SECTION V
MAINTENANCE

5-1. ALIGNMENT AND ADJUSTMENT
PROCEDURE

a. TEST EQUIPMENT AND SPECIAL TOOLS -
Test equipment that is needed for each Test/
Alignment will be listed as needed.

b. SPECIAL JIGS - There are no special Test
Jigs used in the Testing/Alignment of this
receiver.

¢. ALIGNMENT AND ADJUSTMENT PROCE-
DURE

(1) Alignment and Adjustment RF Tuner
TN-525/FRR

A. Prealignment Instructions

This procedure is designed to align and
adjust the circuits of RF Tuner TN 525/FRR. The
procedure may be followed sequentially, or
individual circuit boards may be adjusted. In the
case of individual non-sequential alignments,
information is provided as to the other circuit
boards which must be aligned and in place. A non
inductive alignment tool must be used for all
variable indicator alignments. Care should be
taken with variable inductor: the slugs are brittle
and should not be forced with metal tools. If the
unit is bench aligned and not interconnected in a
system, the following jacks on the rear apron
should be terminated with resistive 50 ohm dummy
loads:

J6: 1 mc OUTPUT

J7: 250 KT output
J8: L F. cutput
10 T T MONTTOR

o
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I

Stability of internally gencrated frequencies will
depend on the time that power has been applied.

1. List of Applicable Figures:

Figure 5-2
(3 sheets)

Schematic Wiring

Fronnanaay- T oens B0
S DoQuRinsy 2ipuMae O u

Readout (2 sheets)
Schematic
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ASSEMBLY ASSY. FIG.
Section or Card NUMBER SCHEMATIC FIG.

Power Supply 5-18
(1A2)

Counter Input- 5-10
Standard Module

1A1A1

Phase Delector 5-12
Driver 1A1A2

Gate Generator 5-16

and Counting
Register 1A1A4

Local Oscillator 5-14
Offset and Band
Divider 1A1A3

Sub-Synthesizer 5-24
1A6

Local Oscillator 5-28
Divider 1A8

First Mixer- 5-30
Amp and First

I.F. 1A9

Second Mixer 5-26
and I. F. 1A7

Automatic Freq. 5-20
Control 1A3

Phase Detector 5-22
1A5

AC Filter 1A13 5-36

B. Test Equipment Required:
VOM: AN/PSM-4C, or equivalent

Signal Generator: HP-606B, or
equivalent (2 required)

Oscilloscope: AN/USM-281A, or
equivalent

Frequency Counter: AN/USM-207, or

equivalent
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RF VTVM: ME-303/U, or equivalent

AC VTVM: AN/USM-106A or equivalent

C. Initial Control Settings:

1. TN-525/FRR

2.

1.

(1.

(1.

(1.

(1.

()
(b)
(c)
(d)
(e)
&)
(g)
(h)

(i)

POWER: ON

FUNCTION: LOCAL

RF GAIN: FULLY CCW (AGC)
COUNTER MODE: REC
SILENCER: OFF

BAND SWITCH: (2-4)
METER FUNCTION: RF HIGH

INPUT ATTENUATOR: DOWN
(OUT)

TUNE FINE TUNE: NOT
SIGNIFICANT AT THIS TIME

OTHER LIMITS: All Control Optional

D. Alignment Procedures.

1)

5)

6)

Power Supply (1A2) (A4663)
(Figure 5-18)

Other Boards Required: NONE

Note: Under normal circumstances
it is expected that ordinary

fixed items such as attenuator
1A11 and RF tuner/oscillator
assembly 1A10 will be fixed in
place and connected.

Equipment required:

VOM: AN/PSM-4C, or
equivalent

Turn power OFF. Place 1A2
power supply card with extender
into proper chassis slot.

Turn R4, R13 and R22 maximum
CCW.

Turn power ON.

Connect VOM on +50 volt DC
range between TP-3 and TP-2.
Adjust R-8 for +24 volts DC.

Connect VOM on +10 volt DC
range from TP-6 to TP-5.

Adjust R-17 for +5 volts DC. If
+5 volts cannot be obtained, leave
R-17 at about mid-range.

(1.

(.

.10)
.11)

.12)

.13)
. 14)
. 15)
. 16)

. 17)

.18)

.19)

. 20)

.21)

. 22)

. 23)

24)

1)

Connect VOM on -50 volt DC
range from TP-9 to TP-8.

Adjust R26 for -24 volts DC.
Turn power OFF.

Conniect VOM on 10 AMP range
to TP-3 (+) and TP-2 (-).
(Meter switch in +DC position)

Turn power ON.
Adjust R-4 for 750 milliamperes.
Turn power OFF.

Connect VOM on 10 AMP scale
to TP-6 (+) and TP-5 (-). (VOM
switch in +DC position)

Turn power ON. Adjust R-13
for 1.5 amperes.

Turn power OFF,

Connect VOM on 100 milliampere
DC range, meter switch in (-)
position, between TP-9 (+) and
TP-8 (-). Turn power ON.

Adjust R-22 for 65 milliamperes.

Turn power OFF. Remove VOM.
Return VOM to +DC position.

Turn power ON, Repeat steps

1. 5 through 1. 21. All required
voltages and currents should now
be obtained.

Turn power OFF. Remove VOM.

Place 1A2 power supply card
directly into proper chassis
slot.

RF Tuner Oscillator 1A10A1:

No attempt should be made to
align this section. This unit is

a non reparable item and must be
returned to the factory for work.

RF Tuner section:

This section is a non reparable
item, which operates in conjunc-
tion with oscillator 1A10A1. A
functional system test of the RF
section is also described in
Section 4.

Counter input standard module
(1A1A1) (A4658) (Figure 5-10)

Other boards required: 1AZ2.
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(4. 2)

(4. 3)

(4.7)

—_
I
co

~—

Equipment required:

VOM: AN/PSM-4C, or equivalent.

Signal Generator: HP 606B or
equivalent.

Oscilloscope: AN/USM-281A
or equivalent.

Frequency Counter: AN/USM-207

or equivalent.

50 ohm resistor dummy load
(BNC)

Turn power OFF. Insert the
1A1A1 card into the A4A3 exten-
der card and insert in the proper

chassis slot,

Set counter mode switch to REC,
FUNCTION switch to LOCAL,
and Bandswitch to 2-4 mes.

Turn power ON.

Use VOM to check the following
DC voltages:

TP-6: +5 VOLTS DC
PIN 2: +5 VOLTS DC
PIN 26: +24 VOLTS DC

Connect scope and counter to
TP-4. A 1 mc sine wave at 4 to
6 volts P-P should be displayed.

Connect scope and counter to

pin 17, 1A1A1. Turn power
OFF. (Unless otherwise
indicaled, counter means external
counter in this procedure. )
Remove 1A8 card. Place AdAl
empty extender card in 1A8

o~ 1 + A m
socket. Connect a T connector

to the RF output 1ack of the signal

ot Crator.

with a 50 ohm resistive load.
With coax cable, connect the
other arm of the T to pin 2 of the
1A4A1 extender, with ground
load to pin 1. Set the signal
generator to 21 mes, 500 milli-
volts. Turn power ON.

Terin Luat.C Uile &i'iii

Adjust the sg 1l generator uniii
,;;0 NN ::.\J;“t"&c
17, 1A1A1.

Adlras

tha Axrtaseaat -

B ) (T I P S R SN
"
HY

21. 0000 mcs at pir
Connect scope and counter to
TP-2. A 21.0000 mc signal, of
from 2. 8 to 4. 2 volts P-P, should
be observed.

(4.

(5.

.12)

.13)

. 14)

. 15)

[y
o

.17)

. 19)

. 20)

[\
—t

22)

. 23)

1)

Connect scope and counter to
TP-3. A 1.0500 mc signal,
from 3 to 4 volts P-P, should be
observed.

Disconnect the scope, counter
and signal generator. Dis-
connect the 50 ohm termination

at the signal go
Connect the signal generator to
the receiver counter input jack
on front panel of TN-525/FRR.
Set signal generator for 100 KC,
250 millivolts.

Place COUNTER MODE switch
in HIGH position.

C lellal ECAlCl d.LUl
unt11 the 51gna1 at TP-1 is
exactly 100 KC. The amplitude
will be about 5 volts P-P.

Connect scope and counter to
TP-2. A 100 KC signal from
2. 8 to 4. 2 volts P-P, should be
displayed.

~Q
"U
EAJ
b
01\
TR
4
i
=3
g,
o
-

3 to 4 volts
displayed.

Connect scope and counter to
TP-1 and tune the signal
generator to 35. 0000 mcs. The
signal generator output should
be 100 millivolts. The scope
amplitude will be about 5 volts
P-P.

Connect scope and counter to
TP-2, a 35. 0000 mc signal from
2.8 to 4. 2 volts PP, should bhe
observed.

Connect scope and counter to
TP-3. A 1.7500 mc signal at
3 to 4 voits P-P. should be
displayed at TP-3.

P‘a ce COUNTER MODE switch
n LOW position. A 17. 50000

mc signal at 3 to 4 volts P-P

should be displayed at TP-3.

Turn power OFF. Place 1A1A1

card d'lv'er-ﬂv into itg proper

Clidssis 51UL.

Phase Detector Driver (1A1A2)
(A4659) (Figure 5-12)

Other boards required: (1A2)
5-3
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(5.

(5.

(5.

(5.

(5.

(5.

2)

. 10)

. 11)

12)
13)

14)

Equipment required:
VOM: AN/PSM-4C, or equivalent

Signal Generator: HP-606B or
equivalent (TWO)

Oscilloscope: AN/USM-281A, or
equivalent

Frequency Counter: AN/USM-
207 or equivalent

50 ohm resistive dummy load.

Turn power OFF. Insert 1A1A2
card into 1A4A3 extender and
insert into proper chassis slot.

Turn power ON. Place FUNC-
TION switch to LOCAL. Place
bandswitch to 2-4 mc position.

With VOM, measure DC voltage
at following points:

TP-1: +5 VOLTS DC
TP-T: +24 VOLTS DC

Connect scope and counter to
TP-6. (Unless otherwise
indicated, ""counter'’ referred to
is an external counter.) A 1 mc
signal from 6 to 8 volts P-P
should be observed.

Place FUNCTION switch to AFC.
The signal indicated in step (5. 6)
should be observed.

Place FUNCTION switch to SYN.

There should be no signal at TP-6.

Place FUNCTION switch to SYN.
Connect one signal generator to
1J6 (EXT 1MC IN) on rear apron.
Set signal generator to 1 me, at
0. 5 volts (RMS).

With scope and counter at TP-6,
a 1 mc signal from 6 to 8
volts P-P should be observed.

Connect scope and counter to pin
F. A 1 mc signal from 5 to 6
volts P-P should be displayed.

Repeat step (5. 11) for pin 10.
Repeat step (5. 11) for pin R.

Disconnect signal generator,
scope and counter. Turn power
OFF. Insert EMPTY 1A4A1l
extender card into 1A8 socket.
Turn power ON.

(5. 15)

(5. 16)

(5. 17)

(5. 18)

(5. 19)

(5. 20)

(5. 21)

(5. 22)

(5. 23)

(5. 24)

Connect a T connector to the
signal generator output. One
arm of the T, terminate with a
50 ohm load. From the other
arm, connect a cable to pin 2 of
the A4A1l extender card, with
ground lead to pin 1.

Set signal generator to 29 mc at
0. 5 volts RMS.

Connect scope and counter to
TP-2. Adjust signal generator
carefully for a 362. 5 KC square
wave at TP-2., The amplitude
should be between 3 and 4 volts
P-P.

Connect scope and counter to
TP-3. Negative spikes at 362. 5
KC, about 5 volts P-P should be
observed.

Connect scope and counter to pin
W. A 362.5 KC signal, between
0. 6 and 0. 8 volts P-P, should
be seen.

Connect a second signal generator
to 1J2, (SYN IN) on rear apron

of tuner. Set generator for 2.4
me, 1.0 volts RMS.

Connect scope and counter to
TP-8 and adjust the signal
generator for precisely 2.40000
mcs at TP-8. The amplitude
should be about 4. 0 volts P-P.

Connect scope and counter to
TP-9. Rotate the bandswitch as
indicated, for the resultant
frequencies at TP-9:

BAND SWITCH FREQUENCY
2-4 mc 2.40000 mc
4-8 mc 1. 20000 mc
8-16 mc . 60000 mc

16-32 mc . 30000 mc

With the bandswitch at 16-32 mec,
and both signal generators
operating as previously directed,
connect scope and counter to
TP-11. A 300 KC signal,
between 150 and 250 millivolts
P-P, should be seen.

Slowly tune signal generator #1
(connected at pin 2 of extender
card) lower in frequency until

the signal at TP-11 drops sharply
in amplitude. Then measure the
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(5.

25)

.3)

.4)

. 8)

.Y)

.10)

the signal generator frequency
at that time. It should be
approximately 24 mcs.

Turn power OFF. Remove
signal generators, scope and
counter. Place 1A1A2 card
directly into its proper chassis

Salt.

Gate Generator and Counting
Register (1A1A4) (A4661)
(Figure 5-16)

Other boards required: 1A2,

1A1AL, 1A1AZ,

Equipment required:

Signal Generator: HP 606B or
equivalent
Oscilloscope: AN/USM-281A,

or equivalent
Frequency Counter: AN/USM-
207 or equivalent

50 ohm resistive load (BNC
connector)

Turn power OFF. Insert 1A1A4
into the 1A4A2 and 1A4A3
extender cards and plug into
1A1A4 chassis slot.

Set COUNTER MODE switch to
REC. Set FUNCTION switch to
LOCAL. Place bandswitch to
2-4 mc position.

Turn power ON.

With VOM, measure DC voltage
al TP-6. It should be +5 volts
DC.

Connect scope and counter o
TP-1. (Unless otherwise
indicated, counter will mean
external counter.) A 1 mc signal
at 1. 5 to 2 volts P-P should be

displaved.

Connect signal generator to TP-5,

with ground lead to TP-2.

OeL SiENdl generator 10 svu Ko
al 0.5 volts RMS.

Connect scope and counter to
TP-5. Tune the signal generator
for precisely 300, 000 cycles, as

indicated on the counter

(6.

.11)

.12)

.13)

. 14)

. 15)

.16)

17

Connect scope and counter to
TP-3. Negative spikes, with
a 225 millisecond period, at an
amplitude of from 3 to 4 volts
P-P should be displayed.

Connect scope and counter to
TP-4. Positive spikes with a

298 milliceeond norind. fr
cac MLISCCona periog, irem

3 to 4 volts P-P should be
displayed.

The counter readout on front
panel of TN-525/FRR should
indicate 06. 3600.

Connect scope and counter to
TP-5. Tune signal generator
for 94 335 KC as displayed on
nter. The

11 Lllc l.l UllL

on
525/FRR should

ou
1e4
uL
N-

Slowly and carefully adjust the
signal generator frequency while
monitoring the readout on the
front panel of TN-525/FRR.
Begin by watching the 100 cycles
digit to insure that it reads out
digits 0 to § as the signal
generator frequency is changed.
Check, sequentially, the 1 KC
readout, 10 KC readout, 100 KC
readout, and the 1 mc readout.
Check the 10 mc readout for
digits 0 to 3.

Tune the signal generator to
display 32. 0000 on the front
panel readout. The external
counter should read 1, 509, 400
cycles at this time.

Tune power OFF. Place 1A1A4
card directly into its proper
chassis slot.

Local Oscillator Uttset and
Band Divider: (1A1A3) (A4660)
iFigure 5-14i

C

ther boards required: 1AZ,
1A1A1, 1A1A2, 1A1A4.

Equipment required:

VOM: AN/PSM-4C. or
equivalent

Sional Generators: HP 606RB or

equivalent (TWO)

Oscilloscope: AN/USM-281A4,

or equivalent

50 ohm resistive load (BNC
connector)
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(7.

(7.

(7.

(7.

(7.

N

20 msec

3)

. 4)

. 5)

.8)

9)

10)

FREQUENCY COUNTER:
AN/USM-207 or equivalent

Turn power OFF. Insert 1A1A3
card into the 1A4A2 extender
and insert into 1A1A3 chassis
slot.

Set COUNTER MODE switch to
REC. Set FUNCTION switch to
LOCAL. Place bandswitch in

2-4 mc position. Turn power ON.

With VOM, measure the voltage
at TP-5. It should be +5 volts
DC.

Connect a T connector to the
signal generator output. On one
T arm, connect the 50 ohm
dummy load. Connect the other
arm to coax cable with test leads.

Place empty 1A4A1 extender
card into the 1A8 socket of tuner
TN-511/URR. Connect signal
generator to pin 2 with ground
lead to pin 1, of extender.

Set signal generator to 21 mes at
at 500 millivolts RMS.

Connect scope and counter to
TP-2, 1A1A3. (Unless otherwise
indicated, ''counter'' means
external counter.) Observe at
TP-2 a square wave at a level

of 3 to 4 volts P-P.

Connect scope and counter to
TP-1. The following waveform

should be observed.

200 msec |

(7.11) Connect scope and counter to

‘V

pin M: The following waveform

220 msec |

should be observed:

Voo

(7.12) Connect scope and counter to

(7.13)

TP-4. In each position of the
bandswitch, a signal at about 3
volts P-P should be observed.
Leave bandswitch in 2-4 mec
position.

Connect scope and counter to
TP-2. Carefully adjust the signal
generator for 1, 050, 000 cycles.
The front panel readout should
indicate 02. 0000.

2-3 Volts P-P

3-4 Volts P-P

(7.

(7.

(7.

(8.

(8.

(8.

14)

15)

. 16)

. 17)

.18)

19)

.2)

Place bandswitch in 4-8 me
position. The front panel read-
out should indicate 04. 0000.

Place bandswitch in 8-16 position.
The front panel readout should
indicate 08. 0000.

Place bandswitch in 16-32
position. The front panel readout
should indicate 16. 0000.

Connect the second signal
generator to the counter input
jack (BNC) on front panel of
TN-525/FRR. Set generator for
100 KC, at . 25 volt RMS.

Place COUNTER MODE switch
to HIGH., The front panel readout
should indicate 00. 1000.

Turn power OFF. Remove test
equipment. Place 1A1A3 card

directly into its proper chassis
slot.

Sub-synthesizer (1A6) (A4669)
(Figure 5-24)

Other boards required:
A2, (A7 for loading)
Equipment required:

VOM: AN/PSM-4C, or
equivalent

Oscilloscope: AN/USM-281A, or
equivalent

Frequency Counter: AN/USM-
207, or equivalent

Low capacity alignment tool.

Turn power OFF. Place 1A6
card into A4A1 extender and

place in proper chassis slot.

Turn power ON,

Connect VOM to TP-8. The
measurement should be +24
volts DC.

Connect scope and counter to
TP-1. A 1 mec signal at about
8 volts P-P, should be observed.

Connect VOM to TP-3 on +50
volts DC scale. With the band-
switch in 2-4 position, the
reading should be about +22 volts
DC. Change the bandswitch to
(4-8) (8-16) and (16-32). The
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(8.

)

(8.

[So)

~——

. 10)

.11)

12)

[
(%)

. 14)

.15)

voltage should drop to zero.
Leave the bandswitch at (4-8).

Connect the VOM to TP-4. With
the bandswitch in (4-8) position
the reading should be about +22
volts DC. In all other positions
the reading should be zero volts.
Leave the handswitch in (8-16)
position.

Connect the VOM to TP-5. With
the bandswitch in (8-16) position
the reading should be about +22
volts. In all other positions the
ieading snould LE Zeio Voits.
Leave the bandswitch in (16-32)
position.

Connect the VOM to TP-§. With
the bandswitch in (16-32) position
the reading should be about +22

volts. In all other positions the
reading should be zero volts.

Note: In steps (8. 6) through (8. 9),
under certain circumstances,

+22 volts max appear at the
appropriate test point in AUTO
position of the bandswitch.

Place the bandswitch to (2-4)
position. Connect the scope and
counter to TP-7. A square wave
at 500 KC, at about 2. 5 volts
P-P, should be observed.

Connect scope and counter to
TP-13. Adjust C-91 for maximum
T mc signal {(4-5 volts P-P).

Place bandswitch in (4-8) position.
Connect scope and counter to
TP-12. A 3 mc signal at 4-5
volts P-P ., should be observed.

Place bandswitch i {8-16)
position. Connect scope and
counter to TP-11. Adjust C32
for maximum 5. 5 mc signal

k‘i o 5 voits P-P).

Place bandswitch in {16-32
position. Connect scope and
counter to TP-10. Adjust C-9
for maximum 10. 5 mc signals
(4-5 volts P-P).

Connect scope and counter to
TP-19. Adjust the
Coltruls [ur Uie desired voliage on
the appropriate bandswitch, as
indicated below:

indicated

Qital

BANDSWITCH CONTROL FREQUENCY AMPLITUDE

2-4

(8.

—
(S}

(9.

(9.

9.

R-

R-

R-

R-

110 875 KC 2 Volts P-P

79 1.5 MC 2 Volts P-P

45 2.75 MC 2 Volts P-P

20 5.25 MC 1,5 Volis
P-P

16) Turn power OFF. Disconnect

[y
~—

o

test equipment. Place 1A6 card
directly into its proper chassis
slot.

Local Oscillator Divider: (1A8)
(A4671) (Figure 5-28)

d
du“g) \,u\.uxtcl. cards

1A1A2, 1A1A8, 1A1A4.
Equipment required:

VOM: AN/PSM-4C, or
equivalent
Oscilloscope: AN/USM-281A,
or equivalent

RF VTVM: ME-303/U or
equivalent

Turn power OFF. Insert 1A8
card into riser and plug into
proper chassis slot. Turn
power ON.

With VOM, measure the DC
voltage at the following points:

TP3: +24 Volts DC

TP17: +5 Volts DC

The front panel readout should

be reading the frequency to

which the receiver is tuned.
Connect RF VTVM to TP-1,
ground lead to TP-9. The voltage
should be between 0. 5 and 1.5
volts RMS.

Connect scope and counter to
TP-7, ground leads to TP-6,
Place bandswitch to (2-4) posi-
tion. Adjust receiver TUNE
control for a reading of 02, 0000
on the front panel readout. At
1 P-4, asignai at 2, b2d MC,

i. 5 voits P-P, should be dis-
played.
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9.7)

(9.8)

(9.9)

(9. 10)

(9.11)

(9.12)

(9.13)

Place bandswitch to (4-8) posi- (9. 14)
tion. Connect scope and counter

to TP-10, with ground lead to

TP-6. Adjust receiver TUNE

control for a reading of 04. 0000

on front panel readout., At TP- 10.

10 a frequency of 5. 25 MC, 1.5

volts P-P, should be observed.

Place bandswitch to (8-16) posi-
tion. Connect scope and counter
to TP-16, with ground lead to
TP-6. Adjust receiver TUNE
control for a reading of 08. 0000
on the front panel readout. At
TP-16 a frequency of 10. 5 MC,
1. 5 volts P-P, should be
observed.

(10. 1)

(10. 2)

Place bandswitch to (16-32)
position. Adjust receiver TUNE
control for a reading of 16. 0000
on front panel readout. Connect
scope and counter to TP-20, with
ground lead to TP-9, A signal

at 21. 0000 MC, 1.5 volts P-P,
should be observed.

Turn power OFF., Remove 1A1A1
counter card, and insert into
1A4A3 extender card. Plug
assembly into the 1A1A1 chassis
slot. Turn power ON.

(10. 3)
Connect external frequency
counter to TP-1 of 1A1A1.
bandswitch to (2-4). Adjust
receiver TUNE control for a
reading of 02. 0000 on front panel
readout. The external counter
should read 21. 0000 MC.

Place

(10. 4)

Move the receiver TUNE control (10. 5)
clockwise so that the front panel

readout increases from 02, 0000

to 04. 0000. The external

counter should change from

21. 0000 MC to 37. 0000 MC.

Note: At any time, the external
counter should read: (FRONT
PANEL READOUT X8) +5 MCS.

(10. 6)

Without disturbing the final
readings at 04. 0000 and 37. 0000
MC, remove the external counter
and connect the RF VTVM to
TP-2, 1A1A1. Adjust the re-
ceiver TUNE control counter-
clockwise, decreasing the front
panel readout from 04. 0000 to
02. 0000. The RF voltage at
TP-2 should remain at approxi-
mately 1. 5 volts RMS.

(10.17)

Turn power OFF. Remove test
equipment. Insert 1A1A1 and
1A8 cards directly into their
proper chassis slots.

First Mixer-Amplifier and First
IF Amplifier

(1A9) (A4672) (Figure 5-30)
Other boards required:

A2, AT, A8, 1A1A1, 1A1A2,
1A1A3, 1A1A4. (AT not
necessarily aligned)

Equipment required:

VOM: AN/PSM-4C, or
equivalent

Oscilloscope: AN/USM-281A,
or equivalent

Counter: AN/USM-207 or
equivalent

Signal Generator H.P. 606B,
or equivalent

VTVM: AN/USM-106A, or
equivalent.

Turn power OFF. Place 1A9
card into extender and insert in
proper chassis slot. Turn
power ON.

With VOM, check DC voltage at
TP-1 (TP-7 GND). It should
be +24 volts.

Place bandswitch to (2-4)
position. Connect scope and
counter to TP-2. Adjust TUNE
control for 03. 0000 on front
panel readout. Adjust R-9 for
maximum 3. 625 MC signal
(about 1. 5 volts P-P).

Place bandswitch to (4-8)
position. Connect scope and
counter to TP-4. Adjust TUNE
control for 06. 0000 on front
panel readout. Adjust R-33 for
maximum 7. 25 MC signal (about
1.5 volts P-P).

Place bandswitch to (8-16)
position. Connect scope and
counter to TP-10. Adjust
receiver TUNE control for

12. 0000 on front panel readout.
Adjust R-82 for maximum
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(10. 8)

(10. 9)

uiy
<D
s
<D

(10. 11

~

(10.12

~

(10.13)

(10. 14)

(10. 15)

14. 5 MC signal (about 1. 5 volts
P-P).

Place bandswitch to (16-32)
position. Connect scope and
counter to TP-8. Adjust TUNE
control for 24. 0000 on front
panel readout. Adjust R-58 for

maximum 29 MC signal (about

1. 0 volt P-P).

Place bandswitch to (2-4) position.

Adjust TUNE control for 03. 0000
on front panel readout.

Counnect signal generaior at
3,000, 000 cycles, 300 uv, to
receiver antenna jack. Connect
AN/USM-106A and counter to
TP-6.

Adjust L2, L3 for maximum
signal. When signal is sufficient
to activate external counter,
adjust generator for 625 KC at
TP-6.

Adjust L2, L3 for maximum
625 KC signal. The signal
generator must be carefully

a.uJ justed to obtain 625 KC. Use
R-24 to adjust the signal ampli-
tude as necessary. Keep the
signal amplitude at 40 millivolts

(RMS).

Carefully vary the signal
generator so that the signal at
TP-6 varies from 615 KC to

635 KC (20 KC swing). The
signal at TP-6 should remain
constant in amplitude. If it does
not, repeat steps (10. 12) and
(10. 13) making slight alterations
in the settings of L.2 and L3
until the required specification
is met.

Adjust R-24 tor 30 millivolts
RMS at TP-6.
Set bandswitch to (4-8). Adjust
TUNE contro! for 06. 0000 on
front panel readout. Set the
signal generator to 6. OOO MCS,
300 uv. Adjust 7.4 and 1.5 for
maximum signal at TP-6. When
signal is sufficient to activate
counter, adjust the signal genera-
tor for 1,250,000 cycles at TP-6

Adjust L4 and L5 for maximum
1. 25 MC signal at TP-6. Use
R47 as necessary to keep the
signal amplitude at about 40
millivolts RMS.

(10.17)

(10. 18)

(10. 19)

(10. 20)

(10. 21)

(10. 22)

(10. 23)

(10. 24)

Carefully vary the signal
generator so that the signal at
TP-6 varies from 1. 24 MC to

1. 26 MC. The signal at TP-6
should remain constant in ampli-
tude. If it does not, repeat
steps (10. 16) and (10. 17) making

slight alterations in the settings
of 1.4 and L5 until the reguired

o Ulndla il réquirca

specification is met.

Adjust R-47 for 30 mv RMS at
TP-6.

Set bandswitch to (8-16). Adjust
receiver TUNE controi for i2
MCS on the front panel readout.
Set the signal generator to 12
MCS, 300 uv. Adjust L8 and
L8 for maximum signm at TP-6
When the sxgnax is sufficient to
activate the counter, adjust the
signal generator for 2,500, 000
cycles at TP-6. Use R-96 to
keep amplitude from exceeding
40 millivolts.

Adjust L8, L9 for maximum
signal. Carefully vary the signal
generator so that the signal at

MP_L cramniac A AQ A b
L -0 Varies -J. Ol z. 22 wviL L0

2.5 MC. The signal at TP-6
should remain constant in
amplitude. If it does not, repeat
steps (10. 19) and (10. 20), making
slight alterations in the settings
of L8 and L9 until the required
specification is met.

Adjust R96 for 30 millivoilts
RMS at TP-6.

Set the bandswitch to (16-32).
Adjust the TUNE control for
24. 0000 on the front panel
readout.

Set the signal generator for 24
MC at 300 uv. Adjust L6 and L7
for maximum signal at TP-6.
tise R-T72 to control the signai
amplitude. When sufficient
signal level has becn reached to
activate the counter, adjust the
signal generator for 5, 000, 000
cycles at TP-6.

Adjust L6 and L7 for maximum

5 MC signal at TP-6. Carefully
vary the signal gencrator so tha
ine signai at L' ¥-o varies irom

4, 99 MC to 5. 01 MC. The signal
at TP-6 should remain constant.
If it does not, repeat steps

(10. 23) and (10. 24), making
slight alterations in the settings

5-9



(10. 25)

(10. 26)

11.

(11.1)

(11. 2)

(11. 3)

(11. 4)

(11. 5)

(11. 6)

of L6 and L7 until the required
specification is met.

Adjust R-72 for 30 millivolts
RMS at TP-6.

Turn power OFF, Insert 1A9
card directly into its proper
chassis slot.

Second Mixer and I. F.: (1A7)
(A4670) (Figure 5-26)

Other boards required:

A2, A6, A8, A9, 1A1A1, 1A1A2,
1A1A3, 1A1A4. (A3 will be
utilized later in the procedure)

Equipment required:

VOM: AN/PSM-4C, or
equivalent

Oscilloscope: AN/USM-281A,
or equivalent

Counter: AN/USM-207, or
equivalent

Alignment screwdriver

Signal Generator: HP-606B or
equivalent

Note: Very slowly changing AGC
and signal voltages are present.
When the procedure indicates an
unhurried adjustment, WAIT
UNTIL AGC AND/OR SIGNAL
HAS STABILIZED.

Turn power OFF. Place
SILENCER switch to OFF.

Insure that RF GAIN control is
full CCW (AGC). Place 1A7
card into extender and plug into
proper chassis slot. Turn power
ON.

With VOM, measure the DC
voltages at these points:

TP-5: +24 VOLTS

TP-22: -24 VOLTS
Place bandswitch to 2-4 position.
Adjust TUNE control for 03. 0000
on front panel readout.

Connect scope and counter at
TP-2. Adjust R-4 for maximum
875 KC signal (2 volts P-P).

(11.

(11.

(11,

(11.

(11.

(11.

(11.

(11.

L)

8)

9)

10)

Connect a signal generator to
the antenna input at 3. 000 MCS,
500 uv.

Connect the VOM on (—) 10
VOLT DC Range to TP-20.
Adjust R-106 VERY SLOWLY
until the voltage falls to zero

on (—) 2.5 VOLT scale. Remove
VOM.

Connect scope and counter to
TP-1. Adjust the signal
generator for a 250 KC signal
at TP-1. The amplitude should
be about 100 mv, P-P.

Reduce the signal generator

output to 300 uv; this should

result in about 84 mv P-P at
TP-1. Record the amplitude
at TP-1.

11) Connect scope and counter to

12)

13)

. 14)

15

~

16)

TP-3. Readjust R-4 for
maximum 250 KC signal (about
50 mv P-P).

Connect scope and counter to
TP-4. The signal should be
250 KC, about 35 mv P-P.

Connect scope and counter to
TP-6. Adjust R-40, R-33, for
maximum 250 KC signal. If the
resultant signal exceeds that
noted in step (11. 10), adjust
R-33 for the voltage recorded
in step (11. 10) (about 84 mv
P-P).

Throw front panel attenuator
switch up and down. In the UP
position, the signal at TP-6
should drop 20 db. Leave the
attenuator switch down (OUT).

Adjust the signal generator for
250 KC, 100 mv (P-P) at TP-6.
The 100 mv P-P at TP-6 should
be obtained with 500 uv or less
from the signal generator.

SLOWLY, adjust R-106,
watching for the AGC action to
"GRAB'" the 250 KC signal at
TP-6. Make this adjustment
in small steps. The purpose
of this adjustment is to cause
the 250 KC signal at TP-6 to
finally stabilize at the ampli-
tude obtained in step (11. 10):
(about 84 mv P-P).
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(11.17)

(11. 18)

(

(

{

11,

11,

11,

.19)

. 20}

21)

22)

Note: The 250 KC signal at TP-6
should remain within 4 db of 30
mv RMS (84 mv P-P) when the
signal generator output is changed
from 500 uv to 30 mv. First, be
assured that the signal at TP-6

is 250 KC, 84 mv P-P with 500
uv from the signal generator.
Wait for conditions to stabilize

it for conditions to stabilize,
then record the amplitude at
TP-6.

(11. 24)

(11. 25)

EXAMPLE

SIG GEN TP-6

—~
[
[ors

500 uv 30 mv RMs, 84

mv P-P

s
v

(V=)

(%)
<
-
2]
<¢
o
o

3

mv RMS,
«+ D_D
MY L=

-

The DB change in this case is . 27)
+0.9. The maximum allowable
signal at TP-6 with 30 mv from
the signal generator is 133 mv

P-P or 47 mv RMS or +4 DB. 12.
Return the signal generator to

500 uv. Turn power OFF,

Tnaort TA2 lanwd if wat alunan A
LIDTI L 1w PYuall 1 nuL allcauy

in place. Turn power ON.

With scope and counter at TP-6
of 1A7, wait for signal to
stabilize at 250 KC, 84 mv P-P.
Then turn RF GAIN control
maximum clockwise. The signal
at TP-6 should be at least ten
times 84 mv P-P, or 840 mv
P-P. Return the RF GAIN con-
trol to maximum CCW position.

Connect scope and counter to
TP-15 of A7. The signal should
be 84 mv, P-P, 250 KC.

Connect scope and counter (o
TP-16 of Al. The signal should
be 250 KC, about 200 mv P-P.
Turn power OFF. Remove 1A3 (12. 3)
card. Turn power ON.

With the signal generator at 3 mc,
300 mv, connect scope and
counter to TP-6. Adjust the
generator for 250 KC at TP-6.

(12.4)

Under the conditicns of step

({1, 22) check, with the vUM,
the DC voitage at TP-23. It

should be -24 volts.

\1Z. 0

SLOWLY adjust R-130 until the
voltage at TP-23 falls to zero.
(CRITICAL ADJUSTMENT)

Decrease the signal generator
output to zero. Then slowly
increase the signal generator
output in very small increments,
watching the signal at TP-6 for
AGC to "catch up." When the
signal level from the generator
reaches about 30 mv, the DC
voltage at TP-23 should drop to

zZero.

Remove VOM. Set meter func-
tion switch to HIGH. Set the
signal generator for 3 MC, 300
mv. Then adjust R-131 for full
scale reading at "HI" on RF/
AFC LEVEL meter,

Turn power OFF. Remove test
equipment. Insert A7 card
directly into its chassis slot.

Automatic Frequency Control:

(1A3) (A4664) (Figure 5-20)

A2, A6, A7, A8, A9, 1A1Al,
1A1A2, 1A1A3, 1A1A4

Equipment required:

VOM: AN/PSM-4C, or
equivalent

Oscilloscope: AN/USM-281A,
or equivalent

Counter: AN/USM-207, or
equivalent

Alignment screwdriver

Signai Generator:
or equivalent

HP-606B,

Turn power OFF. Insert 1A3
card in extender and plug into
proper chassis slot. Turn power
ON.

Set FUNCTION switch to AFC.
Set meter function switch to AFC
CARRIER.

Lotdie TWU 4o ULVl resisiors

just below the two right hand
relays (R66, R67). Ground the
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(12. 6)

(12. 10)

(12.11)

(12.12)

(12.13)

left side of the upper resistor.

In lieu of this arrangement, pin
T on the card or riser may be
grounded. Listen for relay click
when grounding.

With VOM, check DC voltages as
follows:

a) TP-1: +24V DC
b) TP-19: +10V DC
c) TP-20: -10V DC

Connect scope and counter to
TP-6. Adjust R-34 for 250, 000
cycles. Amplitude about . 5V
P-P,

Connect scope and counter to
TP-7. Signal should be 250 KC,
at about . 5V P-P.

Connect scope and counter to
TP-8. Adjust T-44, T-1, for
maximum 250 KC signal. Then
connect scope and counter to
TP-3 and adjust R-44 for zero
signal. Re-check the signal at
TP-8: From 2to 3 V P-P.

Connect scope and counter to
TP-10. Adjust R-57, T-2, for
maximum 250 KC signal. Then
connect scope and counter to
TP-4 and adjust R-5T7 for zero
signal. Re-check signal at
TP-10: From 2to 3V P-P.

Turn power OFF. Connect
ohmmeter on RX1 scale between
TP-16 and ground. Adjust R-3
for maximum resistance.
Remove ohmmeter. Turn power
ON.

Connect a signal generator
between TP-16 and ground. Set
generator to 250 KC +10 CYCLES,
100 uv. Connect scope and
counter to TP-2. Adjust L2, L3,
L4, L5 for maximum signal.
Change amplitude of the generator
to avoid exceeding . 5V P-P at
TP-2.

Note: Connect scope and counter
to TP-10 and check frequency of
250, 000 cycles per second; adjust
oscillator if necessary.

Remove signal generator from
TP-16 and connect to antenna
jack at 3. 000 mcs, 10 uv. Adjust
receiver TUNE control for

(12, 14)

(12. 15)

(12.16)

(12.17)

(12.18)

(12.19)

(12. 20)

03. 0000 mc on receiver counter.
Carefully adjust Receiver Fine
Tune Control for a Peak as
displayed on scope and for a
frequency of 250 KC +10 CPS at
1V P-P at TP-2,

Reduce the signal generator out-
put to 1 uv. Disregard any
apparent noise on the scope at
TP-2. Adjust R-78 until RF/
AFC carrier level meter reads
between RED and GREEN,

Increase signal generator output
to 10 uv. Adjust carefully for
250 KC 10 CPS at TP-2.

With junction of R-66, R-67
grounded, carefully adjust
receiver FINE TUNE control
left and right. The phase
difference meter should follow
in the same direction, dropping
back to zero at each extreme of
the scale. If this condition is
not met, adjust R44 in small
increments, repeating the FINE
TUNE adjustments after each
change in R-44 until the condi-
tion is achieved.

Adjust R-57 so that, under the
conditions of step (12. 16), the
SYNC indicator is ON when the
phase difference meter is "ON
SCALE" and OUT when the phase
differences meter drops back to
zero after each extreme excur-
sion to either side.

Disconnect all test equipment.
Turn power OFF. Place A3
card directly into its proper
chassis slot. Turn power ON.
Remove ground from R-66,
R-67.

Move receiver FINE TUNE
control fully CW. Depress AFC
tune switch and adjust receiver
TUNE control carefully until
RF/AFC meter indicates in the
green and the phase difference
meter is at center scale. Record
receiver counter indication.
Release AFC tune switch.

Carefully and slowly, in small
increments, move the receiver
FINE TUNE control CCW,
allowing the phase difference
meter to stabilize after each
movement, until SYNC lamp
goes out. Depress AFC tune
switch and record receiver
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(12.

(12.

13.

(13.

(13.

(13.

21)

22)

i)

~

counter reading. The second
reading must be at least 1 KC
below the first reading.

Repeat steps 12. 19 and 12. 20
except that the receiver FINE
TUNE control should be moved
clockwise during the measure-
ments. The second counter
reading should be at least 1 KC
higher than the first reading.

Turn power OFF. Insert 1A3
card directly into its proper
chassis slot.

Phase Detector (1A5) (A4668)

{Figure 5-22) and AC Filter
(1A13) (A4794) (Figures 5-36)

Other boards required: ALL
Equipment required:

VOM: AN/PSM-4C or
equivalent

Oscilloscope: AN/USM-281A, or
equivalent

Counter:
equivalent

AN/USM-207, or

Alignment screwdriver

Signal generator: (TWO)
HP-606B or equivalent

Turn power OFF. Place 1A5
card into extender and plug into
proper chassis slol. Turn power
ON.

Assure that all other cards are
in place.

Place AD card on AdAl extender
and place in A5 chassis slot.

Function SW tc SYN.
Turn power ON.

With VOM measure DC voltage

at TP-1: +24V DC. Turn Function
SW to AFC and LOCAL and
VOLTAGE at TP-1in 0. OV,
Return switch to SYN position.
—\_O;’i, measure DC v

1 Oitage
™ 9. 34\’ nMm

With
T

~t
“

Connect one signal generator at
1 mc, 1V RMS, to 1J3 at rear

of TN-525/FRR. (If an O-1510/
URR synthesizer is available,

(13.

-~
o
[

(13.

(13.

(13.

(13.

(13.

N

an
w

.11

12

—
[9%]
=

14

15

17

3.18

19

)

)

)

)

~

)

)

its 1 mc output may be used. )
Connect scope and counter to
TP-16. A 1 mc signal at 5-6V
P-P should be observed.

Connect second signal generator
at 1J2 (rear of TN-525/FRR at
1V RMS, 300 KC. (If an O-1510/
URR synthesizer is available,

its output may be used; if used,
the O-1510/URR frequency
selectors should be set to

03. 0000 MC. )

Place bandswitch to 2-4 position.
Adjugt receiver TUNE contrel
for a reading of 03. 0000 mcs on
the receiver counler.

Connect scope and counter to
TP-5. A distorted signal of
about 100 mv P-P, at a frequency
of about 300 KC, should be
observed.

Connect scope and counter to
TP-12. A signal at 62. 5 KC,
2.5V P-P, should be observed.

Adjust receiver TUNE control
for a rnndlqO‘ of 02. 5000 mes on

101 ical 1l V.,

receiver counter.

Connect scope and counter to
TP-17.

o I vrm

bz, 0 KU slgnai \OV P- Y}

Connect scope, DC FUNCTION
al 1V per cm, adjust vertical
control so that 0. OV is center,
to TP-10, adjust R-20 and a
£2.0V DC and a -2, 0V DC must
be observed. The phase differ-

~ivnn maatan ohanlAd oa £1111 2aalaA
TiCC meisr 3a0uLl g0 i 58aLt

to right and left. Adjust R-20
foi 8.0V DC and the Hlxqcu
difference meter should indicate

Aot ey

center scale.

Connect scope and counter to
TP-11, adjust T-4 and R-61 for
maximum amplitude. A
frequency of 62. 500 KC at an
amplitude of 6-8V P-P.

FRR counter.

Remove lhe cable connected to
1J 2.
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(13.

(13.

(13.

(13.

(13.

(13.

(13.

(13.

(13.

(13.

(13.

22) Connect the scope and counter
to TP-6 and adjust R-7 for a dip
in the 362. 5 KC signal.

23) Reconnect signal generator at
300 KC 1V to 1J2 (or 0-1510/
URR).

24) With scope and counter at TP-6,
adjust R80 for 4V P-P at 62.5
KC.

25) Connect scope and counter TP-8
62.5 KC 4-5V P-P.

26) Connect scope and counter TP-13
(R61) 62. 5 KC 4-5V P-P.

. 27) With receiver at 03. 0000 and 2

signal generators connected,
move receiver tune slowly CW
then CCW,; phase difference
meter should follow in some
direction, then fall back toward
center scale after each extreme.
If this condition can be met,
carefully adjust receiver tune
control for center scale on
phase difference meter.

28

~

Adjust R64 until sync lamp just
lights. -

29) Then perform step 13. 27,
adjusting R61 until sync lamp

remains ON when phase difference

meter drops back toward center
after a full excursion to the left
or right.

30) Connect scope (DC function) 1V
CM with OV at center of scope,
with receiver on sync, observe
0V at pin 8 of extender card,

tune receiver out of sync, observe

+1V at pin 8 of extender card.

31) Connect scope to (scope to 20V/
cm) pin 3 or 7 of extender card
and observe +24V in sync, 0V
out of sync.

32) Continuity between 1 and 2 on
riser card ohmmeter (RX 1) in
sync infinity out of sync, ohms.

33) 1A13 AC FILTER and DC VOLT-
AGE into 1A10A1C1.

a. Connect scope DC FUNCTION,

at 1V/cm to 1A10A1C1.

b. Observe DC voltage at 1A10A1

C1 when HFRR is in SYNC
and phase difference meter is
center scale.

c. Slowly detune TN-525/FRR
CW until phase difference
meter indicates in the red on
the left. Listen for relay on
1A13 AC filter to energize
and de-energize. Record the
DC VOLTAGE at 1A10A1C1.
It must be greater than +1, 5V
DC.

d. Slowly detune TN-525/FRR
CCW until phase difference
meter indicates in the red on
the left. Listen for relay on
1A13 AC filter to energize
and de-energize. Record the
DC voltage at 1A10A1C1. It
must be greater than -1. 5V
DC.

(13. 34) Disconnect all test equipment,
turn power OFF. Insert 1A5
into chassis.

(2) DEMULTIPLEXER, TD-969/FRR

A, Prealignment Instructions - Refer to
the following schematic diagrams and assembly
drawings:

Figure 5-38, TD-969/FRR
Figure 5-43, Power Supply 2A1
Figure 5-47, Sub Carrier Generator 2A3

Figure 5-55, L S.B. IF Cards 2AT, 2A9,
. 2A11, 2A13

Figure 5-51, Symmetrical I.F. 2A5

Figure 5-53, I S.B. Audio Cards 2A6,
2A8, 2A10, 2A12

Figure 5-49, Symmetrical Demodular 2A4

Figure 5-45, Monitor, Diversity 2A2

The purpose of this procedure is the
complete alignment of the demultiplexer unit or
the individual alignment of a particular card or
section in that unit. If a complete alignment is
required, the procedure should be followed in
sequence. The removal of all circuit boards from
the chassis should precede complete unit alignment.
The boards will be returned to the chassis as they
are aligned and/or as required by the procedure.
For individual alignment of a particular card, all
cards should be removed from the chassis except
those specified in ""Other boards required' for
that particular card. 'Other boards required"”
for the individual alignment of a particular
circuit board, must be in place for that alignment
and must be themselves, previously aligned.
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All variable inductor and transformer 4, On the KY-661/URR
alignments must be carried out with a non-inductive

alignment tool. (4.1) "Power" switch to off
position.
The following steps should precede
alignment of the demultiplexer: 5. On the CV-2521(V)/URC
1. Remove four screws holding the (5.1) "Power' switch to off
unit in the cabinet, and pull the unit out of the cabinet position.
until the slide locks chck

D. Alignment Procedure
2. Remove the top cover to gain
access to the circuit boards. 1. POWER SUPPLY (2A1) (A4627)
Figure 5-43
3. Insure that the "Power' switch is
ticn. (1,1} Other heoarde required: none
4, Remove all circuit boards if a {i.2) Equipment required:
complete alignment is to be done. Remove all AN/PSM-4A, or equivalent
rds except those listed in "Other b i
individual alignment of a part

u.s 15 QL a4 pPallt

(1. 3) Insert 2A1 card into extender
and insert in proper chassis

5. Remove all cables on the rear of slot.
Unit 2 except: 2J7 (1 Mcs IN), 2J11 (RF METER),
2J2 (POWER) and J19. (1.4) Set R8, R17, R26 and R35
mid range.

B. Test Equipment Required
(1.5) Set R4, R13, R22 and R31

1. AC Voltmeter, AN/USM-106A fully CCW.
2. Sguarewave Generator SG-299C (1.8) Turn "Power" switch to on
position.

3. Oscilloscope, AN/USM-281A
(1.7) Connect AN/PSM-4A (using

4, Signal Generator, HP-606B 50vdc range) between ground
and the following test points,
5. Frequency Counter, AN/PSM-207 carefully observing polarity
on the meter. At each test
6. Multimeter (VOM), AN/PSM-4C point adjust the proper
control for the indicated
7. Resistive Loads voltage as read on the metei.
(7.1) 50 ohms TEST POINT VOLTAGE CONTROL VOLTAGE
(7. 2) 600 ohms TP-3 R8 +24 vde
{7.3) 4 ohms TP-86 217 is vdn
C. Conirol Posilions TP-5 R20 5o
i. On the TN-525,/FRR TP-i2 R3S i de
{1. 1) "Power’ switch to on position, {1.8) I the voliage camnot he sei
to its proper value, it may
(1. 2) "Function'" switch to SYN be necessary to turn the
position. associated current limiting
control (R4 - +24, R13 - +15,
2. On the TD-969/FRR R22 - +5, R31 - -24} ol“zml,
CW and then atteuxyt. to set
(2. 1) ""Power’’ swiich to off ine volidge controi.
puaiLiuu.
/1 0Y N dha ANT/DAQA_AA ~aland
\~J¢ 'J/l L e rn\/ O OLVE= T D iaea
3. On the 0-1510/URR the proper current scales
(7500 MA"” or 710 AMPS')
(3.1) "Power" switch to on and the proper "DC" function
position, (- or +, as required).
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(1. 10)

(1.11)

(1.12)

Turn "Power'' switch to off
position and connect meter
between ground and the
indicated test points.

Turn ""Power" switch to on
position and adjust the proper
control for the indicated
current as read on the
AN/PSM-4A.

Repeat steps (1. 10) and
(1. 11) for each test point,

TEST POINT CURRENT CONTROL CURRENT

5-16

TP-3
TP-6
TP-9
TP-12

R4 600 MA
R13 230 MA
R22 180 MA
R31 50 MA

(1.13) Turn "Power' switch to the

(1. 14)

off position. Remove meter.

Remove 2A1 board and
extender card from chassis
socket. Return 2A1l to its
proper chassis socket.

SUB-CARRIER GENERATOR (2A3)
(A4629) Figure 5-47

(2.1)
(2.2)

(2. 3)

(2. 4)

(2.5)

(2. 6)

Other boards required: 2A1

Equipment required:

Oscilloscope, AN/USM-281A,
or equivalent

Frequency Counter, AN/
USM-207, or equivalent

Signal Generator, HP606-B,
or equivalent

Insure that the ""Power"
switch is in the off position,
and insert the 2A3 card into
extender and plug into proper
chassis slot.

Connect ""Vertical Sig. Out"
of scope to ""AC Signal Input"
of counter.

Turn "Power'" switch to on
position.

Connect the scope probe
between ground and TP-1.
A 1 mcs sine wave at
approximately 2.8 VP-P
should be displayed.

(2.7)

(2.9)

(2.10)

(2.12)

(2.13)

Connect the scope probe
between ground and TP-2.
A 20 usec pulse occurring
at a 10 Kc rate should be
displayed. The amplitude
of the signal should be
approximately 6VP-P,

Connect a low capacity
scope probe between the
junction of L5 and R21 and
ground. Peak C11 for
maximum level. The 6. 29
mcs signal displayed should
be at approximately 10V
P-P.

Once again connect scope
probe between TP-2 and
ground to verify that the
pulse rate is still 10 Ke.
It may be necessary to
readjust C11 slightly to
insure the proper waveform
at TP-2. Connect scope
probe between TP-4 and
ground. A 6. 29 Kc signal
should be displayed at
approximately 1 VP-P,

Connect scope probe between
pin 8 and ground. A 250 Kc¢
signal should be displayed

at approximately 1 VP-P.
Connect scope probe between
pin L and ground. A 250 Kc¢
signal should be displayed

at approximately 1 VP-P.

With scope probe still
connected to pin L, connect
jumper between pin A and
ground. The 250 Kc signal
display should disappear. Set
the HP606B signal generator
for a frequency of 250 Kc.

Using a T- connect on the
"RF output' of the signal
generator, connect a 50 ohm
load and an output cable.
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(2.14)

(2. 15)

(2. 16)

(2.17)

(2.18)

(2.19)

Connect the signal generator
output cable to the 250 Kc
input, J-8 on Unit 2.

A 250 Kc signal at approxi-
mately 1 VP-P should once
again be displayed at pin L.
Remove jumper from pin A.

Connect scope probe between

TP6 and ground. A 243.710

Kc signal should be displayed
ataminimum level of .5 VP-P,

Connect scope probe between

TPT7 and ground. A 256. 290

Kc signal should be dispiayed

at a minimum of . 5 VP-P.
Remove scope probe and
signal generator.

Turn "Power" switch to off
position.

Remove 2A3 board and
extender card from chassis

socket. Return 2A3 board to

its proper chassis socket.

ISB IF CARDS (2A7, 2A9, 2A11
and 2A13) (A4633) Figure 5-55

(8.1)

(3.2)

(3.3)

(3. 4)

Other hoards required: A-1
Equipment required:

Signal Generator, HP606A,
or equivalent.

AC Voltmeter, AN/USM-
106A, or equivalent.

Oscilloscope, AN/USM-
281A, or equivaient.

VOM, AN,/PSM-4C, or
equivalent.

Square Wave Generator,
SG-299C, or equivalent.

On the front panel of the
TD-563, TRR set the "AGC
Source’’ switches to closed
loop {(i. e. Al Source in Al
position, A2 Source in A2
position, etc. ).

Place "Mode'" switch to
"ISB" position. Place all
"AGC Time Constant”
swilches in the "Mediui”’
pusilivie

On the A-T card adjust R55

fuily CW.

(3.6) On the A-7 card adjust the

(3.7)

(3.8)

(3.9)

(3.10)

(3.11)

i3

(3.

R

17

._w
[

14)

e
©Jt

following controls to mid-
range.

a) R45
b) R80
c) R81
d) R82
e) R83
(f) R84
(g) R85

Py

Insuring that the "Power"
switch is in the off position,
insert 2A7 board with
extender card into proper
chassis socket.

On the Signal Generator
connect a T-connector to the
"RF Output'" and connect a
50 ohm load and an output

cable to the T-connector.

Connect Signal Generator
output cable to "IF Input",
J9 on the TD-969/FRR.

Turn the "Power' switch to
on position. Connect AN/
PSM-4A VOM (50 vdc scale)
between ground and TP14 of
A"7. Meter should indicate
+24 vde £107.

With VOM still connected
place "Mode'" switch in the
following positions:

There should be no voltage
indicated in these pusitiviis,

Piace ihe "Viode Switcinio
the "ISR nogition

disconnect Simpson meter.

Set the signal generator
output level for 3U mv Kyis
and at a frequency of
approximately 250 Kc.

to the appréximrifn renter
of the filter passband under

Lok mm e diadad L s e
LEDL, dad llultailCu vy a waiiiv



(3.186)

(3.17)

(3.18)

(3.19)

(3. 20)

wave display on the oscillo-
scope (level approximately
.03 v P-P).

Remove scope probe from
TP5.

Connect AN/USM-106A
VT VM probe between TP9
and ground (TP10).

Readjust signal generator
output level to 60 Micro Volts,
and adjust R45 for a level of
90 mV RMS as indicated on
the VT'VM at TP9.

Set the AGC level by adjusting
R55 to the point where the
output level at TP9 decreases
to 80 mV RMS, as indicated
on the VTVM.

Decrease the signal generator
output level to 30 uv RMS.
Gradually increase the signal
generator output level. As
the level is increased, the
level at TP9 should also

the input level reaches 60
uv RMS, the level at TP-9
should be holding at 80 mv
RMS. The level a TP-9
should remain within 2 db
of 80 mv RMS, as the signal
generator level is further
increased to 100 mv RMS.

(8.21) Repeat step #8 with "AGC

(3. 22)

Time Constant' switch in
the "fast" position and also
in the "slow' position.

Place 50 ohm load on J3,
"B2 IF Output''. Connect
AN/USM-106A VTVM across
50 ohm load and ground.

(8. 23) Output level should be 2

minimum of 1 mv RMS as
indicated on the meter.
Disconnect Meter.

(3. 24) AGC Time Constant Align-

ment. The test set up for
this alignment is shown with
Table 5-1. The test should
be carried out in accordance

gradually increase. When with Table 5-1.
Test of AGC Time Constant Circuits:
MODULATION
S6-299L OUTPUT ouThuT QpTRUT
F
SQUARE REAR JACK HP- 6068 (77,
WAVE
GEN SIG GEN
crer «
NEL
IF INPUT JACK
el J9  (REAR)
\ 4 2A13
TP9 of 2A7,2A9,2Al1, or
TD 914/URR |—»— 2A5
AN/USM-281A |EXT
SYNC
INPUT
SIG GEN
VERTICAL

5-18
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TABLE 5-1. TEST OF AGC TIME CONSTANT CIRCUITS

1.
2.
3.

1.

A. Test Equipment Required:

Function Generator Model SG-299L
Signal Generator: H.P. 606B, or equivalent.
Oscilloscope: AN/USM-281A

B. Preliminary:

Function Generator:

) With POWER/DIAL MULTIPLIER switch select X1 position.
) With MODE switch select the CONT position.

) Wiith FUNCTION SELECTOR seiect the syuare wave ouiput.
) Place OUTPUT ATTENUATOR control full CW,

e) Place FREQ AZ selector in X1 position.

f) Place VERNIER in CAL position.

g, Adjust TREQUENCY DIAL to 1

NS 1D}
A A U0 O o4 i LU L.

Hewlett Pachard Model 606 B.

a) Put range switch in 165-560kc position.

b) Adjust frequency to approximately 250 kc.

¢) Place MODULATION SELECTOR to EXT DC.

d) Place ATTENUATOR in . 03V position.

e) Adjust MODULATION AMPLITUDE control and RF OUTPUT vernier until RF output meter
swings between . 3 and 3. Do not heed the % modulation meter.

TN_014/TTDD.
LasTraTI e,

a) Place all AGC TIME CONSTANT switches to FAST.
b} Place Al AGC switch to A1, B1 AGC switch to Bl, etc.
¢) Place MODE switch to the ISB position.

+ C. Test Procedures:

1.

[Nl

2.

Remove external modulating signal from the RF signal generator jack.

[une the signal generator until output frequency of card under test, measured with scope and
counter at TP09 15:

(2. 1) 252 KC for Al
(2.2) 255 KC for A2

(2. 3) 248 KC for BI1
(2.4 245 KC for R?
JPAN A vyres o Rt T T el sro R tal thi
{2.9) 250 KC for SYMMETRICATL

Adiust LINE LEVEL control for channel under test for 0 DBM on line level meter. An

i{ll(ili)iP tRAICATIONn (rom g moniorr SDEGKeE T 1y ne nsen

Reoconneet modulation 1o HPLBOBD oional conoerator
SROCONNeCt MOGULIANIGH 10 iy - oVl Zighd:s QOLCracor,

With scope time base, scope sync (+) and scope vertical attenuater controls properly set, the
following wavefarm chanld he nhaerved




TABLE 5-1. TEST OF AGC TIME CONSTANT CIRCUITS (cont)

5. With scope sync at +, use SYNC, vertical attenuator and vernier, and time base control to
expand waveform so that signal during time period A appears as follows:

0% —
25%—
50% —
75% —
t attack NOMINAL
100% ! LEVEL

| !
] |
HATTACK)

6. Record the time, t (attack) in milliseconds, for signal to fall from initial peak to about 63%.
The time, with Time count out switches on FAST position, should be 20 milliseconds.

7. With scope sync at (-) use sync, vertical attenuator and vernier, and time base control to
expand waveform so that signal during time period B appears as follows:

NOMINL
LEVEL

t(DECAY)

8. Record the time, (t DECAY), in milliseconds, for signal to rise from initial value to about
63%. The time, with time constant switches on FAST position, should be 20 milliseconds.

9. Repeat the tests for medium and SLOW time constant switch positions.
(1) MEDIUM t attack: 20 ms. t decay: 100 ms.
(2) SLOW t attack: 40 ms. t decay: 2 seconds.

NOTE:

The function generator frequency may be varied between 1 and 5 cycles, as necessary
or convenient.

10. Repeat the tests for the other channels, changing the HP-606B signal generator frequency as
required.

5-20 011690392
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(3.25) *Note: If "Attach' time can not
be met as in C-6 of table 5-1,
the following controls should be
adjusted for the following posi-
tions of the "AGC Time Con-
stant'’ switches;

Switch Attach Time
Position Constant Control
"Fast" R8O
"Med." R83
"'Slow" R85

(3.26) *Note: I "Decay' timc can not
be met as in step C-8 of table
5-1, the following controls
should be adjusted for the fol-
lowing positions of the "AGC
Time Constant' switches;

Switch Decay Time
Position Constant Control
"Fast" R81
"Med." R82
""Slow"’ R84

*Note: A single switch position
should be checked at a time
(i.e. - "fast", "med", ""slow'").
The check and adjustment should
be made so that both "attack"
and "'decay' time conditions are
met simultaneously in that

par rticular yvslthu Then the

test should be performed for the
next position.

(3.27) Turn "Power" switch to off
position and remove test
equipment.

——~
(9%
.
N
(=]

e

) Remaove 2AT board and extender
card from socket. Return 2A7
card to proper chassis socket,

(3.29) *Complete alignment for 2A9 card
is performed by repeating steps
3.1-3.28 for that card.

(3.30) *Complete alignment for 2All
card is performed by repeating
steps 3.1-3. 28 for that card.

{3 31V *¥Complete alionment for 2A13
card is performed by repeating
steps 3.1-3.28 for that card.

*Note: The following substitution
should be made in step 3.22:

(4.1)

(4.2)

(4.3)

(4.4)

4.5)

(4.6)

(4.7)

o~
'8
(=<}

-

(4.9)

Channel Card Jack
B1 2A9 J4
Al 2A11 J5
A2 2A13 J6

Symmetrical IF Card (2A5 (A4631)
Figure 5-51)

Other boards required: A-1

Equipment required:
Signal Generator, HP606B,
or cquivalent,

AC Voltmeter, AN/USM-106A,
or equivalent.

Oscilloscope, AN/USM-218A,
or equivalent,

VOM, AN/PSM-4A, or equivalent.

On the front panel of the TD-969/
FRR set the "SYM-B2" "AGC
Source' switch in the B2 position.

Place "Mode" switch to "AM
2.5KC" position.

Place "SYM-B2'" "AGC Time
Constant'' switch in the "Med"
position.

On the A5 card adjust R68 fully
CCW.

On the A5 card, adjust the follow-
ing controls mid-range:

R58
R93
R94
R95
R96
R97
R98

O
e e~ —

\A R T T
= a0

Insuring that the "Power' switch
is in the off position, insert 2A5
board and extender card in proper
chassis socket.

On the Signal Generator connect a
T-connector to the "RF Oulput”

and an output cable and a 50 ohm
1nad to the T' connector.

Connect Signal output to
"TF Input", J9 on the TD-969/FRR
""Mode' Switch Operation.
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5-22

(4.11.1) Connect AN/PSM-4A
between ground and
pin 13. (+DC, RX1),

(4.11.2) Turn the "Mode"
switch through all of
its positions.

(4.11.3) The following indica-
tions should be read
on the meter,

Switch Position Meter Reading

AM 2.5KC infinity
AM 6KC 0 ohms
CW 2.5KC infinity
CW 6KC 0 ohms
ISB infinity

(4.11.4) Connect AN/PSM-4A
meter between ground
and TP3 (+DC, RX1).

(4.11.5) Turn the "Mode' switch
through all of its
positions.

(4.11.6) The following indica-
tions should be read
on the meter.

Switch Position Meter Reading

AM 2,5KC 0 ohms
AM 6KC infinity
CW 2.5KC 0 ohms
CW 6KC infinity
ISB infinity

(4.11.7) Connect AN/PSM-4A
Meter between ground
and TP13 (+DC, 50V
scale).

(4.11.8) Turn "Power' switch
to ""On" position.

(4.11.9) Turn the "Mode"
switch through all of
its positions.

(4.11.10) The following indica-
tions should be read
of the Simpson Meter:

Switch Position Meter Reading

AM 2.5KC +24 VDC +10%
AM 6KC +24 VDC +£10%
CW 2.5KC +24 VDC +10%
CW 6KC +24 VDC + 10%
ISB 0VDC

(4.11.11) Disconnect Simpson
meter.

(4.

(4.

(4.

4.

.12)

13)

14)

15)

.16)

.17)

18)

.19)

.20)

.21)

.22)

.23)

(4.11.12) Place "Mode" switch
in "AM 2.5KC"
position.

Connect oscilloscope probe be-
tween TP4 and ground on 5.

Set the signal generator output
level for 30 mv RMS and at a
frequency of 250 Kc.

A sine wave at approximately
.13V P-P should be displayed.

Remove scope probe from TP4,
Connect AN/USM-106A VTVM
probe between TP8 and ground
(TP9).

Readjust signal generator output
level to 60 micro volts RMS and
adjust R-58 for a level of 90

mV RMS as indicated on the
VTVM meter at TP8.

Set the AGC level by adjusting
R68 to the point where the output
level at TP9 decreases to 80 mV
RMS as indicated on the VTVM.

Decrease the Signal Generator
output level to 30 uV RMS.
Gradually increase the Signal
Generator output level. As the
level is increased, the level at
TP-8 should also gradually
increase. When the input level
reaches 60 uV RMS, the level at
TP-8 should be holding at 80 mV
RMS. The level at TP-8 should
remain within 2 db of 80 mV
RMS, as the Signal Generator
level is further increased to 100
mV RMS.

Repeat step #8 with "SYM/B2",
"AGC Time Constant" switch in
both the '"Fast" and ""Slow"
positions.

Repeat step #8 with the ""Mode"
switch in the "CW 6 KC"
position.

Connect AS/USM-106A VTVM
across 50 ohm load and ground.
Output level should be a mini-
mum of 1 mV RMS as indicated
on the meter.

AGC Time Constant Alignment.
Follow procedure in steps (3.24),
(3.25) and (3. 26) of the procedure.

Turn "Power' switch to off posi-
tion, and remove test equipment.
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(4.24) Remove 2A5 board and extender

(5.

T

card from chassis socket.
Return 2A5 board to proper
chassis socket.

Other boards required:

for required

2A6  2Al1, 2AT, 2A4, 2A3
2A8  2Al1, 2A9, 2A4, 2A3
2A10 2A1, 2A11, 2A4, 2A3
2A12 2A1, 2A13, 2A4, 2A3
Equipment required:

Signal Generator, HP606B, or
equivalent

AC Voltmeter, AN/USM-106A,
or equivalent

Oscilloscope, AN/USM-281A,
or equivalent

LY. ]

VOM, AN/PSM-4A, or equivalent

On the set the ""Mode" switch to
"ISB".

Set the "AGC Source' switches to
closed loop (i.e., Al Source in Al
position, A2 Source in A2
position).

Place all "AGC Time Constant"
switches in ""Fast" position.

Connect a T-connector to the RF
output jack of the Signal Gener-
3tn and connect an "thnf cahle

ator, Co able
and a 50 ohm load to the T-
connector.

Connect Signal Generator output
to J9, "L
FRR.

. In'", on the TD-969/

Connect a 600 ohm load across
pins E and C of the ""Audio Out"
jack for the channel card under
test and connect pin D to chassis

Channel Card Jack Number

B2/SYM AS J15
B AR J16
Al Al0 J17
A2 Al2 J18

(5.9)

(5.10)

(5.11)

(5.12)

(5.13)

(5.14)

(5.15)

(5.16)

,a
o
.
N
-3

=

{5.18)

(5.19)

T
o
22
=)
2z

(5.21)

Insert extender card in the proper
socket of the TD-969/FRR chassis
for the channel card under test,
and insert the card under test in
the extender card socket.

Insert the 2A4, Symmetrical
Demodulator Card in the 2A4
socket of the TD-969/FRR.

Set '"Meter Sensitivity'" switch to
""0" position.

Set all "Line Level Adjust'' con-
trols fully CCW.

Place "Monitor Selector" switch
in proper position for channel
card under test (A6 - B2 position,
A8 - B1 position, A10 - Al
position, and A12 - A2 position).

Turn "Power' switch to the "On"
position.

Connect AN/PSM-4A VOM (+DC,
50V scale) between ground and
TP13. Meter should read +24 VDC
+£10%. Disconnect VOM.

Set Signal Generator frequency to
approximately 250 KC.

Set Signal Generator output level
for 1 mV RMS. Connect Oscil-
loscope probe between ground

and TP3. Level should be at a
minimum of .5V P-P as displayed
on the scope.

Signal Generator to the approxi-
mate center of the filter passhand
being applied to the audio card
under test. Level should be

appr oxim a,u:x.'y .

piayed on the scope.

Connect scope probe between
around and TP8, and tune the
Signal Generaior for a4 sine
wave display of approximately
1 KC on the scope,

Adjust R26 so that the level at
TP8 is iV P-P as displayed on
the scope. Disconnect probe.

d ,md ANe .:r—’

on the prope

o v
[or WY
O N
=
D"
»—'"ﬂ
{D
D-:S

Adjust the proper "'Line Level
Adjust" control for channel under
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(5.22)

(5.23)

(5.24)

(5.25)

(5.26)

(5.27)

(5.28)

(5.29)

(5.30)

(6.1)

(6.2)

(6.3)

test until a level of .39 V RMS is
indicated on the VIVM. Adjust
R48 so that the ""Line DBM"
meter on Unit 2 reads 0 dbm.

Place ""Meter Sensitivity"' switch
in the +10" position.

Adjust the '"Line Level Adjust"
(for the channel under test) until
a level of 1.2V RMS is indicated
on the AN/USM-106A. 'Line
DBM' meter on the TD-969/FRR
should read 0.

Connect scope probe across TP14
and ground. A clean sine wave
should be displayed on the scope.
Adjust "Line Level Adjust" (for
channel under test) until a level
of .12V RMS is indicated on the
AN/USM-106A meter.

Place ""Meter Sensitivity" switch
in the '"-10" position. Meter
should read 0.

Remove AN/USM-106A probe.
Remove scope probe.

Turn "Power' switch to off
position, and remove test
equipment.

Remove audio card under test
and extender card from chassis
socket. Return audio card to
proper chassis socket.

Test 5 inclusive may be repeated
for testing of any or all audio
cards (2A6, 2A8, 2A10 or 2A12).

Symmetrical Demodulator Card
(2A4) (A4630) Figure 5-49

Other boards required: All cards
except 2A2.

Equipment required:

Signal Generator, HP606B, or
equivalent

Oscilloscope, AN/USM-281A,
or equivalent

Counter, AS/USM-207, or
equivalent

VOM, AN/PSM-4A

Remove the 2A4 card from the
TD-969/FRR chassis.

(6.4)

(6.5)

(6.6)

(6.9)

(6.11)

(6.12)

(6.13)

Insert extender card in the 2A4
socket of the TD-969/FRR, and
insert 2A4 card in the extender
card socket.

Set the following controls to mid-
range:

(a) R23
(b) R24
(c) R52
(d) R10

Connect a T-connector to the RF
output of the Signal Generator and
a 50 ohm load and output cable to
the T-connector.

Connect Signal Generator output
cable to J9, "I. F. In" on the
TD-969/FRR.

For "SYM/B2" channel set the
"AGC SOURCE" switch to "B2"
position, the "AGC TIME
CONSTANT" to "MED'", and
"LINE LEVEL ADJUST" control
fully CCW. Set "MODE'" switch
to "AM 2.5KC" position.

Select ""SYM'" with "Monitor
Selector" switch.

Connect ""Vertical Signal Out" of
scope to ""AC Signal Input" of
Counter.

Turn "Power' switch to on
position.

Connect AN/PSM-4A meter (+DC,
50V scale) between TP-18 on A4
and ground. Meter should read
+24 VDC +10%.

Connect AN/PSM-4A meter (+DC,
50V scale) between TP15 and
ground. Rotate the "MODE"
switch through all positions. The
meter should indicate as follows:

"MODE"' Simpson
Switch Position Meter Indication

AM 2.5 KC +24 VDC £10%
AM 6 KC +24 VDC +10%
CW 2.5 KC +24 VDC +10%
CW 6 KC +24 VDC 110%
ISB close to 0 VDC

Connect AN/PSM-4A meter
between ground and the
cathode of DR9. Meter
should indicate approximately
+12 VDC.
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C.O

(6.14)

(6.15)

(6.16)

(6.17)

(6.18)

(6.19)

Turn ""Power' switch to off
position.

Connect AN/PSM-4A meter (+DC,
RX1 scale) between ground and
pin N. Rotate the "MODE"

sw1tch through all positions. The
meter should indicate as follows:

"MODE" Simpson
Switch Position Meter Indication

AM 2.5 KC 0 ohms

AM 6 KC 0 ohms

CW 2.5 KC infinity

CW 6 KC infinity

ISB infinity
Connect A /PSM 4 meter (+DC,

between ground and
i T AT
Pill L. LG.LC LllC PASR ) W) of)
switch through all positions.
The meter should indicate as

follows:

T b} PPN
AL bbd,LC

"MODE" Simpson
Switch Position Meter Indication

AM 2.5 KC infinity
AM 6 KC infinity
CW 2.5 KC G ohms
CW 6 KC 0 ohms
ISB infinity

Disconnect AN/PSM-4A meter.

Turn "Power' switch to on
position,

BFO Adjustment.

(6.19.1) Connect scope probe to
TP8 (Counter should be
connected to ""Vertical

Signal Out" of seope),

>

b=

e
N

G.2) Piace "Mode" switch to
"CW 2.5 KC' position.

Rotate ""Sync BFO"
control fully clockwise
("+ 3 KC") and adjust
23 for a Counter
reading of 253.5 KC.

—~
2]
Pt
©
v

control full ounter
clockwise ("-'i KF")
and adjust 1{24 for
Counter reading of

246.5 KC.

Repeat steps (6.19.3)
and (6.19.4) alternately
until both frequencies

are on within a toler-
‘‘‘‘‘‘ RSN

......

(6.22)

(6.23)
(6.24)

(6.25)

(6.26)

(6.28)

(6.29)

(.30)

(6.31)

(6.35)

(6.19.6) The amplitude of the
signal at TP8 should be

approximately 8.0 V

(6.19.7) Remove sco

Set the Signal Generator for a

.......... A OEN WO nand ks
licyuclivy Ol 49U AL aid 4t aii
amplitude of 30 mv RMS.

Connect scope probe between TP1
and ground. A 250 KC sine wave
should be displayed at an ampli-
tude of approximately .2 V P-P.

Connect scope probe between
TP10 and ground. Adjust ""Sync
BFOQO" control for a signal of

v

approximately 1 KC.
Disconnect scope probe.

Connect AN/USM-106A Meter
between TP10 and ground and
adjust R52 for a level of 420 mv
RMS. Remove meter.

Set ""Meter Sensitivity' switch to
YY+1OVV-

Adjust "Sync B2", "'Line Level
Adjust'" CW until the '""Line DBM"
meter reads full scale (+2 dbm).

Connect AN/USM-106A meter
between TP13 and ground.

The signal level should be 70 mv
RMS +10%. Remove meter.

Place "Mode' switch in "AM 6 KC"
position.

Modulate the Signal Generator
internally with the 1 KC tone at
75%.

Connect AN/USM-106A meter
between TP10 and ground. Adjust

R10 for a ievel of 410 mv KNS

"Line DBM" meter should be
indicating close to full scale.

Turn "Synec B2", "Line Adjnst"
fully CCW. Disconnect AN,/USM-
106A meter.

Mo Tyl j— ~FF
iUl ruwegel DWLLLH LU Ui
position, and remove test

equipment.
U]

Remove 2A4 board and extender
card from chassis socket, and
return 2A4 card to proper
R D P

VitabLis Lo

1)
|

o

il
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(7.

(7.

.10)

.11)

.12)

Monitor, Diversity (2A2) (A4628)
Figure 5-45

Other boards required: All
cards.

Equipment required:

Signal Generator, HP-606B,
or equivalent.

Oscilloscope, AN/USM-281A,
or equivalent.

VOM, AN/PSM-4A, or
equivalent.

Meter function switch on the
TN-525/FRR should be in "RF
Low'' position.

Preset the following controls on
2A2 to mid-range.

a) R16
b) R43
c) R65
d) R75
e) R30
f) R56
g) RT0

Preset the following controls on
2A2 to maximum CW,

Insert extender card in the 2A2
socket of the TD-969/FRR and
insert the 2A2 card in the ex-
tender card socket.

Connect a T-connector to the RF
output of the Signal Generator,
and a 50 ohm load and an output
cable to the T-connector.

Connect Signal Generator output
cable to J9, "I.F. In" on the
TD-969/FRR.

Connect 4 ohm load across pins B
and E of J14 "Speaker''.

On the TD-969/FRR set all "AGC
Source' switches to closed loop
(i.e. Al Source in Al position,
A2 Source in A2 position, etc.).

Place all "AGC Time Constant"
switches in ""Med'" position.

Set "Local Gain'" fully CCW.

(7.13)

(7.14)

(7.15)

(7.16)

(7.17)

(7.18)

(7.19)

(7.20)

(7.21)

(7.22)

(7.23)

(7.24)

(7.25)

(7.26)

(7.27)

(7.28)

(7.29)

Place ""Mode'" switch to
"AM 2.5 KC" position.

Place ""Monitor Selector' switch
to "Sym''.

Set ""Meter Sensitivity' switch to
""+10" position.

Turn "Sym BFO" control maxi-
mum CW,

All "Line Level Adjust'" controls
should be set to mid-range.

Turn "Power' switch on the
TD-969/FRR to on position,

Connect AN/PSM-4A meter (+DC,
50 V scale) between TP21 and
ground. Meter should read +24
VDC +10%.

Connect AN/PSM-4A meter (+DC,
50V scale) between TP19 and
ground. Meter should read

+12 VDC +10%.

Connect AN/PSM-4A meter (+DC,
50V scale) between TP3 and
ground. Meter should read +15
VDC £10%.

Connect AN/PSM-4A meter (+DC,
50V scale) between TP17 and
ground. Meter should read

+12 VDC +10%.

Connect AN/PSM-4A meter
(-DC, 50V scale) between TP22
and ground. Meter should read
-24 VDC £10%.

Connect AN/PSM-4A meter
(-DC, 50V scale) between TP20
and ground. Meter should read
-12 VDC £10%.

Disconnect AN/PSM-4A meter.

Set Signal Generator to a fre-
quency of 250 KC and internally
modulate the Signal Generator
with 1000 cps tone at 75%.

Set Signal Generator output for
an amplitude of 30 mV RMS.

Connect scope probe to TP1 on
A2 card and adjust '""Local Gain"
control for a signalat 500 mv P-P.

Connect scope probe between
TP2 and ground. A sine wave
should be displayed at approxi-
mately 4.4 V P-P.

011690392



011690392

(7.30)

(7.37)

(7.38)

(7.39)

(7. 40)

(7.41)

(7.42)

Connect scope probe between
TP4 and ground. A sine wave
should be displayed at approxi-
mately 4.4 V P-P,

Connect scope probe across 4
ohm load (ground lead of probe
on pin B of J14, "Speaker'')
Adinigt "T Aaral GGain' nnn{-vn] fAr
Adjust "Local Gain" control for
an output of 5.6 V P-P (2 V RMS)

on the scope. A sine wave should

be displayed.

) Remove internal modulation from

the Signal Generator by placing it
in ine CW mode.

On Unit 2 place the "MODE"
switch in the "CW 6 KC'" position.
"Local Gain" for an output
of 5.6 V P-P as displayed on the
Scope. A sine wave should be
displayed.

A s
Adjust

Place "Mode'" switch in "ISB"
position and "Monitor Selector"
in ""B2" position.

Tune signal generator for an
B el I T - T DAy S [ B
CUulpul Sigial as maicaled on g

scope (still connected across
load on the speaker jack).

Adjust '"Local Gain" for an output
of 5.6 V P-P. A sine wave
should be displayed on the scope.

Repeat steps 7.35, 7.36, and
7.37 for channels B1, Al, and
A2. Remove scope probe.

Set the Signal Generator level to
1 mV KMS and to an approximate
frequency of 250 KC,

With the "Mode' switch still set
in "ISB' and the ""Monitor
Selector' in the ""A-2" position,
tune the Signal Generator for an
output in the A-2 Channel by
monitoring the "'Line DBM"
meter, on the TD-969/FRK.
("Line Level Adjust' and "Meter
Sensitivity" switch should be

ncad ag reauired)
Sea a8 required’

Adjust R75 on the A2 card so that
"RF/AFC Level Mcter" on the

mMAY_ o0

F t | R N
tiN=vav/ l\,ll, lcd.l.lb DLL J.V g lce

than md-scale.

Increase the Signal Generator
output 10 db. The "RF/AFC
Level Meter' should be slightly
adjusted and steps 22 through 25

(7.43)

(7.44)

(7.46)

(7.47)

(7.48)

(7.49)

repeated until the "RF Level
Meter' does indicate an approxi-
mate increase of 10 db.

With the Signal Generator level
set to 1 mV, adjust R75 so that
the "RF/AFC Level Meter"
reads 20 db above 1 uV,

Select "CW 2,5 KC" with the

"Mode'"' switch, select''Sym"
with the ""Monitor Selector"
switch, and place '"Sym BFQO"
mid-range.

output in the approx1mate center
of the symmetrical channel, by
monitoring the ""Line DBM"
meter on the TD 969/FRn ‘Line
uevel AO.JU.b[ dIlQ Meter
Sensitivity'' switch should be

used as required.

Adjust R65 for 20 db above 1 uV
as indicated on the "RF/AFC
Level Meter'.

Turn "Power' switch to off
pos1t1on, and remove all test

oauinm evn
eyulpiuelt.

Remove 2A2 board and extender
card from chassis socket and
return 2A2 card to proper
chassis socket.

Reconnect the TD-969/FRR into
the system.

(3) REFERENCE GENERATOR 0-1510/URR

A. Pre-alignment Instructions - Refer to

the following diagrams:

Figure 5-59, 0-1510/URR
Figure 5-64, Power Supply 3A2
Figure 5-66, 1MC Distribution 3A3

Figurc 5-68,

1 MC Selector 3A4

Figure 5-70, 100 KC Selector 3A5

Ticnivn R _79 Matriv Nictrihntar AR QLA
Ficure 5-72, Matrix Distributor 3A8, 3AT
Figure 5-74, Matrix Distributor 3A8

_— ~r AL A _...12p2_ . AN DA1N
Flsult )‘l-), VELAE L ﬁlll}lllll\‘:l VAT, o1y,
JA1l1

Figure 5-78, Mixer Amplifier 3A12
Figure 5-80, Final Mixer/Output

3A13



Component locations, controls, adjustments and
other important data will be found on assembly
drawings.

The purpose of the alignment section
is the adjustment, tuning and peaking of the entire
reference generator or any particular section. It
is anticipated that the technician will have isolated
trouble by means of the Functional Test Data and
Servicing Block Diagrams in Section 4 of this
manual. In any case, this procedure may be used
to completely align a reference generator or to
align a reference generator or to align and/or
check individual cards. If a complete alignment
is desired, follow the procedure in sequence. If an
individual board is to be aligned, simply follow the
directions for that particular section. Each partic-
ular section names the circuit boards for that
generator which must be in place and aligned. If
all boards are in place and aligned, this cautionary
mention may be disregarded.

Observe polarity with the extender
card. As the technician faces the front panel,
numbers on the extender card are on the right,
letters on the left. Only the 3A2 card components
face right. On all other cards in the 0-1510/URR
the components face left.

All variable inductor and transformer
alignments must be carried out with a non-inductive
alignment tool. Extreme care should be taken with
variable inductor slugs, which are brittle.

Absolute stability and accuracy of
internally generated frequencies will depend on
time allowed for warmup of the internal 1 mc
standard. For absolute measurements of phase
comparison of the 1 mc standard, a 24 hour warmup
period is required. For general alignment, a 1/2
hour warmup period will suffice.

Insert 50 ohm dummy load terminators
in J3, J4, J6 and J7 whenever the 3A13 board is
inserted and the 0-1510/URR drawer is ""bench"
aligned away from the receiver and not intercon-
nected with it.

B. Test Equipment and Tools Required -
This paragraph lists all test equipments required
for a complete alignment. Each section of the
alignment procedure lists the particular equipment
and tools required for alignment of that section.

(1) VOM: AN/PSM-4C, or
equivalent.

(2) Oscilloscope: AN/USM-281A,
or equivalent.

(3) Frequency Counter: AN/USM-207,
or equivalent.

(4) Signal Generator: HP-606B,
or equivalent.

(5) Non-inductive alignment tool.

5-28

C. Initial Control Settings - Covered in
alignment procedures.

D. Alignment Procedure

1. Power Supply (3A2) (A4687)
Figure 5-64

(1.1) Other boards required: None

(1.2) Equipment required:
AN/PSM-4A, or equivalent,

(1.3) Turn power switch to OFF,
Insert 3A2 card into extender
and insert in proper chassis
slot.

(1.4) Set R4, R13, R22 fully CCW,

(1.5) Set R7, K16, R25 to approxi-
mately mid position.

(1.6) Connect VOM to TP-2 on +50
volt DC range.

(1.7) Turn power on.

(1.8) Adjust RT for +25 volts DC.
(1.9) Connect the VOM to TP-5.
(1.10) Adjust R-16 for +16 volts DC.

(1.11) Connect the VOM to TP-8 on
+10 volts DC range.

(1.12) Adjust R25 for +5.4 volts DC if
no other cards are inserted. If
all other cards are inserted,
adjust R25 for +5 volts DC.

(1.13) Turn power OFF.

(1.14) Connect the (+) leads of the
VOM to TP-2, the (-) lead to
TP-3. Set the meter for
10 AMP function.

(1.15) Turn power ON.

(1.16) Adjust R4 for 800 ma.

(1.17) Turn power OFF.

(1.18) Connect (+) lead of VOM to TP-8

and (-) lead to TP-9, with meter
set for 10 AMP function.

(1.19) Turn power ON.

(1.20) Adjust R22 for 1.3 amperes.
(1.21) Turn power OFF.

(1.22) Insert A2 board into the chassis,

removing the extender card
and VOM.
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(2.1)

(2.2)

(2.3)

—
(A"}
L

~

(2.5)

(2.6)

(2.9)

{2,106}

e
(SN
b
N

One MC Distribution Card
(3A3) (A4688) Figure 5-66

Other boards required: A2
Equipment required:

Oscilloscope, AN/USM-281A,
or equivalent,

Frequency Counter, AN/USM-
207, or equivalent,

Signal Generator, HP-606B,
or equivalent.

Non-inductive alignment tool.

Turn power OFF.

Turn power ON,

Connect scope and counter to
TP-2. A 1 MC sine wave from
2.8 to 4.0 volts P-P, should be
observed.

Remove scope and counter.
Turn power OFF,

Remove 3A3 temporarily from
the extender. Carefully in-
sulate pin 2 with thin electrical
tape. Re-insert 3A3 into ex-
tender. Turn power ON,

Connect signal generator to the
left side of the 47 ohm resistor
at pin 2 of 3A3. Set the gener-
ator to 1 MC 10 cycles.
Connect the scope and counter
to TP-2. The signal generator
level should be 700 mv (RMS).
This corresponds to 2 volts
(P-P) on the oscilloscope.

Adjust K76 until the INITEIKKNAL
standard lamp just lights.

Slowly increase the signal
generator output. The
INTERNAL alarm light should
extinguish at approximately
725 mv {rom the generator.

‘Turn power OFY, Kemove
L'd.pU irom pili 4. isculiect
signal generator, scope and
counter. Remove 3A3 card
into extender. Turn power
ON. INTERNAL alarm lamp
should be out.

(2.13)

(2.14)

(2.15)

(2.16)

(2.17)

(2.18)

(2.19)

(2.20)

(2.21)

(2.22)

(2.23)

{(2.24)

(2.25)

Connect signal generator to J5
signal generator to J5 (1 MC
EXTERNAL INPUT). Connect
scope and counter to TP-1.
Adjust generator for 1 MC and
10 cps, 700 mv (RMS).

Adjust R61 until EXTERNAL

alarm lamp just goes out

(about 650 mv from generator).

With signal generator at 1 mc
+10 cps, set PHASE
COMPARATOR/FREQUENCY
DIFFERENCE switch to

TTOTATITIATAY NI T T IATAT
A AVAUNY UADINA L /0L L AN L

Adjust R30 so that tront pane!l
meter oscillates about center

Seealo
[=197=% Lo

With signal generator at 1 mc
+5 cps, adjust R37 so that
meter excursions just reach thc
RED. Readjust R30 as neces-
sary to keep the swing sym-
metrical about center scale.

Move the signal generator about
50 cps from 1 mc. The meter

needle should rest near center
WCeGLC SafuULG TE8T

scale.

Connect VOM on +10 volt DC
range to TP-8. Adjust R48 for
+4.5v.

Disconnect the signal generator
from J5.

Connect VOM on +10v DC range
to TP-21. Adjust K56 tor +4.:
DC. Remove VOM.

Connect scope and counter to
TP-14. A 1 mc rectangular
wavelorm at about 2.5v -1,
should be observed.

Connect the scope and counier
tn TP-23. Adiust 1.-11 for
ppaxioiuin 1oie Sile Wdave.

(about 1.5v P-P).

Connect the scope and counler
to TP-15. Adjust R89 for 2. 8v
(P-P) 1 mc signal.

Verity with the scope and
counter that a 1

nnnnnnnn + nat TD
is present dv i

{ahaut 1.5v P-P).

Remove test equipment. Tuvs
power OFF, Remove the 3A3
card from the extender anc
place it directly into its prope:
chassis slot.

ol
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(3.3)
(3.4)

(3.5)

(3.6)

(3.7

| lusec

1 MC Harmonic Generator
(3A4) (A4689) Figure 5-68

Other boards required: A2,
A3.

Equipment required:

Oscilloscope, AN/USM-281A,
or equivalent.

VOM, AN/PSM-4C, or
equivalent.

Frequency Counter, AN/USM-
207, or equivalent.

Non Inductive alignment tool.
Turn power OFF,

Insert 3A4 card with extender
into proper chassis slot.

Turn power ON.

Make the following DC voltage
measurements:

TP-1 +15 v DC
TP-3 + 5vDC

Connect the scope and counter
to TP-5. The following wave-
form should be observed:

4 TG 5V (P-P)

Ed— (Imc)—b!

(3.8)

(3.9)

(3.10)

(3.11)

Connect scope and counter to
TP-6. Adjust L3, L4 for
maximum 11 mc signal.
(0.7-1.0v P-P).

Connect scope and counter to
TP-12. Adjust L.19, L20 for
maximum 17 mc signal.
(1.0-1.5 v P-P).

Connect scope and counter to
TP-11. Adjust L16, L17 for
maximum 16 mc signal.
(1.0-1.5v P-P).

Connect scope and counter to
TP-9. Adjust L9, L10 for
maximum 10mc signal.
(1.0-1.5v P-P).

(3.12) Connect scope and counter to

(3.

(3.

(3.

(3.

(4.

(4.

13)

15)

TP-10. Adjust L13, L14 for
maximum 12 mc signal.
(1.0-1.5 v P-P).

Connect scope and counter to
TP-8. A sine wave of ampli-
tude 0.6-1,5v (P-P), should
be observed, as follows:

10 mc Selector Frequency
0 3 mc
1 4 mc
2 5 mc
3 6 mc

Connect scope and counter to
TP-13. Adjust L5, L6 for
maximum 14 mc signal.
(1.5-2.0v P-P).

Connect scope and counter to
TP-T7. A clean sine wave,
amplitude 0.5-1.0v P-P should
be observed, at 1.4 mc.
Remove test equipment. Turn
power OFF, Insert 3A4 card
directly into proper chassis
slot.

100 KC Spectrum Generator
(3A5) (A4690) Figure 5-70

Other boards required: A2, A3
Equipment required:

VOM, Model AN/PSM-4C,
or equivalent.

Oscilloscope, AN/USM-281A,
or equivalent.

Frequency Counter, AN/USM-
207, or equivalent.

Non inductive alignment tool.
Turn power OFF.

Insert 3A5 board with extender
in proper chassis slot.

Turn power ON.
With VOM, measure the voltage

at TP-2. It should be +15v DC.
011690392
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(4.

7)

Connect scope and counter to
TP-5. The following waveform
should be observed:

"\ - — —

l ———

| 10 usec (100 KC) !
b —

011690392

—_—

[e0]
~—

Conncct the scope and counter
to the test points indicated below,

tuning the designated inductors
for maximum signal. The
amplitude should be between
approximately 0.8 and 1.8 volts
P-P.

Test

Point Adjust Frequency
6 L3, L4 16.2 mc
7 L5, L6 16.6 mc
8 L7, 18 16.9 mc

9 L9, L10 16.4 mc
10 Li1, Li2 16.1 mc
11 L13, L14 16.5 mc
12 L15, L16 16.8 mc
13 1,17, L18 16.3 mc

i4 1,15, L20 i6.7 mc
Disconnect test equipment.
Turn power OFF. Insert Ao
card directly into its proper
chassis slot.

.1KC and 1KC Frequency

Selection Matrix (3A6) (A4691)
Figure 5-72

Other boards required: A2, A3,

Ad, AS
Equipment required:

VOM, AN/PSM-4C, or
equivalent.

(5.3)

2-3 V(P-P)

(5.5)
(5.6)

Oscilloscope, AN/USM-281A,
or equivalent,

Frequency Counter, AN/USM-
207, or equivalent.

Turn power OFF,

Insert 3A6 board with extender
into proper chassis slot.

Turn power ON.

With VOM, measure the DC
voltage at TP-1. It should be

LR wralés T
YO VUL s

Connect scope and counter to
TP-3. Rotate the .1 kc selector
switch through its ten positions
listed below. The minimum
allowable amplitude in any
position is approximately 1.5v
P-P.

.1 KC Switch

Position Frequency
0 16.0 mc
1 16.1 mc
2 16.2 mc
3 16.3 mc
4 16.4 mc
5 16.5 mc
6 16.6 mc
7 16.7 mc
8 16.8 mc
9 16.9 mc

{Leave the .1KG selector in position "0''.)
p

{5.8)

Connect the scope and counter tc
TP-4. Rotate the 1 KC selector
switch through its ten positions,
observing the frequencies indi-
cated below. The minimum
allowable amplitude is approxi-
mately 1.5v P-P.

1 KC Switch
Fusition

Iregquendy
0 16.0 mc
1 16.1 mc
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1 KC Switch

Position Frequency
2 16.2 mc
3 16.3 mc
4 16.4 mc
5 16.5 mc
6 16.6 mc
7 16.7 mc
8 16.8 mc
9 16.9 mc

(Leave the 1 KC selector in position ""0".)

5-32

(5.9)

(6.1)

(6.2)

(6.3)
(6.4)

Turn power OFF., Remove
scope and counter. Insert 3A6
card directly into proper
chassis slot.

10 KC and 100 KC Frequency
Selection Matrix (3A7) (A4691)
Figure 5-72

Note: 3AT and 3A6 are identi-
cal and interchangeable.

Other boards required: A2, A3,

A4, A5
Equipment required:

VOM, AN/PSM-4C, or
equivalent

Oscilloscope, AN/USM-281A,
or equivalent.

Frequency Counter, AN/USM-
207, or equivalent.

Turn power OFF,

Insert 3A7 card into extender
and plug into proper chassis
slot.

Turn power ON.

Measure, with VOM, the volt-
age at TP-1. It should be +5
volts DC.

Connect scope and counter to
TP-3. Rotate the 100 KC
selector switch through its

ten positions, and observe the
frequencies indicated below.
Minimum amplitude is approxi-
mately 1.5v P-P.

100 KC Switch

Position Frequency
0 16.0 mc
1 16.1 mc
2 16.2 mc
3 16.3 mc
4 16.4 mc
5 16.5 mc
6 16.6 mc
7 16.7 mc
8 16.8 mc
9 16.9 mc

(Leave the 100 KC switch in position '"0".)

(6.8)

Connect the scope and counter to
TP-4. Rotate the 10 KC
selector switch through its ten
positions and observe the fre-
quencies indicated below.
Minimum amplitude is approxi-
mately 1,5v P-P,

10 KC Switch

Position Frequency
0 16.0 mc
1 16.1 mc
2 16.2 mc
3 16.3 mc
4 16.4 mc
5 16.5 mc
6 16.6 mc
7 | 16.7 mc
8 16.8 mc
9 16.9 mc

(Leave the 10 KC switch in position '"'0"".)

6.9)

(7.1)

Turn power OFF. Disconnect
test equipment. Insert 3AT card
directly into proper chassisslot.

1 MC Frequency Selection Matrix
(3A8) (A4692) Figure 5-75

Other boards required: A2, A3,
A4, A5,
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(7.2) Equipment required: 8. Basic Amplifier-Mixer (3A9)
(A4693) Figure 5-176
VOM, AN/PSM-4C, or

equivalent. (8.1) Other boards required: A2, A3,
A4, A5, A6.
Oscilloscope, AN/USM-281A,
or equivalent. (8.2) Equipment required:
Frequency Counter, AN/USM- VOM, AN/PSM-4C, or
207, or equivalent equivalent.
(7.3) Turn power OFF. Oscilloscope, AN/USM-281A,

or equivalent.
(7.4) Insert 3A8 card into extender

and insert into proper chassis Frequency Counter, AN/USM-
slot, 207, or equivalent,
(7.5) Turn power ON. Signal Generator, HP-606B,

or equivalent.
(7.8) Measure the DC voltage at TP-3,

It should be +5 volts. Non-inductive tuning tool.
(7.7) Measure the DC voltage at ex- (8.3) Turn power OFF,

tender card pin "D". It should

be +15 volts. (8.4) Insert 3A9 card with extender

into proper chassis slot.
(7.8) Connect scope and counter to

TP-1. Rotate the 1 mc selector (8.5) Turn power ON.
switch through its ten positions,
observing the frequencies indi- (8.6) With VOM measure DC voltage
cated below. The minimum as follows:
required amplitude in each case
is 0.45 volts P-P. TP-1: +15 volts DC
TP-2: +5 volts DC
1 MC Switch
Position Frequency (8.7) Connect scope and counter to
TP-3. Adjust R1 for maximum
0 17.0 mc signal. It should be 1.4 mc,
0.5 to 1.0 volts P-P.
1 16.9 mc
(8.8) <Connect scope and counter to
2 16.8 mc TP-4. Adjust L1 for maximum
1.4 mc signal. (about 1.0 volts
3 16.7 mc P-P).
4 16.6 mc (8.9) Adjust R1 for minimum signal
at TP-4.
5 16.5 mc
{8.10) Connect scope and couiter to
6 16.4 mc TP-5. Adjust R13 for maximum
11.0 mc signal., {(1.0-1.5 volts
T 16.3 mc P-P).
8 16.2 nic (8.11) Connect scope and counter to
TP-15. Adjust L5 and R11 for
9 16.1 mc maximum 11 mc signal. (about
1.0-1.5 volts P-P).
(Leave the 1 mc switch in position ""0").
(8.12) Adjust R13 for zero signal at
{(7.9)  Remove tesi equipmeni. Turn TP-15.
puUWLL COTT. Tuscit SAS caiu
directly into proper chassis {8.13} Connect a signal generator at
slot. 12.4 mcs from TP-6 to TP-22.
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(8.

(8.

(8.

(8.

(8.

(8.

(8.

(8.

(8.

14)

15)

16)

17)

18)

19)

20)

21)

.22)

23)

Set the generator output initially
at 50, 000 microvolts. In no
case exceed 100, 000 micro-
volts.

Connect scope and counter,
(highest sensitivity), from
TP-8 to TP-21.

Adjust carefully and slowly the
following components, in the
order indicated, for maximum
12.4 mc signal at TP-8: R37,
R26, L2, C78, L3, 1L4.
Initially, the signal amplitude
may be extremely small. As
signal increases, reduce the
signal generator output to keep
the signal amplitude at TP-8 at
about 0.5 volts P-P. Readjust
L2, C78, L3, L4 at least
twice. Disconnect signal gen-
erator from TP-6.

Connect scope and counter to
TP-4. Adjust R1 for 0.6 volts
P-P, 1.4 mec, at TP-4.

Connect scope and counter to
TP-15. Adjust R13 for .35
volts P-P, 11 mc, at TP-15.

Connect scope and counter to
TP-8. Adjust T1, C11, C78,
L2, L3, L4, R37, R11 for
maximum 12.4 mc signal at
TP-8.

Repeat adjustment of T1, C11,
C78, L2, L3 and L4 twice.
Signal amplitude should be
about 1.5 volts P-P.

Adjust R11 for a dip in signal
amplitude at TP-8. This is a
small dip. If the pot has 360°
rotation, do not adjust for zero
signal. After dip, signal
should be in excess of 1.2
volts P-P.

Adjust R26 for zero signal at
TP-8.

Connect scope and counter to
TP-23. Adjust R47 for maxi-
mum 1.6 mc signal at TP-23.
(At least 1.0 volts P-P). Then
adjust R-47 for zero signal at
TP-23.

Connect a signal generator at
14 mc, 100, 000 microvolts,
between TP-11 and TP-18.
Connect scope and counter to
TP-14.

(8.

(8.

(8.

(8.

(8.

(8.

(8.

(8.

10.

11.

31)

Adjust, in order, R56, R37,
L6, C79, L7, L8 for maximum
14 mc signal. Reduce signal
generator output as necessary
to prevent exceeding 0.5 volts
P-P at TP-14.

Remove signal generator.
Connect scope and counter to
TP-8. Adjust R26 for 1.2
volts P-P at 12.4 mcs.

Connect scope and counter to
TP-23. Adjust R47 for 0.8
volts P-P, 1.6 mcs.

Connect scope and counter to
TP-14. Adjust R37, T2, C3,
Cc79, L6, L7, L8, twice. The
signal at TP-14 should be about
1.0 volts P-P.

Adjust R37 for a dip in the
signal at TP-14. The dip will
be small. If the pot has 360°
rotation, do not adjust for zero
signal.

Adjust R56 for 0.8 volts P-P
at TP-14.

Connect scope and counter to
TP-13. Signal should be 0.8
volts P-P, 1.4 mcs.

Remove test equipment. Turn
power OFF. Insert 3A9 card
directly into proper chassis
slot.

Basic Amplifier-Mixer (3A10)

Use the same procedure as for
3A9 except that the following
boards are required: A2, A3,
A4, A5, A6, A9.

Have 100 KC, 10 KC, 1 KC and
.1 KC selector switches in
position 0",

Basic Amplifier-Mixer (3A11)

Use the same procedure as for
3A9, 3A10, except that the
following boards are required:
A2, A3, A4, A5, A6, AT, A9,
A10.

Have 100 KC, 10 KC, 1 KC
and .1 KC selector switches
in position 0",

Basic Mixer-Amplifier (3A12)
(A4694) Figure 5-178

Use the same procedure as for
3A9, 3A10, 3A1l1, except that:
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12.

(12.

(12.

(12.

(12.

(12.

(12.

(12.

1)

2)

6)

=)
~——

10)

(1) Output at TP-13 will be
14 mcs.

(2) Boards required are: A2,
A3, A4, A5, A6, AT, A9,
Al0, Al1l,

Final Mixer and Output Card
(3A13) (A4695) Figure 5-80

Other board required: ALL
Equipment required:

Four 50 ohm dummy loads,

[DAIMY annannbnd ~+ TO TA To
A1) LULLIIT L LOU Al v v VT, UU,
J.

VOM, AN/PSM-4C, or

eeriuale
equivalent.

Oscilloscope, AN/USM-281A,
or equivalent.

Frequency Counter, AN/USM-
2017, or equivalent.

Non-inductive tuning tool.

Turn power OFF. Insert 3A13
intc proper chassis slot with

extender card. Turn power
ON.

Turn all frequency selectors
to IVOH .

With VOM, measure the DC
voltage at the following test
points:

TP-1: +15 volts DC
TP-3: +25 volts DC
TP-4: +5 volts DC

Connect VOM to TP-17 on +30
volts DC range. Turn 10 me
switch to 3. Adjust R80 for
+18 voits DC. Leave VOM at
TP-117.

Turn 10 mc switch to 0.
Adjust R86 for +4 volts DC.

Repeat steps 6 and 7 until the
prescribed voltage are ob-
tained as the 10 mc switch is
moved from 0 to 3.

Connect scope and couiter to
TP-5.

signal. (.5-10 volts P-P).

Connect scope and counter to

TP-6. Signal should be about
1.0 volts P-P, with frequency
as follows:

Adiust R1 for maximum

(12,

(12.

(12.

(12.

(12.

(12.

11)

12)

13)

.14)

15)

16)

17)

(12.18)

(12.

.19)

. 20)

Z1)

.22)

10 MC SWITCH FREQUENCY

0 3 mc
1 4 mc
2 5 mc
3 8 mc

Adjust R1 for 0.4 volts P-P on
the lowest signal amplitude
obtained at the 10 mc switch

is related through its four
numbered positions.

Connect scope and counter to
TP-7. Adjust R66 for maxi-

9", Signal at TP-T should
increase to 14.09999 mc.
Leave all frequency selectors
at ""0".

Connect scope and counter to
TP-8. Adjust R12 and L2 for

maximum 14 mc signal. (More

than 1.5 volts P-P).

Adjust R66 for 1.5 volts P-P,
14 mc, at TP-8.

Turn 10 mc selector to "'3"
{6 mc). Connect scope and
counter to TP-9, highest
sensitivity. Adjust T1, L3,
R12, for maximum 20 mc
signal.

Connect scope and counter to
TP-10. Adjust R20, L4, L5
for maximum 20 mc signal.

Repeat adjustments of T1, 1.3,
14, L5.

l'urn 10 mc selector to 0
(3 mc).

Connect VOM ON +10 volt DC
range to T'P-17. Leave scupe
and counter at TP-10.

Adjust R86 slightly for maxi-
mum signal at TP-10. The

VOM should read about +3. 753
volts. Remove the VOM.,

Adjust C1o, Clo, Csyu, Lol
tor maximum 17 mc signal at
TP-10.

With 10 mc selector at ""3",
peak T1, L3, L4, L5. With

[l
]
Lo
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5-36

(12.23)

(12.24)

(12.25)

(12.26)

(12.27)

10 mc selector at ' 0", peak
C15, C16, C31. Repeat until
optimum amplitude has been
reached in both positions.

Connect VOM to TP-17, on
+10 volt DC range. Turn 10
mc selector to "'1"'. If 18 mc
signal at TP-10 is not equal to
amplitudes obtained in switch
positions 0 and 3, adjust R85
for maximum signal. The
voltage at TP-17 should be
about +6. 3 volts DC.

Turn 10 mc selector to "'2".

If 19 mc signal at TP-10 is

not equal to signal amplitudes
obtained in positions 0, 1, 3,
adjust R87 for maximum 19 mc
signal. The voltage at TP-17
should be about +11. 0 volts DC.

Note: The signal amplitude at
TP-10 in 10 mc selector posi-
tions 0, 1, 2, 3, should be
about 1.0 volt P-P.

Adjust R12 for a dip (not zero)
in the output signal. The dip
is very small, and will appear
near the point of maximum
amplitude.

Set front panel selectors to
00.0000. Connect scope and
counter to TP-11 (16 mc).
Adjust R88 for maximum
signal.

Move the 1 mc selector through
its ten positions; the amplitude
should be at least 0.6 volts
P-P and the frequency should
be as follows:

1 MC SWITCH FREQUENCY

0 17.0 mc

16.9 mc
16.8 mc
16.7 mc
16.6 mc
16.5 mc
16.4 mc
16.3 mc
16.2 mc
16.1 mc

©W O I O U s W N =

(12.

(12.

(12.

(12.

(12.

(12.

(12.

(12.

28)

29)

30)

31)

32)

33)

34)

35)

Connect scope and counter to
TP-12. Adjust R88 for a sig-
nal level of 150 mv P-P. The
signal is not expected to be
""clean' at this point.

Connect scope and counter to
TP-14. A clean sine wave in
the range 200 KC to 3.2 mec
should be observed, at an
amplitude of about 1 volt P-P.
The frequency at this point is
1/10 of the frequency indicated
by the front panel selectors.
For example:

FRONT FREQUENCY:
PANEL TP-14:
02.0000 200 KC
05.200 520 KC
10.9999 1.09999 MC
32.0000 3.2000 MC

Note: The range of the unit
exceeds in actuality the range
of 200 KC-3.2 MC. This
procedure is concerned only
with the range indicated.

Connect scope and counter to
TP-15. Adjust R63 for a
clean sine wave, in the range

.2 to 3.2 mec, at 2.8 volts P-P,

Connect scope and counter to
TP-16. A clean sine wave,

in the range .2-3.2 mc, should
be observed. (2.8 volts P-P).

Set front panel selectors to
02.0000. Output frequency
should be 200, 000 cycles.

Set front panel selectors to
10.0000. Output frequency
should be 1, 000, 000 cycles.

Move the .1 KC, 1 KC, 10 KC,
100 KC selectors in order, to
position 9. The output should
change in steps to 1, 999, 990
cycles.

Set the front panel selectors to
31,0000. Output frequency
should be 3, 100, 000 cycles.
Move the .1 KC, 1 KC, 10 KC
selectors, to 31.9999. The
output should step to 3, 199, 990
cycles.
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(12.36) Insert 3A13 card directly
into proper chassis slot.

(12.37) Turn power OFF.

(4) COMMAND SIGNAL DECODER,
KY-661/URR

A. Prealignment Instructions - Refer to

k=]
di ramsg:*
G I .

Figure 5-83, RY-661/URR
Figure 5-108, 4A13 Power Supply

Figure 5-96, 4A5 Stepping Switch Gating

Circuit

Figure 5-92, 4A3 Bit Shift Register

Remove the lour screws holding the
unit in the cabinet and pull it out of the cabinet until

the slide locks click.

Remove the top cover to gain access
to the Printed Circuit boards.

Before making the only two adjust-
ments in the unit, the Power Supply voltage will
be checked first.

— . . . i 1

1 f . L
10CI'e Al WU dUjusLIieiils WU ke iaue.

1. The readback (clock) timing
generator: The timing in
milliseconds will depend upon
the Baud rate being used in
the system. 74.2 Baud is
standard causing the pulses
out of the timing generator to
be 13.5 milliseconds.

2. The fault time delay: The time
delay is started as soon as the
system drops out of syn which
puts a ground connection to the
time delay cireuit, Refer fo

F3res A
iigure 4-6,

B. Test Equipment Required

Fregquencey Counter. AN/USM 207
Multimeter AN/PSM-4C

C. Control Positions

Power switch to ON.

D, Alignment Procedure
1 4A13 Power Supply Check,

Fiocure 5-108

Figure 5-108

With the AN/PSM-4C check
the voltages listed below on
the noted subassembly test

011690392

points. Be careful to observe
polarity on the meter. All
voltages will be +10%.

Al12 -30 volts DC

4A5 Fault Time Delay Adjust-
ment, Figure 5-96

Turn power switch OFF.

Pull A5 out of its socket and
place on a extender card and
replace into its socket.

Connect one of a jumper wire
to ground.

Turn power switch ON.

Connect the other end of jumper
to Printed Circuit board pin
"Y' and observe the time it
takes for the fault to light.
This time should be approxi-
malely 20 seconds from the
time the ground is applied.

If this is to be observed again
leave the jumper connected
and push the fault lamp to
reset the circuit and observe
the time from the pushing of
the lamp. If necessary adjust
4A5R5 to set time delay to 20
seconds.

Turn power switch OFF.

Remove jumper and extender
card. Replace A5.

4A3 Time Generator (clock)
Adjustment, Figure 5-92

Connect frequency counter to

of clock. Adjust 4A3R1 so

that counter indicates 27.0
milliseconds +0. 2 milliseconds.

A mven AnIvb A

Depress slide faslening butlons
and push unit into the cabinet
beino careful that cable retrac-

g carciul al Cale 14

tion is taking place properly.

Replace 4 screws to hold unit
in cabinet.



(5) SIGNAL DATA CONVERTER STOREE,
CV-2520(V)/URC

A. Pre-alignment Instructions - Refer to

the following schematic and assembly drawings:
Figure 5-113, CV-2520(V)/URC
Figure 5-118, 5Al, Isolation Keyer
Figure 5-120, 5A2, Clock Timing Ckt.
Figure 5-130, 5A10, Power Supply
Remove the four screws holding the

unit in the cabinet, and pull out unit from cabinet
until the slide locks click.

Remove top cover to gain access to the

Printed Circuit boards.

When using the extender card, it
should be placed in the chassis sockets so that the
test points on the extender card face toward the
front panel of the unit. Only then will the test
point identification coincide with the pin numbers
and letters of the printed circuit boards.

The timing in milliseconds for this
unit will depend upon the Baud rate being used in
the system. The 74.2 Baud is standard, causing
the pulses out of the timing generator of this unit
to be 13.5 milliseconds. This standard will be
used in the alignment and adjustment procedure.
The Teletypewriter used should be compatible to
this standard and should be connected as shown in
figures 4-10 and 4-10A.

B. Test Equipment Required

Oscilloscope, AN/USM-281A
Frequency Counter, AN/USM-207
Multimeter (VOM), AN/PSM-4C
Teletypewriter, TT-176/UG

DC Loop Supply

C. Control Positions

Set "Power' switch in the on position.

D. Alignment Procedure

(All steps in this procedure should be
followed in a sequential order).

1. Power Supply Check (5A10)
(A4549) Figure 5-130

(1.1) Using the AN/PSM-4C check
the following power supply
voltages at the corresponding
test points, so marked on the

5-38

(1.2)

(1.3)

(2.1)

(2.2)

(2.3)

(2.5)

(2.6)

(2.7)

5A10 circuit board. Be care-
ful to observe polarity on the
meter. Voltages should be
+10%.

+12 V
-12V
2TV

Set ""Power'' switch to off
position. With AN/USM-281A
in DC function, connect scope
probe to "'DC RESET" test
point. Set '""Power' switch to
on position observing oscil-
loscope screen. Observed DC
reset level should rise to
approximately +3DC and then
fall and remain at approximately
-5 V DC,

Disconnect test equipment and
set "'"Power' switch to off
position,

Isolation Keyer (5A1) (A4494)
Figure 5-118

Remove A-2 from socket, place
on extender card and return to
socket.

Set 5A1R4 fully counterclock-
wise.

Externally trigger Oscilloscope,
AN/USM-281A, with signal on
pin 12 of 5A1.

Allow a free run trace on the
scope by adjusting the
"stability'" and "'triggering
level".

Set up both Channels on oscil-
loscope for DC inputs, and set
"Volts/cm'" on Channels A and
B for "'10 volts/cm'" position
with variable in calibrated
position. Using "vertical
position' controls, set zero
references for A and B sweeps.
Set Channel A sweep at the top
of the screen for zero volts.
Set Channel B sweep at center
for zero volts.

Connect ground lead of scope
probe for Channel B to pin 15
of 5A1 and the scope probe to
pin 12 of 5A1. The Channel B
trace should go to +12 VDC.
Reduce the ''stability'" on scope
until trace just disappears.

Alternately send R's and Y's
on the Teletypewriter keyboard
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to display their corresponding scope until the pulse duration

waveforms on the scope. of a mark or space in the R and
(It may be necessary to Y codes occupies 1cm. The
adjust "triggering level" on horizontal sweep of the scope
scope to obtain waveform is 13.5 millisec./ecm. or
display.) Adjust the 135.0 millisec. for the entire
"variable time/cm. of the horizontal sweep. The following
horizontal sweep on the waveforms should be observed.
//\\ //\\

/ CHANNEL A \\ // CHANNEL A

| |

|
CHANNEL B T

| 1]

la— |3.5 ms

(2.8) Turn "Power' switch to ON (2.10) Continue to alternately send

position. R's and Y's on the Teletype-

writer keyboard, and adjust

(2.9) Place scope probe for Channel B R-4 so that the pulse duration

on pin Bof 5A1 (use extender card for a start, mark, or space

test point) and groundleadfor pulse occupies lcm. on the

scope probe to chassis ground. horizontal display of the

Channel B sweep shouldbe at -12 V. scope.

TiME iN ms
i3.5 40.5 67.5 94.5 i2zi.5
o ' 27 1 ®sa 1 8 i 08 | 135
IIYII p
CHAR ov e
sjtjojli]o 1
-12v DC

CHAN B ON AN/USM-28IA

""" ~isam
BN Nl

~ ~
v | v

[&]
(@]

PIN B, S5Ai or 9Ai
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5-40

(2.11)

(3.8)

(3.9)

Remove scope probe and trig-
ger input line from 5A1. Turn
"Power" switch to OFF posi-
tion. Kemove 5A1 and extender
card from socket, and return
5A1 to its own socket.

Disconnect Teletypewriter and
DC Loop Supply.

Clock Timing Circuit (5A2)
(A4565) Figure 5-120

Remove 5A3 from chassis
socket.

Remove 5A2 from socket,
place on extender card and
return to socket.

Connect jumper between pin 4
of 5A2 and TP4 on 5A2.

Connect Channel A scope probe
to TP6 and ground lead to pin A
of 5A2,

Connect "vertical signal output"
of Oscilloscope to ""AC Signal
Input" of Frequency Counter.
On the counter set the "function”
to ""1" "period average', ''time
base' to ''10 microsec."”, and
"Sensitivity Volts RMS" to "". 1",

Turn "Power" switch to ON
position.

Allow a free run trace on scope
by adjustment of "stability".
The pulse output of the Timing
Generator Z2 will be displayed
on the scope. The direction
time will be displayed on the
counter.

Adjust 5A2R2 so that the pulse
duration time, as displayed on
the Counter, is 13.5 millisec
and 1 pulse occupies 1 cm, as
displayed on the horizontal
sweep of the Oscilloscope.

H— 13.5 ms

0 vDC

-10 VDC

135ms L

(3.10) Turn "Power'" to OFF position.
Disconnect test equipment.
Remove jumper. Remove 5A2
and extender card from socket.
Return 5A2 and 5A3 to their
respective chassis sockets.

4. Completion

Replace top cover on unit.
Depress slide fastening buttons
and push unit into cabinet being
careful that cable retraction is
taking place properly. Keplace
4 screws to hold unit in cabinet.

E. Emergency Maintenance

The following sub-assemblies may be
interchanged and will perform the required function

without requiring rewiring or replacement of com-

ponent parts.
TN-525/FRR, RF Tuner
(1) A1A5DS1 and A1A5DS2
(2) A1A50S3 thru A1A5086
TD-969/FRR, Demultiplexer
(1) A6, A-8, A-10 and A12
(2) A15 thru A18

0-1510/URR, Reference Signal
Generator

(1) A6 and A7

(2) A9, A10 and Al1

(3) A14 thru A19

KY661/URR Decoder

(1) A6 thru A8

CVv2520(V)/URC

(1) A4 and A5

(2) AT and A8
Spare Fuses and Holders - Each unit contains a spare
fuse in the spare fuse holder. These fuses may be
used to replace a blown fuse in that unit. The spare
fuse holder may be used for a damaged active fuse
holder on any unit.
Air Cooling - If it has been determined that a unit has
or is failing due to external (room) high temperature,
the unit may be pulled out in its extended locked posi-
tion and with the top cover removed cooled by a ex-
ternal fan or blower. This may also be done if the

fan of a unit has failed.
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1mec Standard - When a receivers 1mc standard has

failed, the standard from another 0-1510/URR may

be used to replace it OR any external 1 mc standard
from any source with a min. amplitude of 0.7 VRMS
may be inserted at the external 1mc input jack,

5.2 REPAIR

a. INTRODUCTION

These methods or procedures apply to assem-
blies or sub-assemblies whose removal, repair,
and/or reassembly is not obvious.

There are no special tools required for the
repair of this system. Siandard type tuning tools
are used for the tuning of tuned circuits.

Ve aae

{QAUNON:

Care should be taken in tuning
coils as the slugs are brittle
and may be damaged.

A good low wattage desoldering kit should be
used for the removal of Printed Circuit board com-
ponents, A low melting point solder such as, 60/40%
will decrease the possibility of damage to new com-
ponents due to too much heat being applied.

b. TEST EQUIPMENT AND SPECIAL TOOLS

For the repair, removal and replacement of
units, sub-assemblies and components special test
equipment and tools ARE NOT required. Although
an adequate set of miniature solid state repair tools
should be a part of the standard tool box.

c. REPAIR OF CHASSIS COMPONENTS AND

WIETINO
YV LIVEINNG

(1) Transistors, large power type -

Power transistors are mounted on the
chassis and heat sinks. When replacing these tran-
sistors use a standard type "Thermal Compound’ be-
fween the transistor and its mounting where the com-

nnund wac neod hafaras
poung wag useq beliore

chassis and heat sinks.
Between the transistor and its mount-
ing there may be a mica or other type
insulator. The mica/insulator must
be used and in position when a new
transistor is remownted.

el PRl N A W | RYAN ER Y A W]
LULLIU Y Ue wa UNY Ay UMY ey e g

Pull out drawer to tull extent.
Remove power plug from 3J1 on rear apron.

Remove top cover.
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Tilt unit 909, so that top faces front, and lock.

Remove four corner screws on the rear apron;
the entire rear apron can be tiled back, allowing
work on Q1, Q2, or Q3.

(2) Wiring

If it is determined that a wire is defective
and it cannot be repaired proceed as follows: Deter-
mine the origin of both ends of the wire. Disconnect
or unsolder one end. With a AN/PSM-4C used as an
ohm meter measure the resistance from end to
end. It should be "0" ohms. Unsolder or disconnect
the other end and measure resistance again between
both ends., I this wirc is ina harncss, romove it if
possible. If the wire cannot be removed insulate
both ends. Keplace the wire along the same path as
the original wire and use the same color and type.

y

E CAUTION |

Use the same size wire or a size
larger, if necessary. Bind the
wire to the harness as before.

d. REMOVAL, REPAIR AND REPLACEMENT OF
PARTS, SUB-ASSEMBLIES AND UNITS

(1) Printed Circuit Boards -
A. Removal and Replacement

The various boards in this receiver
slide into the chassis on tracks, and, when pushed
down to the limit engage female plugs and tension
spring contacts. It is only necessary to grasp the
board on both ends and apply pressure upward to
disengage it. When plugging a board in, take care
to engage the phenolic card in the guide slots and

ATTAT NTAacCIITe TrraTrrey Rt

rmly.
Some boards cannot be removed by finger pressure
alone. A tool is supplied to assist in disengaging
these cards. In the case of the counter assembly
boards in unit #1, a very small screwdriver can be
used in the holes at the corners ot the cards to pry
the ends of the cards up evenly.

There are transistors mounted on
Printed Circuit boards which re-
quire heat sinks. If any of these
transistors are repiaced, rcinstall

(2) Stepping Switches -

A. TN-525/FEK Removal ol Function
Switch, 1A12.



Refer to figure 5-35.

Slide out unit to its full extent and

lock.
Kemove primary power plug at 1J5.
Remove top and bottom covers.
Remove knob by loosening two allen

SCrews.

A Remove cards A3, A4, A5, A6 and

Remove three screws opposite A5,
A6, AT toward the front, which hold the switch
bracket.

Remove the three screws (and nuts)
opposite A5, A6, AT toward the front, on the bottom
of the same compartment,

Grasp the switch assembly firmly
toward the rear and exert pressure downward. The
fit is tight but the assembly should come out without
the use of excessive force.

Loosen the three screws (on 1/4"
spacers) holding the switch and PC board to the
holding frame. Switch and PC board will now slide
out easily.

Reassemble in the reverse order of
removal.

B. TD-969/FRR Removal of Mode Switch
and Time Constant Switch.

1. Mode Switch and AGC Time
Constant Switch Assembly

Slide unit out to its fullest and
lock.

Remove primary power plug at
J2.

Remove top and bottom covers.

Remove control knobs by loosening
two allen set screws on each of the following: Mode,
AGC Time Constants B1, B2, Al and A2. Tilt front
of unit up 45 degrees.

Remove front panel by removing
four philip head screws in line with handles.

Lift front panel up to clear switch
shafts and let it hang on the cable harness.

Remove desired switch assembly
by loosening 3 slotted screws holding assembly to the
frame, and with the slightest pressure upward re-
move assembly with the Printed Circuit board.

5-42

Reassemble in the reverse order
of removal.

C. 0-1510/URR "Megacycles' Stepping
Switches.

Remove of Frequency Selector Switch
Assemblies, 3A14 thru A19.

Slide out unit to its full extent and lock.

Remove plug from power jack 3J1.

Remove top cover.

Remove two screws at the extreme
front end of switch assembly to be removed. Do not

disturb the shock mount assembly.

Tilt unit 90° so that bottom faces
technician, and lock.

Remove bottom cover.

Remove the two smaller screws at the
extreme rear of switch bracket to be removed. Do
not touch the two larger screws.

Tilt and lock unit to horizontal position.

Remove all six selector knobs on the
front of unit by loosening allen screws.

Remove four screws holding front
panels which are located in line with the drawer
handles.

Remove four smaller screws holding
front panel. These screws are located on a straight
line on the lower half of the front panel.

Have an assistant hold the panel away
from the chassis, as the required frequency selector
assembly is lifted out.

Reassemble in the reverse order.

D. KY661/URR

Removal of Master Stepping Switch,
Al5.

Refer to Figure 5-112,

Slide out unit to its fullest extend and
lock.

Remove primary power plug at J1.
Remove top and bottom covers.

Remove 2 small bolts and nuts from
the left of A15 holding it to the chassis. NOTE: Do
not remove bolts and nuts holding shock mounts.
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Remove 2 bolts holding the right of
A15 from the bottom of unit.

Remove unit by exerting a slight
amount of pressure upward removing Printed Cir-
cuit board, which is attached, from its socket.

Replace new or repaired unit in
reverse order of removal.

(3) Other Non-Repairable Sub-Assemblies -
A. Removal of Counter Assembly, 1Al
(Refer to Figure 5-134).
extent.
Remove primary power plug 1J5.

Tilt and lock the unit so that the

bottom faces the technician.
Femove bottom cover.

With a flat blade screwdriver loosen
1P1 from 1A1J1 and P2 from 1A1J2.

With a phillips screwdriver loosen
the ground connection at 1A1J1.

Leturn and lock the unit to a horizon-
tal position.

Remove top cover.

Remove the four screws surrounding
the readout window.

Lift the entire assembly straight up.
Do not misplace the plastic window plate.

4

f CAUTION

Ay

When replacing the counter assem-
bly, be sure to connect 1P1 to 1A1J1
and 1P2 to 1A1J2.

B. Removai oi Fiiter Assembly 1A13.
See Figure 5-134 (3).

Turn power switch to OFF.

Remove all rear interconnect cabling.

Remove unit from cabinet and place
on service bench.

Remove top and bottom covers.

MEIIOVE (WO SCIews 1l 1iie wilh the
right hand {ront panel handie.

Remove three screws on a line on the
rear apron which hold rear apron to the right side.

011690392

Remove four LARGE screws, 2 top,
2 bottom, toward the right hand side, which hold the
tuner oscillator assembly.

Remove right hand side, which should
now be clear.

Carefully mark and unsolder the
connections on the 1A13 Filter Board.

2 COAX with connectors
1 red
1 brown

Remove the four screws holding the
1A13 board to the right side.

C. Removal of 1A11 Antenna/Filter
Assembly. See Figure 5-134 (4).

First carry out the steps as required
for removal of filter board 1A13.

Carefully mark and unsolder 4 coax
cables leading from 1A11 filter to the antenna inputs
on the Tuner circuit boards.

Remove the two cable clamps on the
bottom, rear, of the unit (under the removable PC
board compartment), This step will allow cable
slack when rear apron is removed. Refer to Figure
5-134 (3).

Remove three screws in a line on rear
apron, at the extreme left side of the unit.

Remove two screws on rear apron
which hold the rear apron to the wall holding the side
of the RF oscillator assembly opposite the right side.
(Parts C of Figure 5-134 (2).)

Remove four screws on the rear apron,
holding ihe four corners of antenna/filter box 1A11.
{Parts B of Figure 5-134 (2).)

Lift the 1A11 assembly away (as far
as possibiei irom rear apron.

Caretully mark and unsolder the an-
tenna input lead irom the terminal in the 1A11 box.
Do not unsolder at J-1. Refer to Figure 5-134 (4).)

Carefully mark and unsolder the
following connections on 1A11:

C8 (RED}
C7 (BLUE-WHITE)

C6 (BROWN-WHITE)

C5 (GREY)
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C4 (VIOLET)

C3 (RED-WHITE)

C2 (BLUE-WHITE)

Cl (BLUE)
Remove 1A11 assembly.
Reassemble in reverse order.

D. Removal of RF Tuner-Oscillator
Assembly 1A10. Refer to Figure 5-134.

Turn Power switch to OFF.
Remove all rear interconnect cabling.

Remove unit from cabinet and place
on service bench.

Remove top and bottom covers,

Remove TUNE, FUNCTION and LOCK
knobs.

Remove PC cards A2 through A9,

Remove counter assembly as de-
scribed in section 5 paragraph 4-3a.

On band #1 printed circuit card,
carefully mark all cables and wires leaving the card
for identification when replacing. Unsolder in the
following order:

ANTENNA (COAX)
GROUND (BLACK)
AGC (GREEN)

RF OUTPUT AND GROUND
(COAX)

GND (BLACK)
+24 VOLTS (RED)

Repeat the same cable marking and
unsoldering procedure for bands 2, 3 and 4 printed
circuit cards.

Remove two screws and nuts holding
bracket for J14 and its associated plug, located on
the right hand side, toward the front. Move this
assembly out of the way.

On the bottom of the unit, carefully
mark and unsolder the following oscillator connec-
tions: (Detail A of Figure 5-134 (3))

C5 (RED)
C4 (COAX)
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C3 (COAX)
C1 (COAX)
C2 (3 GROUND LEADS)

CABLE ON STANDOFF between
C2 and C4

Remove ground clamp holding shielded
cable on side of oscillator assembly.

Unsolder shielded coax cable and
ground from oscillator output at XA8.

Remove two screws in line with right
hand front panel handle, which hold front panel,

Remove three screws in a line on
rear apron, which hold rear apron to right side.

Remove eight large screws, 4 top, 4
bottom, which hold tuner-oscillator assembly in
place. Refer to Parts A on Figure 5-134 (3).

Lift up the right side, which should
now be clear except for wiring to filter unit board
1A13.

On filter board 1A13 on right side,
carefully mark and unsolder

1 brown lead
1 coax lead and ground
1 red lead

Remove the entire RF-oscillator
assembly, which should now be clear.

Reassemble in the reverse order.
E. Removal of lmc standard, 3Al.

Disconnect all wiring from rear of
unit.

Slide out unit, unlock, and place on
service bench.

Remove top cover.
Remove 3A2 Power Supply board.

Remove pivot nut and screw from
right hand track assembly, and expose two screws
holding the 1mc standard bracket. Remove these
screws and nuts.

Remove the two screws on the left
side of the 1mc standard which hold the Imc standard
bracket.

Slide the 1mc standard out of its octal
socket.
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Figure 5-1. Rack Cabling Diagram, AN/FRR-85(V)1 (Sheet 1 of 3)
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Figure 5-1. Rack Cabling Diagram, AN/FRR-85(V)1 (Sheet 2 of 3)
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Figure 5-1. Rack Cabling Diagram, AN/FRR-85(V)1 (Sheet 3 of 3)
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