, items 8
through 11).

No continuity from TEST
POINTS 3 to J9-Z, 2, b, ¢,
a, J6-y or J4-R (table 8-4,
items 12 through 18).

No continuity from TEST
POINTS 4 to J4-d, G, J5-5,
%, J9-V, Y (table 34, item
19).

w

tive.
STBY lamp 1A1D3T defective

Belay 1AIK? defective

P

&. OPR lamp 1A1DS8 defective. Relay
1A1K?2 defective.

Relay 1A1KS defective _ ..

Relay 1A1KS defective
Relay FA1KS defective
Relay 1A1X3 defestive

a. +15 vde power supply 1A1A5 de-
fective.
5. Heatzink 1A1A9 defective

—15 wde power supply 1A1A6 de-
fective,
b. Heatsink 1A1A9 defective

a. +150 vde power supply 1A1A8 de-

fective.
b. Hoatsink 1A1A9 defective
+0 vde power supply 1A1A7 defective .

Jumper betwzen TEST POINTS 6 and
TEST POINTS 7 defective.

TEST POINTS switch 1A1S7 defec-

tive.

TEST POINTS switch 1A1S7 defee-
tive,

TEST POINTS switch 1A1S7 defee-
tive.

TEST POINTS switch 1A187 defec-

tive.

ble 8-3, item 1).
d Check 27 +2 vde at 1A1K1-X1.

e. Check 141DS2

.| a. Check 1A1K2 (para 3-5¢(3); table

8-3, item 2).
b. Check 1A1DSR.

Check 1A152 (para 3-50(3); table 3-
§, itum 2).

.| Check 1A1K3 (para 3-5¢(3); tuble 3-

8, item 2).

.| Check 1A1KE8 (pors 2-5¢(3); tuble 3-

8, item 3)

Check 1A1E3 (para 3-5¢(8); table 8-
3, item 2).

a. Check 1A1AS6, pin 2, for +15 0.3
wde.
b. Replac. 1A1A9.

a. Check 1A1A6, pins 13 and € for
~15" £0.3 vde.
b. Beplace 1A1A9.

a. Check 1A1A8, pin 10, for +826 £30
vde.

5. Replsce 1A1AS.

Check 1A1A7, pins 1 and 8 for +b6
+0.1 vde.

Check jumper.

Check 1A1S7-A (para 3-5¢(3); table
84, items 1 through 7;.

Check 1A1S7-B (para 3-5¢(3); table
3-4, items 8 through 11).

Check 1A1S7-C (para 3-5¢(3); table
34, .wms 12 through 18).

Check 1AiS7-D (para 3-5¢(3); table
34, items 19 th.ough 24).
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B |[Me o frome TEGT | TEST POINTS switeh 14187 defee- |Check 1ALST-E (pars 3-3¢(3); table
pomTs ¥E te J53-D o tve. 3-4 heme 25 and 26).
J6-E.

1% | Mo 150 vde a2 TEST POINTS | TEST POINTS switch 1A1ST defec- | Check 1A1S37-A contact 1 for 146 £1590
TAIST et to 1 (table %-2,
heem: L.

ag [ Mo +15 vde ot TEST POINTS | TEST POINTS switeh 14187 defee- | Check 14157-B eontact 1 for 15.0 £1.5;
2 with TEST POINTS swicch tive, -0.8 vde.
1AIET set to T (fable 3-3,
e 3.

@ Ko ~15 vde at TEST POINTS | TEST POINTS switeh 1A1S7 defee- |Cheek 1A1S7-C eontact I for 15.0 +6.8;

& with TEST POINTS switeh
TAI8T set to 1 (table &-Z,
e 4.

Ne +§ vde at TEST POINTS
4 with TEET POINTS switch
14187 et to 1 (table 3-2,
e ).

Videe imtenmsity imeorveet at
SCOPE with TEST POINTS
switeh in 1 (table 32, ftem
&3.

Heticle vemap wavesaaps in-
cesveet at TEST POINTS
SCOPE with TEST POINTS
switeh 1A187 in position 2
{chart 3-3, step No. 1i1).

Td: step waveshap: incorrect
{chart 3-3, step Mo. 12).

Read veztieal syne waveferm
ircorreet {ckart 3-3, step No.
13).

Video grte waveform incorrect
(chart 3-3, step No 14).

Tdi norizontal synt waveform
incorreet at J7-i (chart 3-3,
step No. 15).

Pdi video waveform at TEST
POINTS INP VID incorrect
{chart 3-8, sczp Ne. 16).

Video 1, 2, 3, or 4 at J8-U, R,
or N and J8-e missing video.

tive.

TEST POINTS awiteh 1A1387 defee-
tive,

Video pruesgsor 1A1A2 defective

4. Video gemerator 1A1A2 defzetive

b. Miscellanecus cireuits 1A1A3 de-
fective.

a. FIELD OF VIEW switch 14182
defeective.
&. PATTERN switch 1A1S51 defective

e. Video generstor 1A1A1 defective

d. § volt waveform out of
tolerance.

@ JMiscellaneous circaits 1A1A3 de-
fective.

a. FIELD OF VIEW 1A1S3 position
1 defective.

t. PATTEKN switch 1A1S1 defective
position 3.

¢. Vidco generator 1A1A1 defective

a. INPUT switch 1A1S5 defeciive
b. Video generator 1A1A1 defsctive

a. Video generator 1A1A1 defective

b. Miscellaneous c¢ircuits 1A1A3 de-

fective.

@. Defective VIDED SELECT switch
1A1S¢6.

b. Defective PATTERN switch
1A1S1.

¢. Defective video generator 1A1A1

d. Incorrect video intensity 1A1R1
level.
e. Video processor 1A1A2 defective .

a. C..L IND CONTROLS INPUT
switeh 1A185 defective.

~1.5 vde.

Check 1A187-D coslact 1 Yor 5.0 205
vde.

Check 1AlAZ, pin 25, pars 3-Ge(2);
table 3-%, item 6.

a. Cheek tA%AlL, pin 2, for waveform
H, figave 3-2.

b. Check tA1A3, pin 18, for waveform
A, figure 3-2. FIELD OF VIEW:
Xt, VIDZO SELECT: OFF.

a. Check 1A4183AC1-E for +66 =10
vidr. PATTERN awitch: 2.

b. Thek 1A1S1 for centivuity between
14181B-3 ard 14181B-CL.

e. Cheek 1A1AlL, pin 23, waveform G,
figure 8-2.

d. See Section IV,p: 3-16,

for sdjustment procedure.

@o Check 1A1A3. pin 2. for waveform
B, figure 3-2.

a. Cheek 1A1SS.

b. Check 1A1S1.

e. Check 1A1A1, pi- 23, for waveform
G, figure 2-2.

a. Check iAiS5-B7 and 38 for +15
0.8 vde.

b. Check 1A1Al, pin 6, for waveform
1. figure 3-2.

a. Chesk 1A1A1L, pin 2, for waveform
H, figure 3-2.

b. Check 1A1A3-18 and -17 for wave-
form E, figure 3-2.

a Check 1A1S6 for +3.3 +0.6 vde.

8. Check 1A1S1 for continuity between
A1S1A-C1 and 1A1S1A-4.

e. Check 1A1A1, pin 17, for waveform
J, figure 3-2. .

d. Check 1AIR1 (para 3-5¢(%); table
3-2, item E'. -

e. Repiace 1A1A2.

a. Check 1A1S5-A.

Change 2 3-5
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. gvesewd a¢ TREY POIMNTS
stepe Wa. 14, 17, 18 awd 19y

i
gt | Wideo t, % % or 4 8t JG-e ar
I, B, ow M iucoyvect
waradons (dhant %8, ataps

8 | fewtioal swywe 1A3AL-18. met | Defective video gomerator 1ALAS

W o imewveset, TWdT
TS 20 (chast 3-8, sop

Mo 26).

5. Chssevs wavetoom W, Spum 5-3, &8
LALIEAS-13, 6, 3, sad 1; TEET
POINTS ewieh w pesitions U, 3,
&, and 4.

Bafer to copvective sctow of malfene-

tion 9.

Replace 14141,

3@ | Pileee m&ﬁﬁﬂwm 6. Defsctive cholis eoil LALAIG-LI, ummmmmwm

¢ et have eeatingsty frouw L3 or L3,

&2 wad B2 and foom 1412~ & 4.5aw 6

; ﬁ%%m&&

| connector pine LALE A, B,
o, O or LALIL-A W 1A BI

8,8, Cand ©w IAILIOCE | & Beoken wipmng

r ‘s present besween | Shovved or defective winiag

LALTE-2 and B e tALALG- | b Defsctive flter IALALG-FL-L, 2. | & Cheels mmms« %84

&, and ¢ far econtine
e. Chaekh wizing

Check wiving

X«ammm%@rwmmm:m
grernents on m [ 7 Bis. uﬂm T.g"
mm iz available if requived. Voltage meas-
uremwmts are listed in tsble 3-2 and recistance
WeLsPT ments are listed in table 3-3. The
ﬁmeﬂmwm@wﬁduaiwmfﬁemwemm
cam be mﬁy renced. Yhe Component checked
de wm component can be

a!m:ked hy wms the data provided for that item.
The dvmn probe conmections LO and HI cnlumns
specify where the EI probe and LO probe are
connected to check the corresponding item com-
ponent. The test set control seiting comtrol and
position columng designate test unit control set-
tings which must be made prior to observing
the dvm indication for the item checked. The dvm
indication (voits) de and ac column on the vel-

tage measurement table (table 3-2) entaine
dvm de or ac volisge MM for the m bl
Hicalion Gm» [

CAUTION

transistors, use tape or Mﬁw to in-
sulate the test probe, except for the
extreme tip, to prevent aceidental showt-
ing of the test probes to the chassis (even
& momentary shor? civeuit can damasge
the transistor).

Table 3-2. Voltage Measurements

o ot e Tt 0t contral settian -

o ekogked Lo 744 Contrat Position Ae De

i 1AIAS | Teot poiat 8 | Test point 1 | TEST POINTS i 15023
Switeh 87

2 |1AIA5 | Teat point 8 | Test peint 2 1 15203

8 1AIR3 | Test point 8 | Test point 2 8
BRIGHTNESS
control
1A1RS Fully ew 8028
1A1R2 Fully cew 1922
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poet-d P ——
- w T - M -aa, | Fsinas a
Viuts 3wins B S48 & &
LAES Vally eow 0eE
L4188 Vully ew 028
€ | 18148 | Test pofnt 8 | Teut puist E ] 3 -3E20s
$ | 43AT | Vet pefnc 8 | Tent peisd 4 & 3 o5 253
6 | 1818 | Tess puint & | Vest puist E ] 3
SCOFE
Fully ew -8205
ARy Fully cew -2 85
L 192
8 1e23R
® 1922
0 -3 PV
) 2!Bee
] W/
] 2624
7 §NE24
73 624
7] 15228
8 11823
] 11228
1% 0224
K U0
o 2eB224
® 119212
= 119212
7 119212
2% 2722
% Pi5238
o 7
% Suitch 14153 | X1 or X2 -B%%.3
29 Switeh 14153 | X1 =15 £ 0.3
Table 3-3. Resistance Measurements
D poshe
w Tat oet contesd eetticg Dvm (adiestion
o |7 W Contred Position
1 1AIE1 1AIE1-R2 1ALKI-X1 290230
2 1A1K2 41E2-X2 1AIRS-X1 290230
8 1AIES 1AIES-X% 2+ JE8-X1 280230
4 1A1K4 BN Be-¢C 100k min
Be-N Et-¢B 100k min
E+-N E¢gh 100k min
[ 3 1AIR1 1AIRE-1 181B1-8 Remove 1A142 1600150
1A1XA2-14 1A1XA1-23 1A1R1 ew Less thsn 5
1AIXAZ-34 1A11A1-23 1AIR1 eow 1600150
6 1AIR2 1AIRS-1 1A1R2-3 (Install 1A1A2) 10002150
F-8 J-T 1ATRS Folly ecw 1000£150
-8 I7-T 1AIR2 Fully ev Less than §
7 1AIRS 1AIRS-1 1AIR3-8 100210k
1A1RS-1 22 1A1R3 Pullyeew 10010k
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Vint b el witing
e B oy Cotonh Bagiifon
LAIES-3 Ja-z 1ALES Pully &
AR 18Be-1 7Y TR
F79 7" 1AIRE W
-3 Jog tA1BS ew
ATES LATES-3 1AIRS-8
W AIBS LALES-2 pAIES-1
i LALRT 1ALET-2 AR 1
7 7% ] 7% %1 141882 Bemsove 1A1AS
1+
N
=
8 COMMENT. Beplaze 1AIAS

MWWW%MWW
be made using the digital voltmeter or the maul-
timeter and wiring diagrems; however, & lat of
comiimuily Mﬁmmm“@m

mmmmwmmm
specify where the dvim HI probe and LO probe
are connected to check the ecorresponding item

455 ity R TeTneEn G

M mﬁ control uﬁm wiidel M h m
MMWWMMM
tains information of & special nature pertinent to
checking continuity for the specific mnlpmﬂ-
ing item. Continuity is defined as a continus
mm.mwumzmm
otherwise noted. All measurements are mads with
power off and cireuit breakers oper. Prefix all
designators with 1AL

Table 3-4. Continuity Measurements

Bom prole cosacctizn

Test walt csnteod ssttags

)
IS

gividdigRendavinad
U
£

w
'
(o]

sseaszssssssssssssssg

BN®NPRNLDNDIONEIRGER L
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@ Teont puint 4 8- g L
@ Tesh paint 4 33-% g ]
% Tk peint € Iz bo T
2% Tegt poing 4 G & B
% SOPE -0 & ¥
=% SCOPE IE-B sY 8
&2 ‘Test poizt 6 TEL~3 ke 4
&8 72-4 &
% -8 &
] n-c 410.82
82 D &
@ -4 &
8 -8 A10-583
2% F5-4 Tt
a i%-8 T8~ fmg
& %-C Thi-i inf
8 %D T8-1 inf
g T3 B-6G 1A185 ferd

THi-1 3-8 1AES terg
0 | TR - 1A85 1

(5) Intermillent ELroubles. wm troghle-
shooting, the possibility of intermittent
MEM&WWWM@-
ten be made fo appear by tapping or jarring the

3-6. Interunit Troubleshooting

mDethwc Signal Hm!omg Failure te

to a defective unit or a defective major func-
tional area, follow the procedures given in (1),
(2), and (3) below.

(1) Ezterncl test equipment check. All ex-
ternal test equipment should function properly.
Perform operationa! checke on each unit of ex-
ternal test equipment as described in the applics-
ble test equipment manual.

(2) Control unite check. Alli major function-

al aress of the control units should function
properly, including the active circuits (semicon-
duetor circuits) and the controls.

{a} Active eiveuits. If any of the transistor
or diode circuits are suspected of causing & mal-
function, isolate the trouble by using voltage and
resistance measurements with external test equip-
ment.

(b) Controls. To verify that all controls
are functioning properly, perform continuity
measurements (table 3—4) while the controls are
rotated through each position.

(3) Connectors ckeck. The continuity meas-
urements will aid in determining whether a con-
nector is contributing to the malfunction.

b. Checking Cable Assemblies. All interconnect-
ing cable assemblies should be checked for signs
of insulation deterioration and for opens or shorts
near the connectors. Check connectors for bent or
deformed pins and for signs of arcing.

Change 2 3-9
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o "

VIDEO GATE PROM 1AIA3~1 TO! VIDEGC IAIAZ=3 TO JI9

9 TEST POy €, INF VIO .

oug' L SacorE Ten: SCWEEE = 1.6
SENSITIVITY .“3’.‘5‘4

- 2 WSO
FTIVITY — 1V/CM
V -5 .4 0.7V
PERIOD — 10 +1 MS

ELAINEOY

Figure 3-2(1). Waveforms (part 1 of 2).
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VIDEO 1ATAl=17
- 0.85

smrrwrrg ;ﬁi‘?/ﬂn‘

PERICD = 0.9+ 6.0 &S

.8 &
LINEARITY AHD RETICLE INTERLACE AND RETICLE
COMBMAND IATATL—-17 CW (AAT—1T7
OSCILLOSCOPE S ’WE:
SWEEP - 20 mﬂ EEP -r'i#"c“
SENSITIVITY — 1V/CM STV - {V/CM
X10 MAGNIFIER -3.4 IV
EXTERMAL TRIGGER —~ VERT PERICD - 4 0.4 1S
SYNC FROM TESY
AMPLITUDE — 3.4 =tV
PULSE WIDTH — 40 4 uS
EL41HOD2

Figure 3-2(2). Waveforms (part 2 of 2).
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Section I11.

3-7. Removal

m 3-3), when removing parts

mmmmﬁtﬁmwm
the sevews along the edge of the panel sed slid-
ing the chassiz from the case.

b, Acemsa to printed cireull Ywards iz gained
by vemovieg the § caplive scrows seeuring the
Ww“mﬁ“ﬁm

mmmmmmmﬁmumm
and swing open.

d. Acesss to the flter sscembly is gained by re-
moving the two relaising nuls securing 1A1J1
and 1A1J2 to the panel and removing the 8 pan-
bead sevews securing the filler sssembly case o
the econtrol unit panel. Refer to parts loeation

3-12

6 6 2 5 - 1

8 2 6 - 4 0

Removal and Replacement

M}.mmmw

3-8. Repl acement

All parts may be replaced veing standard tock
and maintensnce procedures. Befer to part loen-
tion disgram (fig. 3-3), when replacing paris
aad enbassemblics.

8. The eontrol unit is veplaced by sliding the
chassis back into the case and securing the sevews
aloag the edge of the panel. -

b. Secure the printed eirenit beard hingsd cover
with the & captive serews.

¢. Becure the hinged porticns of the chassis
with the € captive screws.

d. To replace the filler sssembly, secure J1
and J2 to the eontrol unit panel with the two re-
taining nuts; seeure the filler assembly case to
the contrel unit panel with the 8 panhesd serewa.
Refer to the part location diagram (fig. &-4),
when replacing parts and subassembilies.
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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.
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Section V. Adjustment and Alignment

3-9. Adjustment Procedures

1) B remnoval precedure (para 3-7)

e ol ® Tl B AY Becee Ao aowmmioes
wmmmmzmmwwzym

case and exyese the printed cirevit boards.
@ﬁ mmmmmm

m

' G&EMmmmaﬁmfwmm

mmmemu Wmm
extender boards.
Exercise caution as terminals with volt-
age are upm& during this procedure.
{6} Perform preparation for use proeedures
a8 outlined in paragrsph 2-9.
b. Test Bguipment.
(1) Oscilloacope AN/USM-281A.
(2) Digita! Voltmeter, Nonlinear Systems
Model X-2.
e. Adjustments.
(1} Locate 15 vde power supply beard 1A1AS
(fig. 3-3@).
(2) Set TEST POINTS switch 1A1S7 to 1.

(3) Comnect dvm HI to TEST POINTS 2and
LO to TEST POINTS 8.

(4) Adjust 1A1A5R12 for 16 =03 vde,

(8) Loeate —15 vde power supply board
1A1A6 (fig. 3-3@).

| (6) Discommect dvm HI and commect to
TBST POXFTS 3,

Section

3-11. Parts replacement Techniques
All parts are easily accessible and can be re-
placed without special procedures. The following
general precautions apply to the equipment:

a. Use a penecil-type soldering iron with a 55-

watt maximum capacity to prevent damage to
transistors and similar components. If the iron

3-16

(7) Adjust 1A1AERI2 for -15 203 vde,

(8) Loesate integvated cireuit power susply.
1A1A7 (fig. 3-2®).

3,»;_ ggnpect dve HI and commeet to
Adiust ATATRI~ for 5.0 £ 1.0 vde.

(11} Locate 150/250 vde power supply IALAS
(fig. 3-3@)-

Di sconnect dvm HI and cemmect to ||
"‘1 fA1A3R20 for 150 £3.0 vde dis-
connect and remove dvin.

(14} Locate miscellanecus cireuits 1AIAS
(fig. 3-3@).

(15) Set TEST POINTS switch 14187 to 4.

(16) Connect cseilloacope to SCOPE.

(17) Adjust 1A1ASR28 for +8 v amplitude.

(18) Set TEST POINTS switch 1AIS7 ¢ 6.

(19) Adjust 1A1A3R19 for a pulse width of
22 % 0,1 milliseconds,
(20) Set TEST POINTS switch 1A1S7 to 2.

Ad 1A1 2

(“i Just m for +2 volts and
é”l Adjust wm for a 0,0 £ 0,3 vdc

(<

(28) Move oscilloscope probe to J7-i.

(24) Adjust 1A1A3R18 for 20-microsecond
pulse width.

(25) Disconnect test eq.ipment and return
control unit 1A1 (para 3-8) *o the carrying case.

3-10. Alignment
Alignment procedures are not required.

. Repairs

is to be used with alternating current, use an
isolating transformer between the soldering iron
and the line. Do not use 2 soldering gun; dam-
aging voltages can be induced in components.

b. When soldering trarsistor or ‘:ode leads,
solder quickly; whenever wiring permits, use a
heat sink (such as long-nosed pliers) between
the soldered joint and the tranmsistor or diode.
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ferred to as required te insure correct pert re-
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Section VI.

3-13. Purpose and Instructions

¢. Test procedures contained im this section
are to be used for general support maintenamoe
to determine the acceptability of repsired eguip-
ment. These procedures set forth specific require-
ments that repaired equipment must meet before
it is returned to the using organization

b. Perform each test in seguence; do mot vary

the sequence. For each step, perform: all the ac-
tions required in the Cenfrol seffings oolumn;

tute paris mty wm m lmh&e m m;m -
lated to a specific stage and the defective part
has been locslized.

GENERAL SUPPORT TEST PROCEDURES

then perform each specific test procedure and
verify it against the performance standard.

3-14. Test Equipment Required for Testing
All test equipment required to perform the test-
ing procedures of this section is listed in table
3-1.

3-15. Test Procedure

General support test procedures are contained in
chart 3-8.

Chart 3-3. General Support Test Procedure

Sop Comtral seitings
We. Tent u&wﬁn Test svooedure Perforsasnce stondard
b § Dwm Prepare dvm for use. Peragraph 3-3
2 Prepare scope for use. Peragraph 3-3
B2 POMER mode switchisOFF | Plsce jumper betweea
TEST POINTS 6 and 1.
4

PATTERN: 8
VIDEO SELECT: TD
AXPLIFIER SIGNAL:

n:PUT
FIELD CF VIEW: X1
28 VDC: OM
115 VAC 389: ON
CAL IND CONTROLS

INPUT: 4
TEST POINTS switch: 1
VIDEO INTENSITY:

Fally cw
REYICLE INTENSITY:

Felly eew
BRIGHTNESS: Fully ccw
CONTRAST: Fully cew

6 Connect cables W1 and
W2 to ac and de power
source.

6 POWER mode switch: STBY STBY lamp lighta. No other
lamps light.

7 POUER mode switch: OPR OPR lamp lights. STBY
lamp extinguishes. No
other lamp lights.

8 |Dvm seleetor: Perform voltage measure- Observe dvm indication.

volts ments in paragraph
8-5¢(3) ; table 3-2, items
1 through 6.

Change 2 3-17
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3-18 Change 1

e e
% |Don celeston: Powaz wmoun switeh: OFF Check resistance valyss, Obs wrve dvn indieation.
453 paragraph 3-50{3); table
3-8, %emaband
thrsugh 14,
i3 Caeck continuity as iz Gbsexve dvm indicativn.
3-5¢(3);
table 34, items 1
through 25.
3 TEST POINTS switeh: 2 Connect ceeilisscope g Ghserve wavelome &,
I Powur mode awitch: OPR to contrel pazel GND; figure -2
, probe to SCOPE.
i2 TEST POINTS owiteh: 4 wnve cecillosesz2 probe to Observe waveform &,
figure 3-2.
Move cacilleacope probe to Ohasrve wavelore B
SCOPE. figue=3-1.
18 TEST POINTS swite... Mave cacilloscope probe to Observe waveform B,
35-U. figure 2-2.
Move oscilloseope probe to Obaerve wavform G,
SCOPE. figere 2-2.
TEST POINTS owiteh: 6 Move cacillosceme probe ¢ Olserve wav:form €,
J5-V. figurs 3-2.
CAL TND CONTROLS: 3 ov  Move cscilloseope probe to Clserve waveform B,
4. 8COPE figure 3-2.
Mave sacillcscope probe to Observe waveform D,
figure 3-2.
15 Move oacilloscope probe to Oisserve wavelorm B,
J7-i. figure 3-2.
Move ogeillascope probe to Obaerve waveform E,
TEST POINTS HORIZ figure 3-2.
SYNC ang 48-T.
16 VIDEO SELECT: TD Mowe oscilloscope probe to Observe waveforns F,
PATTERN: 4 INP VID. figure 3-2.
Pully ev - fgure
17 CAL IND CONTROLS: 2 Move oscilloseope probe to Observe waveform F.
J&-R figure 3-2.
18 CAL IND COWTROLS: 3 Move ascilloscope probe to Chserve waveform F,
J8-N. figure 3-2.
19 CAL IND CONTROLS: i Mogve oscillosrope probe to Observe waveform P,
J8-U. figure 3-2.
20 Movc oseilloscope probe to Obzerve waveforw: G,
VERT SYNC. figuze 3-2.
| Move probe to J5-X Observe waveform G,
figure 3-2.
Nots. The rovsiner of
theee testa an ae-
compliched ws.. indi-
eator test set removed
from the case. Refer
to paragraph 3-17,
section I1I for removal
procedure.
@2 PATTERN: 3 Remove miscellaneous Obserre waveform G,
eircuit board 1A1A3. figure 3-2.
Move oscilloscope
probe to XA3-8.
=2 Move oscilloscope probe to Observe waveform K,
XA3-18. figure 3-2.
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APPENDIX

REFERENCES

DA Pass 310-7
T™ 11-5860-241-84/1

2440y,
850-241-34/2(C) D8 and G8 Mairienance Manual for Detecting Set, Infraved AN/AAS-

_24(Uj.

™ 11-6625-1782-12

and Special Tocts Lists for | Tot Sor. Reaoition AN/AAM-30; Fixture,
Alignment MX-8409/AAS-24: mmmmmmm-
8408/ AAS-24; Maintenance Kit, Electronic Equipment ME-1172/AAS-

2.

T™ 11-6625-1826-12 Operator and Organizational Main.enance Mmmﬂ Imkmﬁng Rmﬁr Parts
aad Special Tools Lists for Text Sei, Terrain-Cal T ¥
AAM-38.

TB 316 222 Solder and Soldering (TO 31-8-64).
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FO-2. Overall block diagram.
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FO-3(1). Overal 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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NOTES: UNLESS OTHERWISE SPECIFIED

1. GIOOES ARZ SANIN3GIZ

2. RESISTORS ARE 2 WATTS

3. RESISTANCES ARE IN OHMS

4. CAPACITANCES ARE IN MIGROFARADS

S. VARIABLE RESISTORS ARE VIEWED FROM SHAFT END

6.V OESIGNATES DC RETURN

7. PANEL MARKINGS INDICATED WITHIN RECTANGULAR BOX

8. FOR COMPLETE REFERENCE DESIGNATION PREFIX WITH 1A1

eLeszs-ioze-eo-Tu-1(D)
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