
TM 11-5556
D E P A R T M E N T  O F  T H E  A R M Y  T E C H N I C A L  M A N U A L

S I G N A L

G E N E R A T O R

S G - 1 3 / A R N

D E P A R T M E N T  O F  T H E  A R M Y   S E P T E M B E R  1 9 5 6



TM 11-5556

TECHNICAL MANUAL

NO. 11-5556

DEPARTMENT OF THE ARMY

Washington 25, D. C., 27 September 1956

S I G N A L  G E N E R A T O R  S G - 1 3 / A R N

Section

I

II

III

IV

V

VI

VII

PART ONE. SERVICE INSTRUCTIONS

Page

DESCRIPTION AND LEADING PARTICULARS . . . . . . . . . . . . . . . . .1 
1-1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1-3. Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1-5. Equipment Supplied. . . . . . . . . . . . . . . . . .....  1
1-7. Description . . . . . . . . . . . . . . . . . . . . . . . . ..1
1-10. Principles of Operation. . . . . . . . . . . . . . . . . . . . . 2
1-14. Leading Particulars.. . . . . . . . . . . . . . . . . . . . . . . . . 3

SPECIAL TEST EQUIPMENT AND TOOLS. . . . . . . . . . . . . . . . . . . 5
2-1. Special Test Equipment . . . . . . . . . . . . . . . . . . . ... ...5
2-3. Special Tools . . . . . . . . . . . . . . . . . . . . . . . . . . ...7

PREPARATION FOR USE AND RESHIPMENT . . . . . . . . . . . . . . . . . 7
3-1. Preparation for Use..... . . . . . . . . . . . . . . . . . .7
3-3. Preparation for Shipment or Storage . . . . . . . . . . . . . . . . . . 7

THEORY OF OPERATION . . . . . . . . . . . . . . . . . . . . . . . ...8
4-1. General System Operation . . . . . . . . . . . . . . . . . . . . . ..8
4-3. Functional Operation of Electronic Components . . . . . . . . . . . . . 8
4-4. R-F Chassis . . . . . . . . . . . . . . . . . . . . . . . . . . ...8
4-31. Univerter Chassis . . . . . . . . . . . . . . . . . . . . . . . ...15
4-41. Audio Chassis . . . . . . . . . . . . . . . . . . . . . . . . . ...18
4-73. Power Supply . . . . . . . . . . . . . . . . . . . . . . . . . ...31

OPERATIONAL AND ORGANIZATIONAL MAINTENANCE . . . . . . . . . . . . 34
5-1. Minimum Performance Standards. . . . . . . . . . . . . . . . . . . . 34
5-10. Trouble shooting . . . . . . . . . . . . . . . . . . . . . . . . ...37
5-12. Minor Repair and Adjustment . . . . . . . . . . . . . . . . . . . . . 38
5-17. Lubrication . . . . . . . . . . . . . . . . . . . . . . . . . . ...38
5-19. Inspection Schedule . . . . . . . . . . . . . . . . . . . . . . . ...38

FIELD AND FASRON MAINTENANCE . . . . . . . . . . . . . . . . . . . . . 39
6-1. Minimum Performance Standards . . . . . . . . . . . . . . . . . . . 39
6-3. Trouble Shooting . . . . . . . . . . . . . . . . . . . . . . . . ...39
6-5. Trouble Shooting the R-F Chassis . . . . . . . . . . . . . . . . . . . 39
6-9. Trouble Shooting the Univerter Chassis . . . . . . . . . . . . . . . . . 40
6-12. Trouble Shooting the Audio Chassis . . . . . . . . . . . . . . . . . . . 41
6-16. Trouble Shooting the Power Supply . . . . . . . . . . . . . . . . . . . 43
6-18. Removal and Replacement of Parts . . . . . . . . . . . . . . . . . . . 44
6-37. Alignment. . . . . . . . . . . . . . . . . . . . . .50
6-39.R-F Chassis Alignment. . . . . . . . . . . . . . . . . . . . . ..50
6-40. R-F Attenuator Alignment . . . . . . . . . . . . . . . . . . . . . . . 53
6-42. Univerter Chassis Alignment . . . . . . . . . . . . . . . . . . . . . 54
6-43. Audio Chassis Alignment . . . . . . . . . . . . . . . . . . . . ...54
6-56. Lubrication . . . . . . . . . . . . . . . . . . . . . . . .....57
6-58. Inspection Schedule . . . . . . . . . . . . . . . . . . . . . . . ...57

DIAGRAMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...58

i



LIST OF ILLUSTRATIONS

Figure

1-1
1-2
1-3
1-4
2-1
4-1
4-2
4-3
4-4
4-5
4-6
4-7
4-8
4-9
4-10
4-11
4-12
4-13
4-14
4-15
4-16

4-17
4-18
4-19
4-20
4-21
4-22
4-23
4-24
4-25
4-26
4-27
4-28
4-29
4-30
5-1
5-2
5-3
6-1
6-2

6-3
6-4
6-5
6-6
6-7
6-8
6-9
6-10
6-11
6-12
6-13
6-14
7-1
7-2
7-3
7-4

Signal Generator SG-13/ARN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, Carrying Case Cover Showing Accessories . . . . . . . . . . .
Signal Generator SG-13/ARN, Chassis Layout . . . . . . . . . . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, Front Panel Controls . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Special Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, Simplified Block Diagram. . . . . . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, R-f and Univerter Chassis, Block Diagram . . . . . . . . . . .
Fine Frequency Oscillator V1501, Simplified Schematic . . . . . . . . . . . . . . . . . . .
Coarse Frequency Oscillator V1502, Simplified Schematic . . . . . . . . . . . . . . . . .
R-f Mixer V1503, Simplified Schematic . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
R-f Amplifier V1504, Simplified Schematic . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
R-f Quadrupler V1505, Simplified Schematic . . . . . , . . . . . . . . . . . . . . . . . .
R-f Amplifier V1506, Simplified Schematic . . . . . . . . . . . . . , . . . . . . . . . .
R-f Attenuator Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A-f Amplifier V1507 and Cathode Follower V1508, Simplified Schematic . . . . . . . . . . .
Demodulator V1509, Simplified Schematic . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
ZOO-Mc Oscillator V1510, Simplified Schematic. . . . . . . . . . . . . . . . . . . . . . .
Univerter Mixer V1511, Simplified Schematic . . . . . . . . . . . . . . . . . . . . . .
Univerter Amplifiers V1512 and V1513, Simplified Schematic . . . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, Audio Chassis, Block Diagram . . . . . . . . . . . . . . . .
9960 and 1000 CPS Oscillator V 1406, Cathode Follower V1407A and Frequency Modulator
V1407B, Simplified Schematic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

AFC Amplifier V1408A and Discriminator V1409, Simplified Schematic . . . . . . . . . . . .
30 CPS Oscillator V1401B, V1402A and B, Simplified Schematic . . . . . . . . . . . . . . .
30 CPS Amplifier V1403, Simplified Schematic . . . . . . . . . . . . . . . . . . . . . .
Variable Phase Shifting Network, Simplified Schematic . . . . . . . . . . . . . . . . . .
Variable Phase Shifting Network for Different Settings of VOR Switch . . . . . . . . . . . . .
Reversible Phase Shifting Network, Simplified Schematic . . . . . . . . . . . . . . . . . .
90 CPS and 150 CPS Circuits, Simplified Schematic . . . . . . . . . . . . . . . . . . . .
Audio Output Circuit, Simplified Schematic. . . . . . . . . . . . . . . . . . . . . . . . .
Meter Circuit, Simplified Schematic. . . . . . . . . . . . . . . . . . . . . . . . . . .
Power Supply, Block Diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Power Input and Dynamotor Circuit, Simplified Schematic . . . . . . . . . . . . . . . . .
Power Supplies, Simplified Schematic . . . . . . . . . . . . . . . . . . . . . . . . . .
R-f Chassis Filament Circuit, Simplified Schematic. . . . . . . . . . . . . . . . . . . . .
Audio and Univerter Chassis Filament Circuit, Simplified Schematic . . . . . . . . . . . . .
Test Setup, VOR Accuracy Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Test Setup, Glide Slope Accuracy Check. . . . . . . . . . . . . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, Tube Location . . . . . . . . . . . . . . . . . . . . . . . .
Waveform at AUDIO OUT Jack with AUDIO SELECTOR at VOR. . . . . . . . . . . . . . . .
Waveform at AUDIO OUT Jack with AUDIO SELECTOR at LOC and LOC-GS Control Set to Top

Lineof Right Segment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Waveforms at AUDIO OUT Jack with AUDIO SELECTOR on TONE LOC . . . . . . . . . . . .
Waveform at AUDIO OUT Jack with AUDIO SELECTOR at 9960 FM . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, Bottom View . . . . . . . . . . . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, Top View . . . . . . . . . . . . . . . . . . . . . . . . . .
Coarse Frequency Oscillator Shaft Adapter and Switch Rotor Positions . . . . . . . . . . . .
Test Setup, Coarse Frequency Oscillator Switch Adjustment . . . . . . . . . . . . . . . . .
Fine Frequency Oscillator, Switch Rotor positions . . . . . . . . . . . . . . . . . . . . .
R-F Attenuator Mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, Bottom Chassis Alignment Points . . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, Top Chassis Alignment Points. . . . . . . . . . . . . . . . .
R-F Output Coupling Assembly. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Potentiometer Panel Assembly, Rear View . . . . . . , . . . . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, Audio Chassis, Schematic Diagram . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, R-F Chassis and Univerter, Schematic Diagram . . . . . . . .
Signal Generator SG-13/ARN, D-C Voltage Measurements . . . . . . . . . . . . . . . . . .
Signal Generator SG-13/ARN, Resistance Measurements . . . . . . . . . . . . . . . . . .

Page

iv
2
3
4
6
8
9

10
11
12
12
13
13
14
15
15
16
16
17
19

20
21
22
23
24
25
26
27
28
29
30
31
32
32
33
35
36
38
41

41
41
42
45
46
47
47
48
48
51
52
53
55
59
61
63
64

iii



Section I

1 Signal Generator SG-l3/ARN
2 Carrying case cover (See Figure 1-2)
3 Signal generator carrying case
4 Accessory Case CY-868/U
5 Adapter UG-29/U and four Adapters UG-201/U
6 Power Cable Assembly CX-1506/U (25 ft)
7 R-F Transmission Line CG-409A/U (25 ft)
8 Power Cable Assembly CX-1506/U (50 ft)
9 R-F Transmission Line CG-409A/U (50 ft)

10 Power Adapter CX-2489/U

Figure 1-1. Signal Generator SG-13/ARN
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Section I
Paragraphs 1-1, to 1-8

SECTION I

DESCRIPTION AND LEADING PARTICULARS

1-1. INTRODUCTION. 1-5. EQUIPMENT SUPPLIED.
(See figures 1-1 and 1-2.)

1-2. This handbook contains the theory of operation
and maintenance of Signal Generator SC-13/ARN (fig- 1-6. The signal generator is supplied in two cases.
ure l-l). Case 1 contains all equipment necessary for opera-

1-3. PURPOSE.
tion within 10 feet of the receiver under test and the
power source. Case 2 contains additional equipment
necessary for operation within 85 feet of the receiver

1-4. The signal generator is a portable test instru- under test and the power source. Table I lists all
ment for ramp testing of aircraft navigation, local- equipment supplied as part of Signal Generator
izer and glide slope receivers. S G - 1 3 / A R N .  

TABLE I. EQUIPMENT SUPPLIED

QUANTITY

1
1
1
1
1
1
1
2
1
1
1
1
1
1

1
1
1
1
1
1
1
4

NAME

CASE 1

Signal Generator
Antenna
Power Cable Assembly (10 ft)
R-F Transmission Line (10 ft)
Adapter
Adapter
Adapter (impedance matching)
Fuse
Bristol Wrench #10
Bristol Wrench #8
Bristol Wrench #6
Bristol Wrench #4
Phillips Screwdriver #2
Phillips Screwdriver #1

CASE 2

Accessory Case
Power Cable Assembly (25 ft)
Power Cable Assembly (50 ft)
Power Adapter
R-F Transmission Line (25 ft)
R-F Transmission Line (50 ft)
Adapter
Adapter

GOVERNMENT TYPE DESIGNATION

SG-13/ARN
AT-170/ARN
CX-1095/U
CG-409A/U
UG-201/U
UG-29/U,
U G - 5 2 9 / U
3AG

CY-868/U
CX-1506/U
CX-1506/U
CX-2489/U
CG-409A/U
CG-409A/U
UG-29/U
UG-201/U

1-7. DESCRIPTION. intervals in the range of 108.0 to 135.9 megacycles

1-8. SIGNAL GENERATOR. The signal generator
(figure 1-3) is mounted in a combination case having
a waterproof snap-on cover (figure 1-2) that contains
all accessories necessary for operation within 10 feet
of the equipment under test. The signal generator is
divided into two sections that have a common front
panel.

a. The r-f section contains all the circuits neces-
sary to produce the required r-f signals. It com-
prises a shielded r-f chassis, (2, figure 1-3) for pro-
ducing r-f signals in 280 channels spaced at 100 kc

and a shielded univerter chassis (1, figure 1-3) for
producing r-f signals spaced at 100 kc intervals in
the range of 329.3 to 335.0 megacycles for glide slope
testing. The r-f chassis also contains a piston type
attenuator allowing the r-f output to be varied from 4
to 200,000 microvolt.

b. The audio section (3, figure 1-3) contains all the
circuits necessary to produce the required audio sig-
nals for modulating the r-f carrier and the power
supply for the signal generator. An audio selector
switch is used to select the type of modulating signal
desired.

1
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