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C H A P T E R  1

INTRODUCTION

S e c t i o n  I .

1 - 1 .   S c o p e

1-4.   Administrat ive Storage

1-5.   Calibrat ion

1-2.   Maintenance Forms and Records
1-6.   Reporting of Equipment Manual

Improvements

1-3.  Destruction of Army Material to Prevent
E n e m y  U s e

Section II.  DESCRIPTION AND DATA

1-7 .   Desc r ip t ion

1-8 .   Genera l  Charac te r i s t i c s

1 - 1
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Chart 1-1.  Radio Test Set Group OQ-60 USQ-46 Reference Designator, Nomenclature, and Common Name

1
1A1
1A1A1
1A1A2
1A1A3
1A1A4
1A1A5
1A1A6
1A1A7
1A1A8
1A1A9
1A1A10
1A1A11
1A1A12
1A1A13
1A1A14
1A1A15
1A1A16
1A1A17
1A1A18
1W1
2
2W1

1 - 2
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C H A P T E R  2

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

Section I.  INTRODUCTION

2 - 1 .   G e n e r a l 2 -2 .   Func t iona l  Div i s ions

2 - 1
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Figure 2-1.  Radio test set basic block diagram.
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Section II.  ANALYSIS OF RECURRING AND NONRECURRING

INTEGRATED CIRCUITS

2 - 3 .   G e n e r a l 2-4.  Symbology and Terminology of Recurring
Elements  o f  In tegra ted  Ci rcu i t s

Figure 2-2.  Integrated circuit pin arrangements.

2 - 3
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2-5.  Symbology and Terminolgy of Complete
In tegra ted  Ci rcu i t s

Figure 2-3.  Integrated circuit logic symbols.

2 - 4



T M  1 1 - 6 6 2 5 - 2 5 7 8 - 3 4

Figure 2-4.  Integrated circuits logic diagram.
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Section III.  GENERAL FUNCTIONING OF SECTIONS

2 - 6 .   G e n e r a l

2 -7 .   P rogram Genera to r

Figure 2-5.  Mode control I,  simplified block diagram.

2 - 6
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Figure 2-6.  Mode control II, simplified block diagram.

2 - 7



TM 11-6625-2578-34

Figure 2-7.  Word length generator, simplified block diagram.
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Figure 2-8.  Mode control III, simplified block diagram.

Figure 2-9.  Encoder I, simplified block diagram.
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Figure 2-10.  Encoder matrix, simplified block diagram.

Figure 2-11.  Encoder II, simplified block diagram.

2 - 1 0
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Figure 2-12.  Shift register, simplified block diagram.

Figure 2-13.  VCXO, simplified block diagram.

2-8.  Modulation Steering and Control Section.

2 - 1 1
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2-9.  Frequency Synthesizer Section

Figure 2-14.  Reference generator, simplified block diagram.

2 - 1 2
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Figure 2-15.  Synthesizer mixer, simplified block diagram.

2 - 1 3
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Figure 2-16.  Programmable divider, simplified block diagram.

2-10.  RF Amplifier/Detector Output Section

2 - 1 4
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Figure 2-17.  Loop filter/VCO, simplified block diagram.

2-11.  Power Supply/Regulator Section
1 A 1 A 1 7
( f i g .  2 - 2 0 )

2 - 1 5
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Figure 2-18.  RF mixer/amplifier, simplified block diagram.

2-12.   Front  Panel  Assembly 1A1A18.

2 - 1 6
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Figure 2-19.  Detector output, simplified block diagram.

2 - 1 7
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Figure 2-20.  Power supply/regulator, simplified block diagram.

Section IV.  DETAILED FUNCTIONING OF TEST SET MODULES

2 - 1 3 .   G e n e r a l .

2-14.  Radio Test Set Data Word Structure

2 - 1 8
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2 - 1 5 .   M e s s a g e  T y p e s Table 2-2.  Message Type 2 Coding.

Table 2-3.  Mesage Type 3 Coding.

Table 2-1.  Message Type Identification.

2 - 1 6 .   A d d r e s s  c o d e s

Figure 2-21.  Typical radio set data word.

2 - 1 9
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Table 2-4.  Radio Test Set Address Codes

2-17.   VCXO 1A1A1.
(f ig.  6-4)

2 - 2 0
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2-18.   Detector-Output  1A1A2
(fig.  6-5)

2-22
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2-19 .   Loop  F i l t e r /VCO 1A1A3

(fig.  6-6)

2 - 2 3
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2-20 .   Syn thes ize r /Mixer  1A1A4
( f ig .  6 -7 )

2 - 2 5
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2-21.  Programmable Divider
( f i g .  6 - 8 )

2 - 2 6
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2-22 .   Mode  Con t ro l  I  1A1A6
( f i g .  6 - 9 )

2 - 2 7
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Figure 2-22.  Reset synchronizer timing diagram.

Figure 2-23.  Reset synchronizer schematic.

2 - 2 8
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2-23.   RF Mixer/Amplif ier  1A1A7

(fig. 6-10).

2 -24 .   Mode  Con t ro l  I I  1A1A8
(fig. 6-11).

2 - 2 9
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2-25 .   Word  Leng th  Genera to r  1A1A9
(fig. 6-12).

2-31
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Figure 2-24.  Clock timing diagram.

2 - 3 2



TM 11-6625-2578-34

Figure 2-25.  24-bit word timing diagram.

2 -26 .   Re fe rence  Genera to r  1A1A10
(fig.  6-13).

2 - 3 3
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2-27.  Mode Control III 1A1A11

(fig. 6-14).

2 - 3 4
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2-28 .   Encode r  I  1A1A12

(fig. 6-15).

2 - 3 5
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2-29.   Encoding Matrix 1A1A13
(fig. 6-16).

2-30.  Encoder II 1A1A14
(fig. 6-17).

2 - 3 6
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2-31.   Shif t  Register  1A1A15
(fig. 6-18).

2 - 3 7
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Figure 2-26.  Manchester encoded data, example

2-32.   TCXO 1A1A16

2-33.   Power Supply/Regulator  1A1A17
(fig. 6-19).

2 - 3 8
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2-34.   Front  Panel  Assembly 1A1A18

( f i g .  6 - 2 0 ) .

2-35.   Power Supply (PP6446A/USQ-46)  2A1
(fig. 6-21).

2 - 3 9
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C H A P T E R  3

DIRECT SUPPORT MAINTENANCE

Section I.  GENERAL

3-1.   Purpose.

3-3.  Troubleshooting Data.

3-2.   Repair  Procedures

3 - 1
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3-4.  Component Location Illustrations 3-5.   Voltage and Resistance Measurements

CAUTION

Figure 3-1 (1).  Test set front panel module assembly, component location diagram
(part 1 of 2).

3 - 2
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Figure 3-1(2).  Test set front panel module assembly, component location diagram
(part 2 of 2).

3 - 3
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Figure 3-2.  General equipment test setup.

Chart 3-1.  Power Supply/Regulator 1A1A17 (fig 3-1(2)). N O T E

Chart 3-3.  Terminal Board 1A1TB2 (fig. 3-1(1)).

N O T E

Chart 3-2.  Terminal Board 1A1TB1 (fig. 3-1(1)).

3 - 4
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Figure 3-3.  Voltage, resistance, and waveform troubleshooting test setup.

N O T E

Chart 3-4.  Terminal Board 1A1TB3 (fig. 3-1 (1)).

3 - 5
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N O T E

3 - 6 .   W a v e f o r m  A n a l y s i s

Chart 3-5.  Test Set Waveform Notes.

3 - 6
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Figure 3-4(1).  Test set system waveforms (part 1 of 10).
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 Figure 3-4(1).  Test set system waveforms (part 2 of 10).

3 - 8



TM 11-6625-2578-34

 Figure 3-4(3).  Test set system waveforms (part 3 of 10).

3 - 9
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 Figure 3-4(4).  Test set system waveforms (part 4 of 10).
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 Figure 3-4(5).  Test set system waveforms (part 5 of 10).
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Figure 3-4(6).  Test set system waveforms (part 6 of 10).

3 - 1 2



TM 11-6625-2578-34

Figure 3-4(7).  Test set system waveforms (part 7 of 10).
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Figure 3-4(8).  Test set system waveforms (part 8 of 10).
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Figure 3-4(9).  Test set system waveforms (part 9 of 10).
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Figure 3-4(10).  Test set system waveforms (part 10 of 10).

S e c t i o n  I I .

3 -7 .   Too l s ,  Mate r i a l s ,  and  Equ ipment

3-8.  Fabrication of Extender Cable

3 - 1 6
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Figure 3-5.  Extender cable fabrication diagram.

Section III.  DIRECT SUPPORT TROUBLESHOOTING OF THE TEST SET

3-9.  Troubleshooting Procedures

b.  Sectionalization. A trouble may be section-
by performing visual checks operational

(TM 11-6625-2578-12), and by use of a
troubleshooting chart and the overall functional
block diagram (fig. 6-3).

c. Isolation. Trouble isolation may be accom-
plished by performing voltage and resistance

3-10.  Troubleshooting Chart

Perform sectionalization and isolation procedures
as defined in paragraph 3-9 using the
shooting chart below.

Chart 3-6.  Direct Support Test Set Troubleshooting Chart

3 - 1 7



TM 11-6625-2578-34

Section IV.  DIRECT SUPPORT REMOVAL AND REPLACEMENT OF
TEST SET COMPONENTS

3 - 1 1 .   G e n e r a l

detailed removal and re-
for test set modules and

3-12.  Removal or Replacement of Power
S u p p l y  P P - 6 4 4 6 A / U S Q - 4 6
(fig. 3-6).

a.  Disassembly.

(1) Place test set (1) face downwards on
handles.

(2) Pull latches (2) out and up from test
set (1) to unlatch.

3 - 1 8

(3) Remove power supply (3) by lifting
straight up.

b. Reassembly.
(1) Position power supply (3) in place on

test set (1) and press down firmly.
(2) Place latches (2) on power supply re-

taining hooks, press down and in to secure
supply (3) to test set (1).

3-13.  Removal or Replacement of Center
Hous ing  1A2

(fig. 3-6).

(1) Perform step a of paragraph 3-12
(2) Loosen four captive screws (4) and pull

center housing assembly (5) straight up to re-
move from front panel module assembly 1A1
(fig. 3-1).
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Figure  3-6.  Power supply and center housing assembly 1A2, removal or replacement..

3-14.  Removal or Replacement of Front
Pane l  Assembly  1A1A18

(fig.  3-7) .

3-15.  Removal or Replacement of Front Panel
Assembly 1A1A18 Environmental

G a s k e t
(fig. 3-7).

C A U T I O N

3 - 1 9
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Figure  3-7.  Front panel assembly 1A1A18, exploded view.
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Figure 3-7 -- Continued

3-16.  Removal or Replacement of Knobs for
CHANNEL, MODE, MESSAGE, FSK,

PROGRAM and METER Switches and
Controls LEVEL SET and LEVEL DEV
(fig. 3-7).

3-18.  Removal or Replacement of Fuse
Holder  1A1A18-XF1
(fig. 3-7).

3-17.  Removal or Replacement of CHANNEL,
PROGRAM, MODE, FSK, METER and
MESSAGE Switches 1A1A18-S1

Through -S10
( f ig .  3 -7 ) .

3-19.  Removal or Replacement of Cable
Assembly  1A1A18W1

(fig. 3-7).

3-21
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3-22.  Removal or Replacement of Front Panel
Assembly START Switch 1A1A18-S11
and Its Waterseal Boot 
(fig. 3-7).

3-20.  Removal or Replacement of Connector
D u s t  C a p s
(fig. 3-7).

3-21.  Removal or Replacement of Front Panel

Assembly Connectors 1A1A18-J1, -J2,
- J 3  a n d  - J 4
(fig. 3-7).

3-23.  Removal or Replacement of Attenuator
1A1A18-AT1 Boot
(fig. 3-7)

3-24.  Removal or Replacement of Plug-In
Modules 1A1A1 Through 1A1A15 on

Front Panel Module Assembly 1A1
(fig. 3-8).

3 - 2 2
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Figure 3-8.  Front panel module assembly 1A1, exploded view. 

C A U T I O N

3 - 2 3
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3-25.   Removal or Replacement of TCXO
M o d u l e  1 A 1 A 1 6

(fig.  3-1(2)) .

3-27.  Removal or Replacement of Connector
1A1P1 on Front Panel Module Assembly

( f ig .  3 -1 (2 ) ) .

3-28.   Removal or Replacement of Center
Housing Assembly 1A2 Environmental

G a s k e t
(fig. 3-9).

3 -26 .   Remova l  o r  Rep lacement  o f  Power
Supply/Regulator Assembly 1A1A17

( f i g .  3 - 8 ) .
C A U T I O N

3-29.  Removal or Replacement of Connector
Assembly 1A2A2 on Center Housing

A s s e m b l y  1 A 2

3 - 2 4
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Figure 3-9.  Center housing assembly 1A2, exploded view.

C A U T I O N

Section V.  TEST SET DIRECT SUPPORT TEST PROCEDURES

3 - 3 0 .   G e n e r a l .

3 - 2 5
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C A U T I O N 3-32.  Guard Band and Sync Pulse Timing Test
P rocedure

3 - 3 1 .   R e f e r e n c e s

Figure 3-10.  Guard band and sync timing test setup.

3 - 2 6
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Figure 3-11(1).  Direct support test set system waveforms (part 1 of 2).
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Figure 3-11(2).  Direct support test set system waveforms
(part 2 of 2).

3 - 2 8
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Chart 3-7.  Guard Band and Sync Timing Test Procedure

3 - 2 9



TM 11-6625-2578-34

3-33.  RF Output Calibration Accuracy Test
P r o c e d u r e

Figure 3-12.  RF output calibration accuracy test setup.

3 - 3 0
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Chart  3-8.  RF Output Calibration Accuracy Test Procedures

3-31
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3-34.  Frequency Coverage and Accuracy Test
P r o c e d u r e

Figure 3-13.  Frequency coverage and accuracy test setup.

3 - 3 2
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Chart 3-9.  Frequency Coverage and Accuracy Test Procedure

3 - 3 3
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Chart 3-10.  Test Channel Frequencies

3 -35 .   Message  P rogram Genera t ion  Tes t

Figure 3-14.  Message generation test setup.

3 - 3 4
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Chart 3-11.  Message Generation Test Procedure.

3 - 3 5
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Section VI.  DIREST SUPPORT TROUBLESHOOTING AND REPAIR OF
THE POWER SUPPLY PP-6446A/USQ-46

3-36 .   T roub leshoo t ing  and  Repa i r
Chart 3-13.  J2 Resistance Measurements of the

PP-6446A/USQ-46.

3-37.  Resistance Data.

3 -38 .   Vo l t age  Checks .

Chart 3-12.  J1 Resistance Measurements of the
PP-6446A/USQ-46.

3-39.  Continuity Checks and Input Power
C a b l e .

3 - 3 7
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Figure  3-15(1).  Power supply PP-6446A/USQ-46.
components location (part 1 of 2).

3-38
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Figure 3-15(1) -- Continued

Figure 3-15(2).  Power Supply PP-6446A/USQ-46.
components location (part 2 of 2).

Figure 3-16.  Power Supply AC Cable Assembly CX-12313/U.

3 - 3 9
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Section VII.  DIRECT SUPPORT REPAIR PROCEDURES FOR THE

POWER SUPPLY PP-6446A/USQ-46.

3-40.   Repair  Procedures.

Section VIII.  DIRECT SUPPORT REMOVAL OR REPLACEMENT OF

POWER SUPPLY PARTS.

3-41.  Removal or Replacement of Connector
J 2
(fig 3-15(1) and (2)).

C A U T I O N

3-42.  Removal or Replacement of Power
Supply  Gaske t
(fig. 3-15(1) and (2)).

3 - 4 0
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C H A P T E R  4

GENERAL SUPPORT MAINTENANCE

Section I.  INTRODUCTION

4 - 1 .   G e n e r a l

4 -2 .   Refe rence  Da ta

Section II.  TOOLS, MATERIALS, AND TEST EQUIPMENT

4-3.   Tools,  Materials ,  and Test  Equipment

Section III.  GENERAL SUPPORT TROUBLESHOOTING OF TEST SET

4-4.   Troubleshooting Chart

4 - 1
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Chart 4-1.  General Support Test Set Troubleshooting Chart

Section IV.  GENERAL SUPPORT SYSTEM TESTS FOR TEST SET

4 - 5 .   G e n e r a l C A U T I O N

4 - 2
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Figure 4-1.  General support test set system waveforms.
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4-6.  RF Output System Accuracy Measurement
Test  Procedure

Figure 4-2.  RF output system accuracy measurement test setup.
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Chart 4-2.  RF Output System Accuracy Measurement Test Procedure
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4-7.   Spurious Output  Test  Procedure

Figure 4-3.  Spurious output test setup.
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Chart 4-3.  Spurious Output Test Procedure
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4-8.   Deviation Measurement Test

Figure 4-4.  Deviation test equipment calibration test setup.
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Figure 4-5.  Deviation measurement test setup.
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Chart 4-4.  Deviation Measurement Test Procedure
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4 - 9 .   C u r r e n t  D r a i n  T e s t

Figure 4-6.  Current drain test setup.
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Chart 4-5.  Current Drain Test Procedure
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4-10 .   Key ing  Ra te  Measurement  Tes t
P rocedure

Figure 4-7.  Keying rate measurement test setup.
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Chart 4-6.  Keying Rate Measurement Test Procedure
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Section V.  GENERAL SUPPORT REMOVAL AND REPLACEMENT
OF TEST SET COMPONENTS

4 - 1 1 .   G e n e r a l

4-12.  Removal or Replacement of Attenuator
1A1A18  AT1

(fig. 3-7).

4-14.   Removal or Replacement of Variable
Resistors 1A1A18-R1 or 1A1A18-R2
(fig. 3-7).

4-13.   Removal or Replacement of Meter
1 A 1 A 1 8 - M 1
(fig.  3-7) .

4 - 1 7
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Section VI.  GENERAL SUPPORT TROUBLESHOOTING OF POWER SUPPLY

4 - 1 5 .   G e n e r a l

4-17.   Voltage and Resistance Chart

4 -16 .   Re fe rence  Da ta

Chart 4-7  General Support Power Supply Troubleshooting Chart

Figure 4-8.  Component plate and component board assembly component location.
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Figure 4-9.  Power supply troubleshooting test setup.
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Chart 4-8.  Power Supply Voltage and Resistance Measurements.
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Section VII.  GENERAL SUPPORT POWER SUPPLY TEST PROCEDURES

4-18.  Dc Mode Voltage Regulation Test
P r o c e d u r e

Figure 4-10.  Dc mode voltage regulation test setup.
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Chart 4-9.  Dc Mode Voltage Regulation Test Procedure
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4-19.  Dc Mode Current Drain Test Procedure
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C h a r t  4 - 1 0 .  D e M o d e  C u r r e n t  D r a i n  T e s t  P r o c e d u r e
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4-20.  Ac Mode Voltage Regulation Test
P r o c e d u r e

Figure 4-11.  Ac mode voltage regulation test setup.
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Chart 4-11.  Ac Mode Voltage Regulation Test Procedure
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4-21.  Ac Mode Current Drain Test Procedure
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Section VIII.   GENERAL SUPPORT REMOVAL OR REPLACEMENT

OF POWER SUPPLY COMPONENTS

4 - 2 2 .   G e n e r a l

4-25.   Removal or Replacement of Capacitors
2 C 1  a n d  2 C 2

(fig. 3-15(1)).

4-23.  Removal or Replacement of Transformer
2 T 1

(fig. 3-15(1)).

4-26.  Removal or Replacement of Connector
A s s e m b l y  J 1

(fig. 3-15(1) and (2)).

4-24.  Removal or Replacement of Choke 2L1

(fig. 3-15(1)).
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4-27.  Removal or Replacement of Fuseholders
for F1, F2, and F3
(fig. 3-15(2)).

4-29.  Removal or Replacement of Component
B o a r d  2 A 5 A 2
(fig. 3-15(1)).

4-28.  Removal or Replacement of Component
P l a t e  A s s e m b l y  2 A 5
(fig. 3-15(1)).

4 - 3 0
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C H A P T E R  5

DEPOT REPAIR AND OVERHAUL

5-1 .   Gene ra l
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C H A P T E R  6

FINAL ILLUSTRATIONS

6 - 1 .   G e n e r a l

6-2.  Wiring Diagram Color Codes

Table 6-1.  Module Connector Wiring Color Code Sequence.
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Table 6-2.  Chassis Wiring Color Code and Size.
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Figure 6-1.  Color code marking for MIL-STD capacitors, inductors, and resistors.
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Figure 6-1.  Color code marking for MIL-STD capacitors, inductors, and resistors.
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Figure 6-2(1).  Test set power and control circuit, interconnection, wiring diagram
(sheet 1 of 2).
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Figure 6-2(1).  Test set power and control circuit, interconnection, wiring diagram
(sheet 1 of 2).
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Figure 6-2(2).  Test set power and control circuit, interconnection, wiring diagram
(sheet 2 of 2).
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Figure 6-2(2).  Test set power and control circuit, interconnection, wiring diagram
(sheet 2 of 2).
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Figure 6-3.  Test set, block diagram.



T M  1 1 - 6 6 2 5 - 2 5 7 8 - 3 4

Figure 6-4.  VCXO (1A1A1), schematic diagram.
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Figure 6-4.  VCXO (1A1A1), schematic diagram.
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Figure 6-5.  Detector output (1A1A2), schematic diagram.
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Figure 6-5.  Detector output (1A1A2), schematic diagram.
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Figure 6-6.  Loop filter/VCO (1A1A3), schematic diagram.
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Figure 6-6.  Loop filter/VCO (1A1A3), schematic diagram.
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Figure 6-7.  Synthesizer mixer (1A1A4), schematic diagram.
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Figure 6-8.  Programmable divider (1A1A5), schematic diagram.
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Figure 6-8.  Programmable divider (1A1A5), schematic diagram.
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Figure 6-9.  Mode control I (1A1A6), schematic diagram.
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Figure 6-9.  Mode control I (1A1A6), schematic diagram.
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Figure 6-10.  Rf mixer amplifier (1A1A7), schematic diagram.
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Figure 6-10.  Rf mixer amplifier (1A1A7), schematic diagram.
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Figure 6-11.  Mode control II (1A1A8), schematic diagram.



T M  1 1 - 6 6 2 5 - 2 5 7 8 - 3 4

Figure 6-11.  Mode control II (1A1A8), schematic diagram.
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Figure 6-12.  Word length generator (1A1A9), schematic diagram.
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Figure 6-12.  Word length generator (1A1A9), schematic diagram.
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Figure 6-13.  Reference generator (1A1A10), schematic diagram.
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Figure 6-13.  Reference generator (1A1A10), schematic diagram.
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Figure 6-13.  Reference generator (1A1A10), schematic diagram.
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Figure 6-14.  Mode control III (1A1A11), schematic diagram.
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Figure 6-15.  Encoder I (1A1A12), schematic diagram.
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Figure 6-15.  Encoder I (1A1A12), schematic diagram.
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Figure 6-16(1).  Encoder matrix (1A1A13), schematic diagram (sheet 1 of 2).
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Figure 6-16(1).  Encoder matrix (1A1A13), schematic diagram (sheet 1 of 2).
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Figure 6-16(2).  Encoder matrix (1A1A13), schematic diagram (sheet 2 of 2).
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Figure 6-16(2).  Encoder matrix (1A1A13), schematic diagram (sheet 2 of 2).
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Figure 6-17.  Encoder II (1A1A14), schematic diagram.
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Figure 6-17.  Encoder II (1A1A14), schematic diagram.
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Figure 6-18.  Shift register (1A1A15), schematic diagram.
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Figure 6-19.  Power supply regulator (1A1A17), schematic diagram.
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Figure 6-20.  Front panel control interface (1A1A18), schematic diagram.



T M  1 1 - 6 6 2 5 - 2 5 7 8 - 3 4

Figure 6-20.  Front panel control interface (1A1A18), schematic diagram.
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Figure 6-21.  Power supply PP-6446A (1A2), schematic diagram.
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Figure 6-21.  Power supply PP-6446A (1A2), schematic diagram.
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