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Section 1 

General Description 

1. 1 INTRODUCTION 

This publication describes operating practices that improve and maintain the quality of 
AN/ SRC-16 communication. Test and adjustment procedures are recommended for initial 
installation and regular maintenance routines . There is also a section devoted to mainten­
ance aids and troubleshooting hints. 

Subsequent sections of this document contain the following information. 

a . Section 2 - Operating Practices 
b. Section 3 - System Tests and Adjustments 
c . Section 4 - Transmitter, Receiver, and 500W Power Amplifier Tests and Adjustments 
d. Section 5 - 5-KW Power Amplifier and Adjustments 
e. Section 6 - Maintenance Aids and Troubleshooting Hints 
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Section 2 

Operating Practices 

2.1 GENERAL 

Operating practices involve two major areas: 

a. Equipment Status 
b. Frequency Utilization 

2.2 EQUIPMENT STATUS 

The NTDS technician aboard ship should keep a status board on the equipment similar to the 
one in table 2-1. Radio circuitry is not primarily logic circuitry, and since transmtssion 
and tube characteristics do change, the radio system parameters are subject to change. 
The radio system parameters that should be checked regularly are listed in table 2-2. The 
equipment racks and units that comprise the system are shown in figures 2-1 through 2-6. 

2.3 FREQUENCY UTILIZATION 

Good communication results from proper use of rf equipment. Design characteristics of 
couplers dictate that a 15 percent frequency separation should be maintained if the communi­
cation network is to operate efficiently. It is realized that these specifications cannot be 
adhered to at all ttmes; however, deviation should be kept to a minimum. 

Good NTDS communication will rely on many factors; the most important being a clean hf 
frequency. 

Procedure 2-1 gives indications of expected test results for tests performed on SRC-16. 

Procedure 2-2 gives a list of visual operating conditions. Also listed in the table is a list 
of improper visual indications and probable cause of failure. 

2-1 



Table 2-1. Data Chart. 

SRC-16 TX RX PA SYSTEM REMARKS 
TESTS TESTS TESTS TESTS 

DATE DATE DATE DATE MISC. INFO. 

Chan 1 
Chan 2 
Chan 1 and 2 (5 kw) 
Chan 3 
Chan 4 
Chan 3 and 4 (5 kw) 

Table 2-2 . System Parameters Checked. 

EQUIPMENT CHECKS 

Transmitters lOO-KC, 500-KC, KC Stabilizer 
Tune Power 
Operate Power (agc) 

Receivers S+N 
--w-
500-KC, lOO-KC, KC Stabilizer 
AGC-Threshold and Response 
Output Response 
Output Levels 

Power Amplifiers Tube statics 
ADC 
ALC 
Neutralization 
Distortion 

SRC-16 System Distortion 
PA, TX, and RX Frequency Lock 

Antennas VSWR 
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Figure 2-2. 
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Figure 2-3. Radio Receiver-Transmitter Group OA-4623 / SRC-16. 

2-5 



Figure 2-4 . 
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Figure 2-5. Antenna Coupler Group OA-4625/SRC-16. 
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2.4 PROCEDURE 2-1 EXPECTED RESULTS TEST 

2.4.1 500-W TX Gain Check 

An audio input of +4 dbm into one sideband should produce 125w of rf at the dummy load. 
TX gain should be maximum. The rf output should be measured with an ac vtvm across the 
dummy load. (This measurement should be taken with the antenna coupler out of the circuit.) 

2.4.2 5-KW TX Gain Check 

An audio input of +4 dbm into one Sideband should produce 1250 ±100-w rf out. The rf should 
be measured with an ac vtvm across the dummy load. (This measurement should be taken 
wi th the antenna coupler out of the circuit). 

2. 4. 3 RX Level Check 

A single tone audio input into both transmit sidebands should produce a 0 vu ±2 vu Indication 
on the receive audio meter channel indicator. 

2.4.4 RX S+N 
N 

The signal plus noise-to-noise ratio should be no worse than 10 db with a l-uv input. A 
typical S+N reading will be from 15 to 17 db. 

N 

2.4.5 TX, RX, and PA Third Order Distortion 

The maximum allowable 3rd order distortion product is 30 db below the level of a single tone 
at rated pep. Normally, a good check will indicate -35 db or better. 

2.4. 6 Phase Lock Test 

An audio input of 0 dbm input into both sidebands will produce a Lissajous pattern on the 
converter-indicator scope if TX and RX are on frequency. The Lissajous pattern should not 
revolve more than once in a 60-second period. 

2.4.7 CW Check 

Hold down the CW key. The TX output should be 250 ±50w with maximum TX gain. 

2 . 4 . 8 FSK Check 

Select the SEND position on the C-I004. Inserta testtape in TTY selected. TX gain should 
be somewhat less than maximum. Note that rf output ·ispresent. Adjust the bfo for channel 
selected for an X pattern on the converter-indicator scope. 

2 . 5 PROCEDURE 2-2 VISUAL OPERATING CHECKS FOR AN/ SRC-16 

2.5.1 Proper Visual Indications 

a. All alarm lights on SRC-16 control panel should be extinguished. 
b . The SIMPLEX or DUPLEX switch on the switchboard should be lighted. 
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c. The AM or SSB switch on the switchboard should be lighted. 
d . An audio subscriber chosen on the switchboard should be lighted. 
e . The 0.5 or 5 KW button on the control panel should be lighted depending upon choice. 
f. The 6-15 MC or 10-30MC button on the control panel should be lighted depending upon 

antenna selected. 
g. The TX and RX gain switches should be set to MAX. 
h . The STANDBY, TUNE, or OPERATE light should be lighted on TX and RX indicators. 
i. RF power out should be noted when the TX is keyed, and in operate. 
j. An audio level should be noted on RX audio meter for channel selected, indicating audio 

out of RX. 

2.5.2 Notes: Improper Visual Indications 

a. Coupler alarm light on (individual coupler alarm located on control panel) - indicates 
an arced over or circuit breaker tripped condition. 

b. XMTR Alarm - Caused by a circuit breaker tripping, overheating, or the unit being 
extended without auxiliary air. 

c. PA Alarm - Caused by a circuit breaker tripping, overheating, or the unit being extended 
without auxiliary air. 

d. Remote Alarm Switching - Caused by a circuit breaker tripping or power supply failure. 
Could also be caused by a malfunction in either the TX, RX, or PA control modules. 

e. VAR ATTN ALARM - Caused by a circuit breaker tripping or power supply failure. 
f. SWITCHBOARD ALARM - Caused by a tripped circuit breaker on switchboard, by a 

failure of the switchboard power supply, or a malfunction in audio circuit control 
functions. 

g. FREQ. COMPo ALARM - Frequency comparator circuit breaker has tripped or power 
supply has failed. 

h. RECEIVER ALARM - Receiver circuit breaker has tripped, the power supply failed, or 
the unit is extended without auxiliary air. 

j. RX OVERLOAD ALARM - This alarm occurs every time a 5-volt rf signal is seen at the 
input to the RX overload module, caused by operating a TX on the same antenna too close 
to the RX frequency. 

k. RX COUPLER or XMTR COUPLER ALARM 
1. If the lights flash, it means that the coupler has returned to STANDBY. 
2. If a channel has just been tuned, and another channel in the same frequency range 

receives a XMTR COUPLER and RX COUPLER alarm, it indicates that there are no 
couplers available. 

3. XMIT COUPLER ALARM - Malfunctioning control line information, no coupler avai­
lable, or coupler circuit breaker has tripped. 

4. RX COUPLER ALARM - Malfunctioning control line information, no coupler available, 
or coupler circuit breaker has tripped. 
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Section 3 

Tests and Adjustments 

3.1 PROCEDURES 

The following procedures are used to determine that the system is operating properly. 

a . Checks to be made at equipment installation and semiannually: 

Procedure 3-1 BFO check 
Procedure 3-2 CW check 
Procedure 3 -3 FSK check 
Procedure 3 -4 Audio subscriber check 
Procedure 3-5 AM check 
Procedure 3-6 Duplex check 
Procedure 3-7 Coupler check 
Procedure 3-7A Arc-over protection check 
Procedure 3 -8 Antenna check 

b. Checks to be made during period as procedure indicates 

Procedure 3-9 Frequency lock check 
Procedure 3-10 Distortion check 
Procedure 3 -l1A Frequency standard checks - external 
Procedure 3-l1B Frequency standard checks - internal 
Procedure 3-11C Frequency standard checks - other NTDS ships 
Procedure 3-12 NTDS system check 

Procedures for all checks assume the equipment to be initially in the STANDBY condition 
and returned to same after completion of checks. 

Note : If trouble is encountered with any checks indicated, refer to the Technical Manual. 
In some cases, information in section 6 of this procedure may be useful. 

3.2 PROCEDURE 3-1 BFO CHECK 

This check indicates whether or not the BFO knob is centered on its null. 

a. Remove BFO oscillators A9, 10, 11, and 12 
b. Check resistance with an ohmmeter between pins 1 and 14 of A21J4, 8, 12, and 16. 
c. Vary BFO knob for above test points and note that a resistance null is indicated when 

BFO knob is exactly vertical. Loosen knob and adjust accordingly. 

3 . 3 PROCEDURE 3-2 CW OSCILLATOR CHECK 

This procedure checks CW operation and output levels. 
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3. 3. 1 Equipment Setup 

a. Set TX and RX on the same test frequency. 
b. Set TX and RX gain to MAX position. 
c. Depress STBY-OPR button for channel selected. TX and RX should go to OPERATE 

after coupler has tuned. 
d. Depress CW subscriber on the switchboard. 
e. Select the shipboard CW patch that corresponds to SRC-16 CW patch. 
f. Close and lock CW key for the patch made. 
g. Depress USB-RX MON button for the channel selected. Adjust speaker level for desired 

volume. 
h . Vary the BFO adjust for the channel selected and note that a change in tone pitch occurs. 

3. 3 . 2 Adjustments 

a. Place all the CW FREQ SELECT switches on the converter-indicator in the 1500 CPS 
pOSition. After each of the follOWing adjustments, select the proper patches on ships 
switchboard and SRC-16. 

1. CWI - A13 Adjust R4 for 250 w out on SRC-16 power meter 
2. CW2 - A14 Adjust R4 for 250 w out on SRC-16 power meter 
3. CW3 - A15 Adjust R4 for 250 w out on SRC-16 power meter 
4. CW4 - A16 Adjust R4 for 250 w out on SRC-16 power meter 

b. Place all of the CW FREQ SELECT switches on the converter-indicator in the 1000 CPS 
position. 

1. CWI - A13 Adjust RIO for 250 w out on SRC-16 power meter 
2. CW2 - AI4 Adjust RIO for 250 w out on SRC-16 power meter 
3. CW3 - A15 Adjust RIO for 250 w out on SRC-16 power meter 
4. CW4 - A16 Adjust RIO for 250 w out on SRC-16 power meter 

c. Make the following transmit/receive relay time adjustments for each patch. 
(TX CW key-on time) 

1. CWI - A13 Adjust R9 (Radioman's discretion) 
2. CW2 - A14 Adjust R9 (Radioman'S discretion) 
3. CW3 - A15 Adjust R9 (Radioman's discretion) 
4. CW4 - A16 Adjust R9 (Radioman's discretion) 

3.4 PROCEDURE 3-3 FSK CHECK 

This procedure checks FSK operation of the SRC-16. 

3.4. 1 Equipment Setup 

a. Patch the dc loops from ship's switchboard to the SRC-16. Adjust each SRC-16 sub­
scriber patch for a 60-ma loop. 

b. Depress an FSK subscriber on the SRC-16 switchboard. Select corresponding FSK patch 
on ship's switchboard for TX and RX. 

c. Set C-I004, associated with TTY selected, to the SEND pOSition. 

3. 4. 2 Adjustments 

a. Place the meter on the converter-indicator to the proper TTY loop current position. 
After each of the following adjustments, select the proper patches on SRC-16 and ship's 
switchboard for next adjustment. 

1. FSK 1 - A2l Adjust R5 for approximately 6 on converter-indicator meter for TTY 
LOOP CURRENT position 1. 
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2. FSK 2 - A2I Adjust R6 for approximately 6 on converter-indicator meter for TTY 
LOOP CURRENT position 2. 

3. FSK 3 - A2I Adjust R7 for approximately 6 on converter-indicator meter for TTY 
LOOP CURRENT position 3. 

4. FSK 4 - A2I Adjust R8 for approximately 6 on converter-indicator meter for TTY 
LOOP CURRENT position 4. 

5. FSK 1 - A2I Adjust RI for 2 vdc at JI of Al - FSK oscillator 1. 
6. FSK 2 - A2I Adjust R2 for 2 vdc at JI of A2 - FSK oscillator 2. 
7. FSK 3 - A2I Adjust R3 for 2 vdc at JI of A3 - FSK oscillator 3 . 
8. FSK 4 - A2I Adjust R4 for 2 vdc at JI of A4 - FSK oscillator 4. 

3.4.3 Equipment Setup 

The setup is the same as the above plus the following. 

a. SRC-16 RX and TX on the same test frequency. 
b. RX gain to MAX position. 
c. TX gain to MID position. 
d. Depress STBY-OPR button for the channel selected. TX and RX should go to OPERATE 

when coupler is tuned. 
e. Insert test tape in TTY and start sending. 

3. 4. 4 Adjustments 

a. Place the converter-indicator in the proper scope position. 
b. Adjust the bfo, for the SRC-16 RX channel in use, for a normal X pattern on the scope. 
c. Repeat steps a and b for all SRC-16 FSK subscribers. 

3.5 PROCEDURE 3-4 AUDIO SUBSCRIDER SHIPS CHECK 

This procedure checks the operation of the C-1138A/UR radio set controls with the radiO 
set adapter units in the SRC-16. 

a. TX and RX in OPERATE at test frequency. 
b. Patch the C-1138 to SRC-16 TX and RX at ship's switchboard. 
c. Patch the corresponding voice subscriber 6 on SRC-16 switchboard. 
d. Turn on 60 Hz for the C-1138. 
e. Depress START button on C-1138 selected. POWER ON light should come on. 
f. Depress RX MON button for channel and sideband selected on the SRC-16 . 
g. Adjust speaker level for noise. 
h. Key and talk into mike at the C-1138. Power output should be noted for channel selected. 

The transmission should be heard loud and clear. The CARRIER ON light at the C-1138 
should light when the handset SWitch is depressed. 

i. Repeat for SRC-16 voice subscribers 7, 8, and 9. 

3.6 PROCEDURE 3-5 AM OPERATION CHECK 

This procedure checks the SRC-16 AM operation. 

a. RX and TX on same test frequency and in OPERATE condition. 
b. Depress the AM button on the SRC-16 switchboard. Depress USB MON button on the 

channel selected. 
c. Patch in a C-1138 at the ship's switchboard. Depress the START button. Depress the 

corresponding voice subscriber at the SRC-16 switchboard. 
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d. Turn speaker level knob to desired level. 
e. Key and talk into the mike at the C-1138. The transmission should be heard loud and clear 

at the SRC-16 switchboard. The SRC-16 power meter should indicate 125 ±10 w. 
f. Repeat for all channels. 

3.7 PROCEDURE 3-6 DUPLEX CHECK 

This procedure checks the operation of the DUPLEX mode on the SRC-16. 

a. Depress DUPLEX button on channel selected. 
b. Select same frequency on TX and RX. Depress STBY -OPR button on the TX and RX. 

RX should go to OPERATE. TX will return to STANDBY. Change frequency on TX 
and depress STBY -OPR button. TX will go to OPERATE. 

3.8 PROCEDURE 3-7 ANTENNA COUPLER CHECK 

This procedure checks antenna coupler operation and alarm circuitry. 

Part One 

1. Terminate the 2- to 6-MHz antenna coupler output in a 50-ohm load. 
2. Select 2 MC on the, TX frequency selector. Depress the STBY-OPR button. Coupler 

selected should go to READY, TX channel indicator light to OPERATE. 
3. Select 5.999 MC on frequency selector of another channel. Depress the STBY-OPR 

button. Coupler should go to READY, TX channel indicator light goes to OPERATE. 
4. Turn off coupler that has just been checked. The coupler alarm, for that particular 

coupler, should light on cabinets 1 and 7. 
5. Repeat for the remaining seven 2- to 6-MHz couplers. 
6. After all couplers have been checked and all couplers have been turned off, a TX CPLR 

and RX CPLR alarm should occur on the control panel of the SRC-16 for that channel 
which was in use, as well as any other TX channels that are in the 2- to 6-MHz fre­
quency range. 

Part Two 

1. Terminate the 6- to 15-MHz antenna coupler output in a 50-ohm load. 
2. Switch coupler select switches on cabinet 7 to 6-15 MC for 7A2-7A5 couplers. 
3. Select 6 MC on the TX frequency selector. Depress the STBY-OPR button on the 

channel selected. Coupler should go to READY, TX channel selector light goes to 
OPERATE. 

4. Turn off coupler that has just been checked. The coupler alarm for that particular 
pOSition should light on cabinets 1 and 7. 

5. Repeat for the remaining 6- to 30-MHz couplers. 
6. After all couplers have been checked and all couplers have been turned off, a TX CPLR 

and RX CPLR alarm should occur on the control panel of the SRC-16 for the channel 
that was in use, as well as any other TX channels that are in the range of 6 to 15 or 
15 to 30 MHz. 

Part Three 

1. Turn all couplers on. Switch couplers 7 A2-7 A5 to the 15- to 30-MHz range. Ter­
minate the 15- to 30-MHz antenna coupler output in a 50-ohm load. 
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2. Depress the 6-15MC buttons on the control indicator for all SRC-16 channels. RX 
and TX CPLR alarms should occur on all channels that have transmitters in the 
6- to 15-MHz frequency range. 

3. Depress 10-30MC button on control indicator for all SRC-16 channels. Any TX 
channels in 6- to 9. 999-MHz range will indicate TX and RX CPLR alarms. 

4. Select 29.1 MC on the TX frequency selector. Depress the STBY-OPR button. 
Coupler 7 A4 will tune and go to READY and the TX channel indicator will go to 
OPERATE. Turn off coupler 7A4. The 7A4 coupler alarm light on cabinets 1 and 7 
will light. Coupler 7A5 will be selected next. 

5. Repeat for all couplers. 

3.8.1 Procedure 3-7 ARC-Over Protection Check 

This procedure checks the operation of the 2- to 6-MHz antenna coupler ARC-OVER pro­
tector circuit. 

a. Extend the 2- to 6-MHz coupler to be checked and install jumper cables. 
b. Select an SRC-16 channel in the 2- to 6-MHz range. Depress STBY-OPR button. 
c. Remove the top cover from the coupler and locate the arc-over balls of the phasing­

loading tank circuit. They can be seen through the second hole in cover plate. 
d. Short arc-over balls (E2 and E3) together with a long-handled insulated screwdriver. 

Coupler will return to STBY. The SERIES and STANDBY lights on the coupler will be 
lighted. 

e. Repeat for all 2- to 6-MHz couplers. 

3.9 PROCEDURE 3-8 ANTENNA CHECK 

This procedure checks for antenna problems. 

a. Visual inspection of the antenna for corroded parts, loose connections, water in junction 
boxes, etc., should be made monthly. This inspection is important to the operation of 
the transmitter and receiver. Following is a list of problems that may occur if the an­
tenna is not checked and steps taken to correct the problem areas. 

1. Corroded parts - loose connections. This condition can produce bad effects on both 
the transmitter and receiver. Unnecessary noise will be generated, which will be 
sensed by the receiver, causing receiver desenSitization i. e. the high antenna noise 
level will cause receiver agc to be generated which will mask any desired low-level 
signals. When rf power is being delivered to the antenna with these conditions pre­
sent, interfering signals will be generated causing blocking and interference to 
receivers on other frequencies. The higher the power level the greater the inter­
ference as far as level and band coverage is concerned. 

2. Water in junction boxes. This condition can cause high reflected power levels and 
reduce the power delivered to the antenna as well as reducing the receiver input 
signal. 

3.10 PROCEDURE 3-9 FREQUENCY LOCK TEST - WEEKLY CHECK 

This check will determine whether or not the TX and RX are on frequency. 

a. Conditions: 
1. Select whip coupler dummy load position for channel selected. 
2. TX and RX on same frequency and in OPERATE. 
3. Depress TEST TONE on the SRC-16 switchboard for the channel selected. 
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4. Select and adjust F1 on the test set for 0 dbm on the TX audio level meter. 
5. Select BOTH sideband position with the FUNCTION SELECT switch. 
6. Select TEST TONE on the converter-indicator. 

b. A Lissajous pattern should occur on the scope when the vertical and horizontal gains are 
properly adjusted. The Lissajous should not rotate significantly. 

c. Return equipment to STBY. 

3.11 PROCEDURE 3-10 DISTORTION TEST - MONTHLY CHECK 

This check is used to determine the amount of distortion (3rd order, harmonic, etc.) 
generated by a transmitter, receiver, and power amplifier in a loop configuration. Step a. 
of this procedure verifies operation of the test set. 

a . Test Set Self Check 
1. Set XMIT TONE ATTENUATORS and LEVEL MEASUREMENT ATTENUATOR on the 

test set to O. 
2. Set FUNCTION SELECT switch to SELF TEST position. 
3. Set TONE SELECT switch and FILTER SELECT switch to F1. Adjust F1 TONE 

LEVEL and RECEIVE AUDIO LEVEL switches for 0 VU indication on test set meter. 
4. Set TONE SELECT switch and FILTER SELECT switch to F2 and adjust F2 TONE 

LEVEL for 0 VU on the test set meter. 
5. Set TONE SELECT switch to the BOTH position and turn LEVEL MEASUREMENT 

attenuation controls until the test set meter reads 0 VU. Positions (F2 & F1) through 
800 on the FILTER SELECT switch should indicate at least -45 db. 

b. TX/RX Loop Distortion 
1. Select whip coupler dummy load position for the channel selected. 
2. RX and TX on the same frequency and in OPERATE. 
3. Depress TEST TONE on the SRC-16 for the channel selected. 
4. Set FUNCTION SELECT switch on test set to DlSTORTION USB. 
5. Adjust F1 and F2 TONE LEVELS on the test set for 0 dbm (each tone) on audio level 

meter. Set TONE SELECT switch to BOTH. 
6. Set FILTER SELECT switch to F1. Adjust RECEIVE AUDIO LEVEL for 0 VU on 

test set meter. 
7. Set FILTER SELECT switch to F2 poSition. The RX audio level should be 0 VU. 
8. Switch the FILTER SELECT switch to poSitions (F2 & F1) through 800. Set the 

LEVEL MEASUREMENT switches on test set for a reading of 0 db on the VU meter. 
A minimum of -30 db attenuation in positions (F2 & F1) through 800, should be read. 

9. Repeat step 8 for the LSB distortion pOSition on test set. 
10. Return equipment to STBY. 

3.12 PROCEDURE 3-11A FREQUENCY CHECK - EXTERNAL - MONTHLY 

This procedure provides an indication of the 100-kHz standard stability; however, the standards 
should be checked at a standards lab every 6 months. 

It is not necessary to have all three standards calibrated at the standards lab. If one is 
calibrated, the other two can be set to the calibrated standard by using the frequency com­
parator. This procedure is detailed in paragraph 3.13 below. 

It is possible to check any fr:.equency standard against WWV using the following procedure; 
however, do not attempt to adjust any frequency standard to the WWV frequency. If the 
standard is off-frequency it should be sent to a calibration lab for calibration. 

a. Select DUPLEX on SRC-16 channel. Select a WWV frequency on the TX and RX for the 
channel selected. 
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b. Depress the STBY-OPR button. 
c. Depress TEST TONE of SRC-16 switchboard. 
d. Select TEST TONE on the converter-indicator scope switch. 
e. Select BOTH on test set FUNCTION SELECT switch. 
f. ALissajous pattern will be displayed on the converter-indicator scope if the frequency 

standard being used is on frequency. If the frequency standard is far off frequency, a 
square or fast-rotating Lissajous pattern will be displayed. It should be noted again 
that no frequency adjustments should be attempted by this method. 

3.13 PROCEDURE 3-11B FREQUENCY STANDARD CHECK - EXTERNAL - MONTHLY 

This check is used to determine the accuracy of the frequency standards when compared 
against a reference source. 

a. Select the most recently calibrated frequency standard as a reference. Check the other 
standards against this one and note that the needle on comparater meter does not pass 
through the reference point marker (in one direction) more than once in 10 seconds. 

b . Adjust the fine frequency adjustment of the frequency standard being checked as neces­
sary to satisfy the condition as stated in step a. If the fine frequency control is out of 
range before the standard is brought on frequency, use the coarse frequency adjust­
ment control. Consult the SRC-16 instruction manual chapter F, Section 6-2. d for this 
procedure. 

3.14 PROCEDURE 3-11C FREQUENCY STANDARD 
CHECK - OTHER NTDS SIDPS 

This check should be made whenever a new NTDS ship enters the net and at the start of net 
operation. The net frequency standards should be adjusted to the most recently lab­
calibrated standard. 

a. Net Control Ship 
1. The FUNCTION SELECT switch on the test set should be in the BOTH position. The 

TONE SELECT switch in the F1 or F2 pOSition. 
2. The SRC-16 TX channel selected should be in OPERATE at a test frequency. Depress 

the TEST TONE button. 
b . Picket Ship 

1. The FUNCTION SELECT switch on the test set should be in the BOTH pOSition. 
The TONE SELECT switch in the F1 or F2 poSition. 

2. The SRC-16 should be in DUPLEX with the RX in OPERATE at the test frequency. 
Depress the TEST TONE button. 

3. The picket ships should adjust the 100- kHz standard in use as described in procedure 
3-11B. 

3 . 15 PROCEDURE 3-12 NTDS SYSTEM CHECK 

This test will check general system parameters for the NTDS system. 

a. The TX and RX channel selected should be in OPERATE and in the dummy load position. 
The dummy antenna box will be in OPERATE Position. 

b. RX gain should be at MAX. 
c. Depress the NTDS 1 button for the channel selected. 
d. With the SSQ-29 in the NET TEST mode, depress TX START button. Tone attenuability 

for all 15 tones should be at least 13 db . 
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Even though the radio/data terminal can pass the 13-db tone attenuability test, this is 
not necessarily an indication of how well the system will operate in the net. Problems 
such as corroded parts, loose connections on the antenna, noisy receivers, trans­
mitters with high intermodulation products or low carrier suppression, a data terminal 
with control code, or doppler circuit problems can all affect net operation. Each unit 
such as transmitter, receiver, and PA should be checked individually for such problems 
before placing the channel in the net. If each ship checks its equipment carefully by 
regularily performing preventative maintenance procedures, many net problems can be 
eliminated which will in turn increase the efficiency of the net. 



Section 4 

Transmitter, Receiver and 500-W Power Amplifier Tests and Adjustments 

4.1 INTRODUCTION 

This section contains alignment procedures for the receiver, transmitter and 500-w power 
amplifier. The procedures are comprehensive and normally no further adjustments are re­
quired. If troubles with the adjustments are encountered, the technical manuals for AN/SRC-
16 should be used. 

4.2 PROCEDURE 4-1 CONDENSED RECEIVER ADJUSTMENTS 

4.2.1 Equipment Setup 

a. Extend the receiver to be adjusted and connect the auxiliary air hose. 
b. Set the RX gain control on the control-indicator (for the channel selected) to the MAX 

position. 
c. Set the receiver frequency selector to 5 MC and depress the STBY -OPR button. 
d. Depress the NTDS 2 button on the SRC-16 switchboard for the channel selected. (The 

NTDS-2 receive lines should be terminated in 600 ohms inside the SRC-U1 junction box. 
If they are not, connect one 600-ohm resistor across terminals 31 and 32 and one across 
terminal s 33 and 34.) 

4.2.2 Adjustment Procedures 

4.2.2.1 Use a 410B VTVM to adjust the following: 

4.2. 2 . 1. 1 Frequency Mul tiplier 

a. 500-kHz adjustment: R7 J41.9 to 2.0v; control R7; measure at-J4; limits 1.9 to 2.0 v 
b. 500-kHzadjustment:R26 J5 0.9 to 1.0 v; control-R7; measure at-J4; limits 1.9 to 2.0 v 
c. 100-kHz adjustment:R35 J8 0.5 to 0.6 v; control-R7; measure at-J4; limits 1.9 to 2.0 v 

4.2.2.2 Use a Fluke 801 to adjust the following: 

4.2.2.2.1 Power Supply 

a. Place the positive lead of the meter in J2 of the frequency divider. Place the negative 
lead on ground. 

b. Adjust R18 on the power supply for 18 ±O. 005 v 

4.2.2.2.2 KC Stabilizer 

a. Place the meter between the + and - test points on the KC stabilizer. Short TP 5 to 
ground (unlocks vfo). Adjust the VFO BIAS pot on the KC stabilizer to obtain 10 +0. 05v. 

4.2.2.2.3 Receiver 

a. Connect an HP-606A signal generator to J2 of the RX overload module associated with 
the channel to be adjusted (located on the bottom door of cabinets 6 and 8). Adjust the 
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HP-606A for 5 MHz and approximately 50-uv output. Monitor the USB output jack on the 
receiver with a headset or scope for approximately a 1000-Hz tone . If a headset or 
scope is not available, adjust the signal generator for a peak on the 400D (see step e). 
Tune the signal generator as necessary. Reduce the signal input to 1 uv. 

b. Connect the HP-410B (-DC) to J2 on the RX gain control module. Adjust R12 on the USB 
mixer module for zero voltage. 

c. Increase the signal generator output to 1 volt. 
d. Connect the HP-410B (AC) to J4 on the USB mixer module. Adjust R4 on the RX gain 

control module for 1 volt. 
e. Connect a HP-400D at the USB audio output jack. Adjust ADJ A on the audio amplifier 

for 1.1 volts. 
f. Reduce signal generator output to 10 uv. Note that the audio output, as indicated on the 

HP-400D does not drop more than 6 db. 
g. Reduce the signal input to 1 uv. Note the output on HP-400D. Remove the input signal. 

The output on the HP-400D should drop at least 10 db. On a good receiver the output 
normally drops 15 to 17 db. 

h. Reconnect the HP-606A to J2 of the RX overload module. Adjust the output for 50 uv 
and monitor the LSB audio output jack for 1000 Hz with scope or headset. Tune the sig­
nal generator as necessary. Reduce the input to 1 uv. If a headset or scope is not 
available, adjust the signal generator for a peak on the HP-400D. (See step 1. ) 

i. Connect a HP- 410B (-DC) to J4 on the RX gain control module. Adjust R12 on the LSB 
mixer module for zero voltage. 

j . Increase the signal generator output to 1 volt. 
k. Connect the HP-410B (AC) to J4 on the LSB mixer module. Adjust R16 on the RX gain 

control module for 1 volt. 
I . Connect a HP-400D at the LSB audio output jack. Adjust ADJ B on the audio amplifier 

for 1.1 volts. 
m. Reduce the signal generator output to 10 uv. Note that the audio output as indicated on 

the HP-400D does not drop more than 6 db. 
n. Reduce the signal input to 1 uv. Note the output on the HP-400D. Remove the input 

signal. The output on the HP-400D should drop at least 10 db. On a good receiver the 
output normally drops 15 to 17 db. 

o. Return equipment to its normal configuration. 
p. Repeat the above steps for the other receivers. 

4. 3 PROCEDURE 4-2 CONDENSED TRANSMITTER ADJUSTMENTS 

4.3.1 Equipment Set Up 

a. Extend the transmitter to be adjusted and connect the auxiliary air hose. 
b. Set the TX gain control on the control- indicator (for the channel selected) to the MAX 

position. 
c. On cabinet 7, depress the dummy load whip coupler position associated with the selected 

channel. 
d. Depress the SSB button on the SRC-16 switchboard for the channel selected. 
e. Set the transmit frequency selector to 5MC and depress the STBY-OPR button. 
f. Depress the TEST TONE button on the SRC-16 switchboard for the channel selected. 

4.3.2 Adjustment Procedure 

4.3.2.1 Use a HP-410B VTVM to adjust the follOWing: 
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