








































































































































































































































































































































































































































































































TROUBLESHOOTING PROBLEM NO. 3

Problem Statement

You are given a radioman's report that an AN/URC-32 is inoperative in
transmit. Upon setting the transceiver up in the CW mode you observe the
following:

Indicator Indication
WATTMETER zero watts
PLATE ON lamp on
PLATE CURRENT 150 ma
AFC meter midscale
OSC ON lamp on
XMIT lamp on

Amplifier-converter-modulator
meter in the RF OUT EXCITER
position 0 db

Audio Level (vu) meter 0 vu

Step 1 of Troubleshooting Problem No. 3

Step 1 of the six-step troubleshooting procedure is symptom recogni-
tion. Which of the lists below includes all of the indicators which tell you
something is wrong? (Q1)

a. WATTMETER, PLATE CURRENT meter, and AFC meter.

b. WATTMETER, amplifier-converter-modulator meter, and
audio level meter:

c. WATTMETER, PLATE CURRENT meter, and amplifier-
converter-modulator meter.
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ANSWERS:

The only complete list is:

a. WATTMETER, PLATE CURRENT meter, and AFC meter.
Incorrect. The WATTMETER and PLATE CURRENT meter
readings are incorrect, but the AFC meter indication is normal
(see sheet 1 of appendix E).

b. WATTMETER, amplifier-converter-modulator meter, and
audio level meter. Incorrect. The WATTMETER indicates no
power output and the amplifier-converter-modulator meter
reading is low, but the audio level meter reading is normal and
there is another important indication which should be observed.

¢c. WATTMETER, PLATE CURRENT meter, and amplifier-
converter-modulator meter. Correct. All three of these
meters reflect symptoms of the malfunction. The plate current
reading (150 ma) is the amount of plate current that would be
expected if there was no drive to the radio frequency amplifier.
The lack of RF drive is also indicated by the amplifier-
converter-modulator meter.
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The next step in the troubleshooting procedure is (Q2)

3-45



ANSWER:

The next step in the troubleshooting procedure is symptom elaboration.
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Step 2 of Troubleshooting Problem No. 3

To further check out the transceiver you make the following checks:

1. The radio frequency amplifier tuning control is adjusted with no
effect on the meter indications.

2. The BAND switch is turned and the AFC meter is observed. It
is noticed that the meter varies slightly from band to band.

3. The XMIT lamp lights when the transceiver is keyed.

4. The transmitter is placed in the AM transmit mode. The PLATE
CURRENT meter still indicates 150 ma, and the WATTMETER
‘remains at zero. Also it is noted that the audio level (VU) meter
fluctuates normally with modulation in USB XMIT.

5. The meter on the amplifier-converter-modulator is switched
through its various positions with the following results:

Switch Position Reading
AGC-TGC zero (transceiver keyed)
-90v 40 db
130v 40 db
250v 40 db

6. In the receive function, stations are heard in all modes.

QUESTIONS:
Q1. The smo (is) (is not) working properly. (Q3)
Q2. +28 vdc (is) (is not) being supplied from the low voltage power
supply . (Q4)

Q3. The malfunction (could) (could not) be in a functional unit used
only during receive. (Q5)
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ANSWERS:

Al. The smo is working properly. First, reception is impossible if
the smo is defective; second, the AFC meter varied as the fre-

quency band was changed.

A2. +28 vdc is being supplied. The XMIT lamp lighted when the trans-
ceiver was keyed; one side of this light goes to +28 vdc, the other
side to ground via the keyline.

A3. The malfunction could not be in a functional unit used only during
receive. First, reception was normal; second, if the malfunction
affected only the receive function, you should be able to transmit
normally.
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Step 3 of Troubleshooting Problem No. 3

Step 3 is listing the probable faulty functions. Remember that the
functional units in the AN/URC-32 were defined as the individual cabinets.
Your list of probable faulty functional units includes: (Q6)
a. amplifier-control and amplifier-converter-modulator
b. amplifier-converter-modulator and converter-oscillator
c. converter-oscillator and radio frequency amplifier
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ANSWERS:

Your list of probable faulty functional units includes:

a. amplifier-control and amplifier-converter-modulator.
Incorrect. The amplifier-control was apparently working nor-
mally as indicated by the fluctuations on the audio level (VU)
meter in the converter-monitor. The USB audio output is fed
to the converter-monitor's VU meter and then to the amplifier-
converter-modulator. Therefore, the audio signal from the
amplifier-control to the amplifier-converter-modulator was
good. Since the audio input to the amplifier-converter-
modulator was good and you have not checked the output from
the amplifier-converter-modulator to determine if it is good,
this unit is a good choice as a possible faulty unit.

b. amplifier-converter-modulator and converter-oscillator .
Correct. The audio level (VU) meter fluctuations in the USB
mode of operation indicate that the amplifier control unit is
operating properly. The audio is fed from the amplifier-control
through the converter-monitor where it is monitored by the
audio level meter to the amplifier-converter-modulator.
Therefore, you know that you have a good input to the amplifier-
converter-modulator. There is no output from the converter-
oscillator as indicated by the amplifier-converter-modulator
meter which monitors the RF EXCITER output. The fault must
be in either the converter-oscillator or amplifier-converter-
modulator.

c. converter-oscillator and radio frequency amplifier. Incorrect.
The radio frequency amplifier can be eliminated, since there
was no input to this unit from the converter-oscillator (as indi-
cated by the meter in the amplifier-converter-modulator). If
there is no input to the radio frequency amplifier, you couldn't
expect any output. The fault must be located in the preceding
units. The converter-oscillator precedes the radio frequency
amplifier and is a good choice as a possible faulty unit.
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Step 4 of Troubleshooting Problem No. 3

Step 4 of the six-step troubleshooting procedure is localizing the faulty
functions. Refer to the servicing block diagrams of the converter-oscillator

Step 4 of the six-step troubleshooting procedure is localizing the faulty
functions. Refer to the overall servicing block diagram for the AN/URC-32,
Appendix D. How can you determine if the converter-oscillator or the
amplifier-converter-modulator is at fault? (QT)

amplifier-converter-modulator is at fault?
%. Check the input signal to the amplifier-converter-modulator.
b. Check the output signal from the amplifier-converter-

modulator.
c. Check the output signal from the converter-oscillator.
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ANSWERS:

To determine which functional unit is faulty, you:

a. Check the input signal to the amplifier-converter-modulator.
Incorrect. You already know that the input to the amplifier-
converter-modulator is good because of the indication on the
audio level (VU) meter. You should observe the signal between
the two units to determine if the output from the first unit is
good or bad.

b. Check the output signal from the amplifier-converter-
modulator. Good! The amplifier-converter-modulator output
is fed to the converter-oscillator. If this signal is bad, then the
fault must be in the amplifier-converter-modulator; if the sig-
nal is good, the fault is in the converter-oscillator.

c. Check the output signal from the converter-oscillator.
Incorrect. You already know that there is no output from the
converter-oscillator — the meter in the amplifier-converter-
modulator in the RF OUT EXCITER position measures this
output. It won't do much good to measure it again.
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Refer to the servicing block diagram for the amplifier-converter-
modulator, figure 4-21. Which of the test points will allow you to isolate
the faulty functional unit with a single measurement? (Q8)
J1 of the TGC module.

. J1 of the USB module.
. J2 of the USB module.
J8 (cabinet connector).
J9 (cabinet connector).

o0 TP
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ANSWERS:

You can isolate the faulty functional unit with a single measurement at:

a.

J1 of the TGC module. Incorrect. This test point will allow
you to check most of the amplifier-converter-modulator, but
not all of it. If the signal at this point is good, you still cannot
say definitely that the fault is in the converter-oscillator be-
cause it could be in the remaining tgc circuits.

. J1 of the USB module. Incorrect. This test point is near the

input of the amplifier-converter-modulator and would not be a
good point to isolate the fault to one of the functional units. If
the signal was good at this point, the fault could still be in
either unit.

. J2 of the USB module. Incorrect. Too many circuits follow

this point to definitely isolate the fault to one or the other of the
two units.

. J8 (cabinet connector). Incorrect. This is the 300 kc input

from the converter-oscillator during receive. You know this
signal will be present (during receive).

. J9 (cabinet connector). Correct. This is the 300 kc output of

the amplifier-converter-modulator during transmit. If there is
an output at J9, then the fault is in the converter-oscillator; if
there is no output, the fault is in the amplifier-converter-
modulator.
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Using an oscilloscope you observe a 300 kc signal at J9. The faulty
unit is the: (Q9)
a. amplifier-converter-modulator.
b. converter-oscillator.
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ANSWERS:

The faulty unit is the:

a. amplifier-converter-modulator. Incorrect. The output at J9
was normal. If there is a 300 kc signal being fed to the
converter-oscillator and if that unit is functioning properly,
there would be an output to the radio frequency amplifier.

b. converter-oscillator. Correct. The output at J9 was normal
for the amplifier-converter-modulator. Therefore, the fault
must be in the converter-oscillator.
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Step 5 of Troubleshooting Problem No. 3

Look at figure 4-11, pages 4-42 and 4-43 of NAVSHIPS 93285(B). During
transmit the 300 kc output from the amplifier-converter-modulator is fed
through the 0.1 kc tuning unit to the input of the RF tuner, and through the
RF tuner to the radio frequency amplifier via connector J10. With respect
to the 0.1 kc tuning unit, the transmit 300 kc signal enters through con-
nector A2 and exits via connector A4.

Initially, where should you place brackets to enclose the faulty
circuit? (Q10)
. Input connector J11 and output connector J12.

Input connector J13 and output connector J10.
Input connector J11 and output connector J10.
Input connector J13 and output connector J12.

Q.00
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ANSWERS:

You place the enclosing brackets at:

a. Input connector J11 and output connector J12. Incorrect. J11
is the receive RF input; J12 is the receive 300 k¢ signal to the
amplifier-converter-modulator.

b. Input connector J13 and output connector J10. Correct. You
know the input from the amplifier-converter-modulator is
correct; you know there is no output to the radio frequency
amplifier.

c. Input connector J11 and output connector J10. Incorrect. Input
connector J11 is the receive RF input. J10 is correct; you
know there is no output to the radio frequency amplifier.

d. Input connector J13 and output connector J12. Incorrect.
Connector J13 is correct; you just verified that the input from
the amplifier-converter-modulator was correct. Connector
J12 is the receive 300 kc output to the amplifier; this signal
is not used during transmit, and was normal during receive.
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Where would you measure the signal to move your input brackets such
that you divide the questionable circuits approximatgly in half? (Q11)
a. 0.1 ke tuning unit connector A4.
b. RF tuner test point J1.
c. RF tuner test point J6.
d. RF tuner test point J8.
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ANSWERS:

You would reduce the number of suspect circuits by approximately half
by making a measurement at:

a. 0.1 ke tuning unit connector A4. Poor. This test would isolate
the fault to either the tuning unitor the RF tuner; however, the
RF tuner is much more complex than the 0.1 kc tuning unit,
and the division is unequal.

b. RF tuner test point J1. Poor. Essentially this isolates the
fault to either the 0.1 kc tuning unit or the RF tuner. The RF
tuner is much more complex than the 0.1 ke tuning unit.

¢. RF tuner test point J6. Very good. A measurement here will
isolate the fault to the high-frequency circuits of the RF tuner
or to the preceding circuits (0.1 kc tuning unit and low-
frequency circuits of the RF tuner).

d. RF tuner test point J8. Very poor. This would only eliminate
a single stage in the RF tuner; if the signal at J8 was bad, you
would still be left with most of the RF tuner and the 0.1 ke
tuning unit.
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Refer to table 4-3, page 4-23 in NAVSHIPS 93285(B). With the
transceiver adjusted to transmit in band 1 at 1.9 mc, you measure
11.8 millivolts at J6; the frequency is 1.9 mc. Where should you make
your next test? (Q12)

a. RF tuner test point J1.
b. RF tuner test point J4.
¢. RF tuner test point J8.
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ANSWERS:

You make your next test at:
a. RF tuner test point J1. Incorrect. The measurement at J6

b.

eliminated the circuits preceding J6.
RF tuner test point J4. Incorrect. The measurement at J6
eliminated the circuits preceding J6.

. RF tuner test point J8. Good. This effectively isolates the

fault to either transmitter RF amplifier V4 or transmitter
output amplifier V6. Transmitter RF amplifier V5 could not
be defective since it is only used on band 2; the transceiver
will not transmit on any band.
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With the transceiver adjusted to transmit in band 1 at 1.9 me, you
measure 215 millivolts at J8; the frequency is 1.9 mec. You conclude that

the fault is (Q13)
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ANSWER:

On the basis of your test results you conclude that the fault is
in transmitter output amplifier V6 or its associated circuit.
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Step 6 of Troubleshooting Problem No. 3

Your next step is to find the faulty component. Refer to figure 5-103
(pages 5-92 and 5-93 of NAVSHIPS 93285(B), RF Tuner Module Schematic
Diagram, and locate the stage which contains the fault. Find test point J8,
the RF EXCITER meter output (pin 24 of P2), and pin 5 of P1, the transmit
output. You have a good signal at J8; your input bracket goes here. You
have no RF output and no RF EXCITER meter output, so your output brackets
go at P1-5 and P2-24. The faulty component must be located in the circuit
between the closing brackets.

Examine the circuit closely. The one component in the circuit that

would most likely be at fault is . (Q14)
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ANSWER:

" The one component in the circuit that would most likely be at fault is
V6. Once you isolate a vacuum tube stage, a check of the tube will often
isolate the trouble.
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When you check V6 you find it contains a screen grid to suppressor
grid short. When you replace V6 with a new tube and test the transceiver,
you find that the original symptoms still remain.

Now what should you do? (Q15)

a. Start troubleshooting again at step 1.
b. Start troubleshooting again at step 3.
c. Continue trouble analysis, step 6.
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ANSWERS:

Now what should you do ? (Q16)

a. Start troubleshooting again at step 1. Incorrect. Why start
all over again? You can be fairly certain the trouble is in
the same circuit. Did you analyze the fault you found to deter-
mine its cause or its effects? Don't start over when you are
so close to locating the trouble.

b. Start troubleshooting again at step 3. Incorrect. You could,
but you'll end up back at this same circuit. Did you analyze
the fault you found to determine its possible cause, or its
effects ?

c. Continue trouble analysis, step 6. Correct. You have only
performed half of step 6. Now complete step 6 by analyzing
the circuit and locating the other faulty component(s).
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To obtain additional intormation you measure voltages and resistances
around the socket of V6. Resistance measurements are made with the
chassis connector removed from P2. You obtain the following:

V6 Pin No. Voltage Resistance
1 0 vde 68 ohms
4 6 vac 1 ohm
5 6 vac 0 ohms
6 250 vdc infinity
7 0 vde 0 ohms
8 0 vde infinity
9 0 vde 19 ohms
From the voltage and resistance measurements; which component is
most likely at fault? (QL7)
a. R15 open.
b. L34 open.
c. L21 open.
d. R16 open.
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ANSWERS:

The component which is most likely defective is:
a. R15 open. Incorrect. R15 (cathode resistor) measured 68

b.

ohms which is normal.
L34 open. Incorrect. The resistance between pin 9 of V6 is
19 ohms through L34. The resistance of L34 is printed on the
schematic as 19 ohms.

. L21 open. Incorrect. If L21 were open there would not be any

plate voltage. Since there is plate voltage L21 is not open.

. R16 open. Correct. Since there is plate voltage and no screen

voltage R16 must be open.
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Analyzing the fault, which statement best describes the cause of the

fault? (Q18)
a. The shorted tube probably caused R16 to open.

b. R16 probably caused the tube to short.
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ANSWERS:

The statement which best describes the cause of the fault is:

a. The shorted tube probably caused R16 to open. Correct. The
short in the tube would cause excessive current to flow through
R16, developing approximately 4 watts; R16 is a two-watt
resistor.

b. R16 probably caused the tube to short. Incorrect. It is very
unlikely that an open resistor could cause a short in the tube.
If R16 opened, the loss of screen voltage would probably cut
off the tube, but would not cause any damage.

This completes chapter III. A number of review questions follow for
self-evaluation.
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QL.

Q2.

Q3.

Q4.

Q5.

CHAPTER III REVIEW QUESTIONS

Note: See appendix A for correct answers,

The indicator which indicates the performance of the converter-
oscillator and the preceding equipment in the transmit function is the

amplifier-converter-modulator meter when in the

position.

The high voltage (+2000v) is obtained by summing the

and volt supply outputs.
Voltage checks of the low voltage power supply are made with the

built-in meter on the unit.

In localizing the faulty function and circuit (steps 4 and 5 of the six-
step troubleshooting procedure), the diagram that is the easiest to
use and the most useful is the:

a. functional block diagram.

b. servicing block diagram.

c¢. schematic diagram.
In performing step 6 of the six-step troubleshooting procedure, you
would normally use the:

a. functional block diagram.

b. servicing block diagram.

¢. circuit schematic.

Q6. Normally you use test equipment for the first time during which step

of the six-step troubleshooting procedure ?
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Q7. After you have located a faulty component, you should next:

a. analyze the circuit to see if it is the only component causing

trouble.
b. replace the component.
c. see if the component can be repaired.

d. fill out a failure report.

Q8. In troubleshooting a transmitter, step 4 of the six-step troubleshooting
procedure can be skipped if:
a. the transmitter is metered thoroughly.
b. step 3 lists only one possible functional unit.
c. step 5 is going to be performed.
d. step 2 has many indications.
Q9. If a technician overlooks the fact that a 500 watt transmitter is radi-
ating only 400 watts, he is not doing step of the six-step

troubleshooting procedure.

a. step1
b. step 2
c. step 3
d. step 4

Q10. The AN/URC-32 is keyed with the CW TEST switch and the XMIT lamp
does not light. The list of probable faulty units should include:
a. converter-oscillator and low voltage power supply .
b. low voltage power supply and high voltage power supply.
c. converter-monitor and low voltage power supply.

d. converter-monitor and converter-oscillator.
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Q11. With the carrier reinserted and no modulation, the PLATE CURRENT
meter should indicate:
a. 0 ma.
b. 150 ma.
c. 300 ma.
d. 450 ma.
Q12. With no modulation and no carrier reinsertion, the PLATE CURRENT
meter should indicate:
a. 0 ma.
b. 150 ma.
c¢. 300 ma.

d. 450 ma.
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CHAPTER 1V. TROUBLESHOOTING PROBLEMS

This chapter contains three troubleshooting problems which you are to
solve using the six-step troubleshooting procedure.

In a few places you'll have to skip pages, rather than go page-by-page
as in chapter III. When answering questions, be alert for page numbers fol-
lowing the alternate answers.

TROUBLESHOOTING PROBLEM NO. 4

Problem Statement

A radioman reports he can't establish two-way contact with another sta-
tion on the AN/URC-32 in the USB mode of operation. Reception of the other
station is good.

Which of the following best describes your knowledge of the situation at
this point ? (Q1)
The other station’'s receiver is not functioning.

The local station's smo is defective.

The local receiver is not functioning.

Either the local transmitter or the other receiver is not
functioning.
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ANSWERS:

The statement you selected was:

a. The other station's receiver is not functioning. Possible. With-
out checking further, you don't really know.

b. The local station's smo is not functioning. Incorrect. The smo
is used in both transmit and receive; reception is clear, there-
fore the smo must be working.

c. The local receiver is not functioning. Incorrect. Reread the
problem statement.

d. Either the local transmitter or the other receiver is not func-
tioning. Correct. At this point, all you know for sure is that
the other station is not receiving your signal; either "end"
could be faulty.




What should you do next ? (Q2)

a. Send a message directing the other station to repair their
receiver.

b. Check the AN/URC-32 indicators to see whether it is
transmitting .
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ANSWERS:

Your next action is to:

a. Send a message directing the other station to repair their
receiver. Hardly! It would be pretty embarrassing if your
equipment was at fault. You'd better check out your own equip-
ment first.

b. Check the AN/URC-32 indicators to see whether it is trans-
mitting. Correct. The indicators built into the equipment were
put there to tell you whether or not the equipment is operating
correctly.
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Troubleshooting Procedure

After energizing the AN/URC-32 in the USB mode of operation, you ob-
tain the following indications:

Indicator Indication
WATTMETER (modulation) zero watts
WATTMETER (no modulation) zero watts
PLATE CURRENT (modulation) 150 ma
PLATE CURRENT (no modulation) 150 ma
PILLATE ON lamp on
Amplifier-converter-modulator fluctuates
meter in RF OUT EXCITER with
position modulation
OSC ON lamp off
XMIT lamp on

Are you transmitting RF power ? Obviously not; the wattmeter reads
Zero.

Which of the following statements best describes your next action: (Q3)
a. You are ready to list the possible faulty functions.
b. You want to look at indications in other modes of operation to
see if you can learn more about the problem.
¢. You know which function is defective and are ready to begin
making circuit checks.
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ANSWERS:

Your next action is:

a. You are ready to list the possible faulty functions. You could,
but your list will probably be pretty long, and you may spend a
lot more time isolating the faulty function than is really neces-~
sary. At this point it would be wise to see if more can be
learned about the fault.

b. You want to look at indications in other modes of operation to
see if you can learn more about the problem. Correct. At this
point you know quite a bit about the fault, but it is probable you
will learn more by trying operation in other modes.

¢. You know which function is defective and are ready to begin
making circuit checks. Very doubtful. At this point you do not
have enough information to specify, with certainty, which func-
tional unit is defective (although a lucky guess is always
possible).




You place the TUNE-LOCAL-EXTERNAL switch on the amplifier-

converter-modulator to TUNE. This disconnects the
and reinserts the . (Q4)

(Refer to figure 5-112, page 5-114 of NAVSHIPS 93285(B).)




ANSWER:

Placing the TUNE-LOCAL-EXTERNAL switch on the amplifier-
converter-modulator to TUNE disconnects the audio input and reinserts
the 300 ke carrier.
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You then obtain the following:

Indicator Indication
WATTMETER zero watts
PLATE CURRENT 150 ma
PLATE ON lamp on

Amplifier-converter-modulator
meter in RF OUT EXCITER

position 15 db
OSC ON lamp off
XMIT lamp on

Adjusting the DRIVER TUNE and PA TUNE has no effect on the WATT-
METER or PLATE CURRENT meter. You switch the amplifier-converter-
modulator meter through its switch positions and observe the following:

Switch Position Meter Indication

-90 40 db (midscale)

+130 40 db (midscale)

+250 40 db (midscale)
AGC-TGC (transmit) Zero

Pressing the PL NO. 1 and PL NO. 2 switches on the radio frequency
amplifier to the TEST positions you read 75 ma and 80 ma, respectively

Now what should you do ? (Q5)
a. List the possible faulty functions.
b. Begin making circuit checks.
c. Look at operation in other modes.
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ANSWERS:

You decide to:

a. List the possible faulty functions. In most cases this would be
the correct answer. However, if you look at the data very
closely, you should be able to determine exactly which func-
tional unit is at fault. Review the preceding pages, then try
again.

b. Begin making circuit checks. Very good. You correctly noted
that in this case, only one functional unit could be at fault, and
you can skip step 3 of the troubleshooting procedure.

c. Look at operation in other modes. Incorrect. You have looked
at everything pertinent during transmit, and you know the re-
ceive section works normally.
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What is the faulty functional unit? (Q6)
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ANSWER:

The radio frequency amplifier is the faulty functional unit.
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The RF output from the converter-oscillator is present, but the plate
current is very low (150 ma vs the normal level of about 300 ma) and there
is no output from the radio frequency amplifier (as indicated by the zero
level on the WATTMETER). Presence of both 2000 volts and 400 volts is
indicated. The meter readings for the -90v, +130v, and +250v low voltage
power supply outputs are normal. The XMIT lamp is on, indicating pres-
ence of +28 volts. The output from the converter-oscillator is normal, in-
dicating that it and all the preceding units are functioning normally. The
fault must be in the radio frequency amplifier.

You are ready to isolate the faulty circuit. Where would you place your
brackets (representing points of known good signal, and verified absence of
signal) on figure 5-98 of NAVSHIPS 93285(B) (page 5-81)? (QM)

a. RF input to driver stage (J1) and output of power amplifier
stage (J2).

b. RF input to driver stage (J1) and output of driver stage (junction
of C9 and 1L4).

c. Input to power amplifier stage (junction of C9 and L4) and output
of the power amplifier stage (J2).
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ANSWERS:

You would place the brackets at the:

a.

RF input to driver stage (J1) and output of power amplifier

stage (J2). Not bad, but you know more about the fault than
this. L.ook at the PLATE CURRENT meter indication, then
try again.

. RF input to driver stage (J1) and output of driver stage (junction

of C9 and L4). Very good! The indications are that proper
drive is being applied to the input; the PLATE CURRENT meter
indicates there is no RF drive to the power amplifier. The fault
must lie in the driver stage. You should, of course, verify
these conclusions by checking the input and output waveforms
for the driver stage.

. Input to power amplifier stage (junction of C9 and L.4) and output

of the power amplifier stage (J2). Incorrect. Plate current is
present, and is in fact, normal for the condition where no RF
drive exists. Think about this fact, and the fact that proper
drive signal input to the radio frequency amplifier is indicated,
then try again.

NOTE:

Follow page directions carefully during the remainder of this
problem.

What do you want to do next? (Q8)

a
b.
c

. Check voltages around Vland V2 . .. .. ... turn to page 4-17

Check Viand V2 .. ................. turn to page 4-21

. Check resistances at V1 and

V2sockets .. ........... ... . ....... turn to page 4-19
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The following resistance measurements were obtained with the trans-
ceiver power off and V1 and V2 removed from their sockets (resistance

measured to ground):

Socket-
Pin

NeRo N - -

You examine these values and replace:

Z1.
L1.
Z2.
. R3.
. R4.
. C6.

O 0T ®

Go to the next page

Resistance
V1 V2
40 40
47K 47K
infinity infinity
2630 2630
0 0
infinity infinity
47K 47K

(QL0)



ANSWERS:

You replaced:

a.

Z1. Incorrect. You measured 2630 ohms at pin 6; this is the
total dc resistance of Z1, L3, R25, and R5 to ground through
contacts of relay K2, which is deenergized.

. L1. Incorrect. You measured 40 ohms at pin 1; this is the

total resistance of L1 and R3 in series.

. Z2. Incorrect. You measured 2630 ohms at pin 6; this is the

total dc resistance of Z1, L3, R25, and R5 to ground through
contacts of relay K2, which is deenergized.

. R3. Incorrect. You measured 40 ohms at pin 1; this is the

total resistance of L1 and R3 in series.

. R4. Correct. If everything is normal you s‘hould see approxi-

mately 10.8K ohms from V1 pin 3 or 8 (R24 + R4 + R5) and
10.7K from V2 pin 3 or 8. You measured infinity. R4 must be
open.

C6. Incorrect. If C6 were shorted, pin 6 of V1 and V6 would
indicate approximately 130 ohms to ground (Z1 or Z2 + L3 +
R25).

Go to page 4-23
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You decided to check voltages around the sockets of V1 and V2. In this
instance, this would represent poor practice. First, you would have to by-
pass the cabinet interlocks to maintain the 400 volt and 2000 volt inputs and
the 115 vac input to the bias supply. Second, gaining access to the V1 and V2
tube sockets places your hands in close proximity to exposed 400 volt po-
tentials. Finally, no reference values are given for the radio frequency am-
plifier stages. Voltage readings within the radio frequency amplifier are
difficult and dangerous to obtain, and are also difficult to evaluate. They
should be used in fault isolation of this particular cabinet only as a last
resort.

Return to page 4-14and select another answer.

4-17



You replaced V2 with a new tube. When you checked operation, the
symptoms evident at the start of this problem still existed — the fault was

not repaired.

You had better turn to page 4-15 and do some more checking.



You decided to measure resistances at the sockets of V1 and V2. You
remove power from the set, take V1 and V2 from their sockets, and meas-
ure the following resistances to ground:

Socket-
Pin

© 00 ~1 O W DN

You examine these values and decide to replace:

Z1.
L1.
Z2,
R3.
R4.
C6.

O L0 O

Resistance
Vi V2
40 40
47K 47K
infinity infinity
2630 2630
0 0
infinity infinity
47K 47K

Go to the next page
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ANSWERS:
You replaced:

a. Z1. Incorrect. You measured 2630 ohms at pin 6; this is the
total dc resistance of Z1, L3, R25, and R5 to ground through
contacts of relay K2, which is deenergized.

b. L1. Incorrect. You measured 40 ohms at pin 1; this is the
total resistance of L1 and R3 in series.

c. Z2. Incorrect. You measured 2630 ohms at pin 6; this is the
total dc resistance of Z1, L3, R25, and R5 to ground through
contacts of relay K2, which is deenergized.

d. R3. Incorrect. You measured 40 ohms at pin 1; this is the
total resistance of L1 and R3 in series.

e. R4. Correct. You should see approximately 10.8K ohms from
V1 pin 3 or 8 (R24 + R4 + R5) and 10.7K from V2 pin 3 or 8.
You measured infinity. R4 must be open.

f. C6. Incorrect. If C6 were shorted, pin 6 of V1 and V6 would
indicate approximately 130 ohms to ground.

When you look at resistor R4 from the other side of the chassis,

you note it is very burnt looking. You replace R4. What do you do
next?

(Q12)

a. Turn on the equipment and check out operation.
b. Check V1 and V2.

Go to page 4-22
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You want to check V1 and V2. Good — this is a relatively easy check,
and good practice at this point in your procedure.
Using a tube tester, you check V1 and V2. V1 checks good; V2 has a
short between the suppressor and screen grids (pins 7 and 8)
Now what do you want to do? (Q9)
a. Replace V2; the fault is repaired . ... ... .. turn to page 4-18
b. Do some more checking before :
replacing V2 and turning on the
equipment . ... ... . Lo oL turn to page 4-15



ANSWERS:

After replacing R4 you decide to:

a. Turn on the equipment and check out operation. Well, maybe -
but what caused R4 to open? It must have received more current
than it would take. Evidently something is shorting out; if you
replace R4 without eliminating the short you may have to re-
place R4 twice!

b. Check V1 and V2. Very Good. You find a screen-to-suppressor

short (pin 7 to 8) in V2. You knew that something was shorted;
the tubes are all that are left:

Go to the next page
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Which statement best describes how the two faults (R4 and V2)  (Q13)
occurred?
a. The shorted tube probably caused R4 to open.
b. The open resistor (R4) probably caused the tube to short.

Go to the next page



ANSWERS:

Your answer is:

a. The shorted tube probably caused R4 to open. Correct. With
pins 7 and 8 shorted, the entire 400 volt screen supply is im-
pressed across R5, R25, and R4; a current of approximately
37 ma (400v/(100 ohms + 2500 ohms + 8200 ohms)) flowed
through R4, developing about 11 watts ((37 ma)2 8.2K). R4 is a
2 watt resistor; it opened!

b. The open resistor (R4) probably caused the tube to short. In-
correct. If R4 had opened before the tube shorted, the plate
currents of V1 and V2 would have been greatly reduced, but no
other effect would have been noted. Reduced plate current will
not cause a tube to short.

Go have a coke or a coffee, then try Troubleshooting Problem 5,
on page 4-25.
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TROUBLESHOOTING PROBLEM NO. 5

Prc;blem Statement

While in communication with another station using USB as the mode of
operation, the operator completes a transmission and listens. The station
he has been talking to does not reply.

Which statement best describes this situation? (QL)

a. The other station is having transmitter trouble.

b. You are having receiver trouble.

c. You are having transmitter trouble and the other station did not
reply because the operator couldn't tell when you signed over.

d. The trouble may be either your own receiver or the other sta-
tion's transmitter.
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ANSWERS:

Your description of the situation is:

a. The other station is having transmitter trouble. Possible.
However, if you assume the other fellow is having trouble,
you may get yourself into trouble — of a different kind! The
best bet is to check out your equipment.

b. You are having receiver trouble. Possible, but it could be
the other station's transmitter. You won't know 'till you check.

c. You are having transmitter trouble and the other station did
not reply because it couldn't tell when you signed over. Not
very likely. A very slim possibility exists that you are having
transmitter trouble; however, if your signal ceased unexpect-
edly the other station would very likely inform you your signal
had been lost.

d. The trouble may be either your own receiver or the other sta-
tion's transmitter. Correct. A fault in either one of these units
would disrupt communications as described. To be on the safe
side, your best bet would be to check out your own equipment
immediately.
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In the USB receive mode of operation, no signals are heard as the unit
is tuned. The amplifier-converter-modulator meter in the AGC-TGC posi-
tion fluctuates as the transceiver is tuned across the band.

Choose the most accurate statement: (Q2)

a. The other station was having trouble.
b. You have receiver trouble.
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ANSWERS:

The most accurate statement is:

a. The other station was having trouble. Incorrect. You have
missed a very important point: when you tuned the receiver,
no signals were heard. Normally you would expect to hear
some signal.

b. You have receiver trouble. Correct. As you tune across the
band you would expect to hear some kind of signal. The lack of
any signal indicates something is wrong in the receive mode of
operation,




If you think that you have enough information to list the probable faulty
functions, select the list that you think is correct. On the other hand, if
you feel more information is needed, turn to page 4-31 and continue reading.
Your list of faulty functions should include: (Q3)
a. converter-oscillator, amplifier-converter-modulator,
amplifier-control, control-power supply.
b. converter-oscillator, amplifier-converter-modulator,
amplifier-control.
c. converter-oscillator, amplifier-converter-modulator.

Turn to the next page or turn to page 4-31
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ANSWERS:

Your list of faulty functions includes:

a. converter-oscillator, amplifier-converter-modulator,
amplifier-control, control-power supply. Correct. If you
are going to list the faulty functions at this time, then your
list should include all of these units. No doubt you will even-
tually find the fault, but you could do it much faster if you
manipulate some of the other controls first and examine the
resulting indications. You may be able to reduce your list
considerably .

b. converter-oscillator, amplifier-converter-modulator,
amplifier-control. Incorrect. All the units which are used
in the receive mode should be included in your list. You should
find out more about the fault before listing the probable faulty
functions; if you list them now, but not completely, you're
really wasting your time!

c. converter-oscillator, amplifier-converter-modulator. Incor-
rect. All the units which are used in the receive mode should
be included in your list. You should find out more about the
fault before listing the probable faulty functions; if you list
them now, but not completely, you're really wasting your time!
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Let's go back and see how symptom elaboration can make your job easier.

To gain more information about the fault, you perform the following
steps.
1. You change the receive mode from USB to AM and tune the
‘receiver; this time you hear stations coming in.
2. Signals are again heard when the SIDEBAND SELECTOR is
placed in the LSB position.
3. You check the amplifier-converter-modulator meter indications:

Switch Position Meter Indication
-90 40 db
+130 40 db
+250 40 db
AGC-TGC varies as receiver is tuned
Your list of probable f: ity functions can now be limited to: (Q4)

a. converter-oscillator unit.
b. amplifier-control unit.
c. amplifier-converter-modulator unit.
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ANSWERS:

You limited your list of possible faulty functions to:

a. converter-oscillator unit. Incorrect. The 300 kc output from
this unit is fed to the three IF/AF amplifiers in the amplifier-
converter-modulator unit. Since AM and LSB signals were re-
ceived properly, the converter-oscillator must be working
properly.

b. amplifier-control unit. Incorrect. Proper reception of AM and
LSB signals checks out both audio channels of this unit.

c. amplifier-converter-modulator. Correct. The amplifier-
control unit is checked out completely during AM and LSB re-
ception. The converter-oscillator and part of the amplifier-
converter-modulator also checked out OK. The transceiver
failed only in USB reception, so the fault is limited to the
amplifier-converter-modulator since this is the only unit which
uses separate amplifiers for each mode of operation.
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Examine the amplifier-converter-modulator servicing block diagram,
figure 4-21. Where would you place the input and output brackets to enclose
all the possible faulty circuits ? (Q5)

a. Input connector J8 and cabinet jack J11 (pins 3 and 4).
b. Input connector J8 and cabinet jack J11 (pins 5 and 6).
c. Input connector J10 and cabinet jack J11 (pins 3 and 4).
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ANSWERS:

You would place the enclosing brackets at:

a. Input connector J8 and cabinet jack J11 (pins 3 and 4). Partially
right. J8 is the 300 kc input from the converter-oscillator; you
know this signal is good. J11 (pins 3 and 4) is the LSB audio
output which is also good. You won't isolate a faulty circuit by
placing brackets around a good circuit.

b. Input connector J8 and cabinet jack J11 (pins 5 and 6). Correct.
The 300 ke signal at J8 is good and the output J11 (pins 5 and 6)
is bad in the USB mode of operation. Therefore, the fault is
between these two terminals.

c. Input connector J10 and cabinet jack J11 (pins 3 and 4). Incor-
rect. J10 is the 100 ke input for the carrier oscillator which
supplies the injection signal in the USB and LSB IF/AF ampli-
fiers. You know the injection signal is good because it is used
in the transmit mode and in the LSB IF/AF amplifiers. If the
injections were not present there would be no output in the USB
transmit mode. J11 (pins 3 and 4) is the LSB audio output; this
signal is also good.
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NOTE: Follow page directions carefully during the remainder of this
problem.

The next step you would perform is: (Q6)

a. Exchange the USB and 1.SB

IF/AF amplifiers to see if

the USB IF/AF amplifier will

work in the LSB socket . . ... ..... ... turn to page 4-36
b. Move the brackets by using the

SIDETONE switch to inject an

audio signal at test point J1 of

the USB IF/AF amplifier to

‘heck the audio amplifiers in the

USB IF/AF amplifier (figure 5-112,

page 5-114) ., .. .. e turn to page 4-39
c. Move the brackets by injecting a

100 microvolt 300 kc signal at J8

and measuring the output voltage

atdJl ... turn to page 4-41
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The next step you would perform is:
a. Exchange the USB and LSB IF/AF amplifiers to see if the USB
IF/AF amplifier will work in the LSB socket.

When you change the USB and LSB IF/AF amplifiers, you
find the USB IF/AF amplifier still doesn't work. This extra
effort did not help you isolate the faulty circuit; you already
knew the USB IF/AT amplifier was faulty.

Return to page 4-35 and select another step.

4-36



You want to make resistance checks next.
The following resistance measurements are made at Q1 with the IF/AF
amplifier removed from the transceiver (see note 5 on figure 5-116)
Q1-E = 6K ohms
Q1-C = 6K ohms
Q1-B = 120 K ohms

If you feel you can isolate the faulty

COMPONENL. + v v v et e e et e et et e et e ee e e e e turn to page 4-47
If you would like to take voltage
measurements. . ......... e e e e e e e e e e e e turn to page 4-38
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You want to make voltage checks.
The following dc voltages were obtained with the IF/AF amplifier in
the circuit and with no signal applied, (see note 5 on figure 5-116):
Q1-E = 0 volts
Q1-C = +28 volts
Q1-B = +12.5 volts

If you feel that you have enough

information to isolate the fault . . ... .. .. ......... turn to page 4-47
If you want to make resistance
measurements . . . . . . . . h e e e e e turn to page 4-37
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The next step you would perform is:

b. Move the brackets by using the SIDETONE 'switch to inject an
dudio signal at test point J1 of the USB IF/AF amplifier to
check the audio amplifier in the USB IF/AF amplifier. Very
good. By using the SIDETONE switch (which takes a portion of
the transmitted audio and injects it at test point J1) the audio
amplifier in the USB IF/AF amplifier can be checked. You can
use a signal generator for this check; however, using the
SIDETONE switch allows you to check the audio amplifier
without bothering to get out a signal generator.

You place the SIDETONE switch in the ON position with the transceiver
in the USB transmit mode. No audio is heard from the USB output.
The fault is in the: (Q7)
a. IF section of the USB IF/AF amplifier.
b. AF section of the USB IF/AF amplifier.

Go to the next page
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ANSWERS:

The fault is in the:

a. IF section of the IF/AF amplifier. Incorrect. You tested the
audio amplifier and found it to be faulty. There is no reason to
suspect the IF amplifier.

b. AF section of the IF/AF amplifier. Correct. You checked the
AF section and found no audio output. The fault must be in this
section.

Go to page 4-43
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The next step you perform is:
c. Move the brackets by injecting a 100 microvolt 300 kc signal
at J8 and measuring the output voltage at test point J1 of the
USB IF/AF amplifier. Good. By checking the output at J1
with a 300 kc input, you can determine if the IF section of the
USB IF/AF amplifier is working properly.

You inject a 300kc signal at J8 and measure the voltage level at J1.
You find the voltage level is satisfactory.
The fault is in the: (Q8)
a. IF section of the IF/AF amplifier.
b. AF section of the IF/AF amplitier.

Go to the next page
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ANSWERS:

The fault is in the:
a. IF section of the IF/AF amplifier. Incorrect. You checked the
IF amplifier section and found it to be working satisfactorily.
Therefore, the fault could not be in the IF section.
b. AF section of the IF/AF amplifier. Correct. You checked the
IF section and found it working. The fault must be in the audio
amplifier.

Go to the next page
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You have isolated the fault to the AF section of the USB IF/AF ampli-
fier. Refer to figure 5-116, the schematic diagram for the USB IF/AF
amplifier (page 5-119) in NAVSHIPS 93285(B).

To further isolate the fault, what should you do? (Q9)

a. Place an audio signal at the collector of Q1.
b. Place an audio signal at the base of Q1.
c. Place an audio signal at the collectors of Q2 and Q3.

Go to the next page
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ANSWERS:

To further isolate the fault you:

a. Place an audio signal at the collector of Q1. Correct. This
procedure divides the audio amplifier in half and will allow you
to determine if the fault is in the Q1 stage or the power output
stage Q2-Q3.

b. Place an audio signal at the base of Q1. Incorrect. You already
know that there is no output when a signal is applied at the input
to the audio amplifier.

c. Place an audio signal at the collectors of Q2 and Q3. Incorrect.
You may be lucky and find the fault in the output of the audio
power amplifier. But to use the bracketing technique efficiently,
each test should divide suspect circuits in half until the faulty
circuit is isolated. In this case you have brackets initially at
the input of Q1 and the output of Q2-Q3. The next check would
logically be between Q1 and the power amplifier Q2 and Q3.

Go to the next page
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You place an audio signal at the collector of Q1 and hear an audio signal
in the loudspeaker.
The fault is between and (Q10)

Go to the next page
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ANSWER:

The fault is between J1 and the collector of Q1. You have eliminated
audio power amplifier Q2-Q3.

Do you want to make voltage checks or resistance checks of the Q1

circuit? (Q11)
a. Resistancechecks ... ............... turn to page 4-37
b. Voltagechecks .. .................. turn to page 4-38
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The fault is:
Q1.
R15.
R17.
. T2.

joMe] C"Dﬂ

Go to the next page
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ANSWERS:

You identified the faulty part as:

a. Ql. Correct. The checks that indicate Q1 is bad are the high
collector and base voltages and no emitter voltage which indi-
cates that Q1 is not conducting. The resistance obtained for the
Q1 collector is approximately correct even though it does not
agree with the voltage-resistance table in NAVSHIPS 93285(B).
If you trace out the collector circuit to ground you will see that
it goes through T2 (3900 ohms), R19 (2K ohms), and R21 (100
ohms), which add up to 6K ohms. If Q1 is not conducting and
there is no base current, the voltage at the base connection will
be developed across R16 and will be considerably higher than
normal.

b. R17. Incorrect. The resistance measurement for R17 (emitter
to ground) is correct, approximately 6.8K ohms. If you look
only at the voltage measurements, you could be led to believe
that R17 is faulty — the voltage measurements are about what
you'd get if R17 were open.

c¢. T2. Incorrect. There is no reason to suspect T2. If T2 were
open you would see 0 vdc at the collector of Q1. If T2 were
shorted, you would see the full +28 vdc at Q1-C; current would
flow through Q1 to develop a voltage across R17. Neither of
these conditions are indicated by the measurements.

d. R15. Incorrect. If R15 were open, there would be no voltage
at the base of Q1. If by some chance R15 were shorted, then
+28 vdc would be present at the base.

Go to the next page
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Which statement describes your next action ? (Q13)
a. Replate the transistor and tell the radio watch the transceiver
is OK.
b. Replace the transistor and repeat the voltage and resistance
readings to see if any other parts are defective.
c. Analyze the circuit and determine if Q1 is the cause of the
problem or the result of another failure.

Go to the next page
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ANSWERS:

Your next action is:

a. Replace the transistor and tell the radio watch the transceiver
is OK. Incorrect. You may be pretty embarrassed if the
radio watch turns the set on and it still doesn’t work. You have
not completed step 6 of the troubleshooting procedure until you
know for sure that the transceiver will work when you turn it on.

b. Replace the transistor and repeat the voltage and resistance
readings to see if any other parts are defective. Incorrect. If
you are going to make additional measurements, do it before
you replace Q1. If the failure of Q1 is the result of another
failure, the new Q1 will likely be damaged when you apply
voltage to take readings.

c. Analyze the circuit and determine if Q1 is the cause of the
problem or the result of another failure. Correct. Before you
apply power to the set you should be as certain as possible that
Q1 is the only failed part in the set. To do this, you can re-
examine the voltage and readings you have already taken, make
additional voltage and resistance readings in associated cir-
cuits with Q1 out of the circuit, and/or analyze the fault itself
to see if it could have occurred 'naturally' or had to be dam-
aged by another failure.

In this failure, Q1 must have been the original failure. The voltage and
resistance readings accurately reflect the circuit condition which exists if
Q1 is open or removed from the circuit. A series of failures (C17 and C18
shorted) could cause the fault; however, this would have affected the resist-
ance reading at Q1-B and operation of detector V3. It is safe to replace Q1,
energize the set, and verify that normal operation has been restored.

This completes troubleshooting problem no. 5. Take a break, then
try your luck on the last problem, on page 4-51.
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TROUBLESHOOTING PROBLEM NO. 6

Problem Statement

The radio watch reports it is unable to use the AN/URC-32A. The radio
operator said the radio set doesn't work.

Which of the following actions should you take ? (Q1)
a. Assume the radio operator is mistaken and don't worry about it.
b. Ask the operator to describe the trouble symptoms, then verify
the symptoms by checking out the radio set.
c. Locate your test equipment and begin troubleshooting.
d. Check out the radio set to identify the trouble symptoms.
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ANSWERS:

You decided to:

a. Assume the radio operator is mistaken and don't worry about it.
‘Incorrect. The operator may have made a mistake, but you
can't affort to take the chance. You must always consider a
report of equipment failure as true until you can prove otherwise.

b. Ask the operator to describe the trouble symptoms, then verify
the symptoms by checking out the radio set. Excellent. If the
operator is available, you mayobtain valuable information to
help you repair the equipment. While you still should verify the
symptoms, at least you have an idea of where to start looking.

c. Locate your test equipment and begin troubleshooting. Incorrect.
You wouldn't even know where to start. Is it power supply trou-
ble ? One of the bands not operating ? Failure to receive? Failure
to transmit? You may spend all week working this way, and still
not get the fault repaired.

d. Check out the radio set to identify the trouble symptoms. Good,
but you can do better. The operator may be able to give you in~
formation which will greatly speed up troubleshooting. For
example, the operator may be able to tell you that failure was
only in one mode of operation, or that he could receive satis-
factorily but couldn't transmit.
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The radio operator tells you he was using the CW 1 mode, and that he
could hear other stations but could not make two-way contact.

You energize the radio set, transfer the RF output to the dummy load,
turn the OSC CONTROL switch to CW 1, the MONITOR switch to USB XMIT,
and place the AM-SSB switch in the SSB position. When you depress the
XMIT-CW TEST switch to CW TEST you observe the following:

Indicator Indication
WATTMETER 0 watts
PLATE ON lamp on
PLATE CURRENT meter 150 ma
AFC meter slight deflection -

Amplifier-converter-modulator
meter in RF OUT EXCITER N
position 0 db

Audio level meter (vu) -15 vu

OSC ON lamp on

XMIT lamp on

What do you think? (Q2)

a. The operator is mistaken — the set is working properly.
b. There's something wrong, all right, and you should do some
more checking.
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ANSWERS:

You think:

a. The operator is mistaken ~ the set is working properly. You've
worked five problems and still can't spot abnormal readings?
Four of the eight indications are incorrect!

b. There's something wrong, all right, and you should do some
more checking. Absolutely right. In fact, with some careful
thought you can identify the one faulty functional unit. To be
safe, though, you should do some more symptom elaboration.

You obtain the following indications by placing the OSC-CONTROL
switch to OFF, the TUNE-LOCAL-EXTERNAL switch to TUNE, the AM-
SSB switch to SSB, and set the XMIT-CW TEST switch to the XMIT position:

Indicator Indication
WATTMETER 125 watts
PLATE CURRENT meter 300 ma
PLATE ON lamp on

Amplifier-converter-modulator
meter in RF OUT EXCITER

position 10 db
Audio level meter (vu) -15 vu
OSC ON lamp off
XMIT lamp on

As a final check of USB operation you place the TUNE~LOCAL-
REMOTE switch to LOCAL and set the XMIT-CW TEST switch to the XMIT
position. You observe the following:

Indication
Indicator No Modulation Modulation
WATTMETER 0 400 watts
PLATE CURRENT meter 150 ma 400 ma
PLATE ON lamp on on
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, Indication
Indicator No Modulation Modulation

Amplifier-converter-modulator
meter in RF OUT EXCITER

position 10 db 20 db
Audio level meter (vu) -15 vu varies
OSC ON lamp off off
XMIT lamp on on
Amplifier-converter-oscillator
meter: -90 position 40 db

+130 position 40 db

+250 position 40 db

A check of the FSK operation is made by placing the OSC CONTROL
switch in the FSK position and keying the transceiver. You observe the
following:

Indicator Indications
WATTMETER 0 watts
PLATE ON lamp on
PLATE CURRENT meter 150 ma

Amplifier-converter-modulator
meter in the RF OUT EXCITER

position 0 db
Audio level meter (vu) -15 vu
OSC ON lamp on
XMIT lamp on

You should now be able to say with certainty that the faulty functional
unit is the: (Q3)
converter-oscillator.
amplifier-converter-modulator.
converter-monitor.

. radio frequency amplifier.

00T
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ANSWERS:

You selected:
~ a. converter-oscillator. Incorrect. This unit functioned normally
in the TUNE and USB modes of operation.

b. amplifier-converter-modulator. Incorrect. There was no input
to this unit in CW 1; the unit worked normally during TUNE and
USB operation .,

c¢. converter-monitor. Correct. In CW 1 the vu meter indicates
this unit did not produce an audio output. This unit is not used
in the TUNE and USB modes of operation, and the transceiver
worked normally.

d. radio frequency amplifier. Incorrect. The transmitter output
appears normal in TUNE and USB; in CW 1, the indications are
the ones you get when there is no audio applied to the unit.
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OK, the converter-monitor is defective. Refer to figure 4-22,
Converter-Monitor Servicing Block Diagram, and decide where you should
place the brackets: (Q4)

a. Input tuning circuit and J1 pins 5 and 6.
b. Buffer amplifier V1B input and J1 pins 5 and 6.
c. Input tuning circuit and buffer amplifier V1B output.

4-57



ANSWERS:

You placed the brackets at:

a. Input tuning circuit and J1 pins 5 and 6. Very good. The input
tuning circuit determines the oscillator frequency; there is no
input signal to this unit in CW. There is no output signal from
the unit in CW, so the output brackets properly go at J1 pins
5 and 6.

b. Buffer amplifier V1B input and J1 pins 5 and 6. No, although
you may be lucky and find the fault within this area. However,
you have no way of knowing whether the input to V1B is good.

c¢. Input tuning circuit and buffer amplifier V1B output. No, al-
though you may be lucky and find the fault inside your brackets.
However, you do not know whether the buffer amplifier output
is bad. You must select a point where you know for sure that
the output is bad.
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What should you do next? (Q5)

a. Isolate the faulty circuit by making tests and moving the
brackets.

b. Check V1 and V2 in a tube tester.

c. Make voltage and resistance readings around V1 and V2 to find
the bad part.
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ANSWERS:

Next you will:

a. Isolate the faulty circuit by making tests and moving the
brackets. Right. There are three stages which could be faulty;
the most efficient method is to find the faulty stage before look-
ing for the bad part(s).

b. Check V1 and V2 in a tube tester. Not bad, since there are only
two tubes. If the tubes aren't defective, you're back at the above
question. What do you do then?

c. Make voltage and resistance readings around V1 and V2 to find
the bad part. Pretty inefficient. In the first place, there are
three stages, any one of which could be bad. In addition, if
you'll check the converter-monitor schematic (figure 5-119)
you'll find the manual doesn't include normal voltage and resist-
ance information — you'll have to figure each reading out to see
if it is normal.
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Look at figure 4-22 again. What 'type'" of circuit is enclosed in your
brackets ? (Q6)
. Linear
. Switgching
. Convergent-divergent
. Feedback

20T P
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ANSWERS:

The circuit is:

a. Linear. Excellent. You weren't thrown by the switches and
extraneous circuits. When S1 is in CW 1 the circuit is strictly
linear, from the oscillator (V1A) through the buffer (V1B) and
output amplifier (V2A) to J1 pins 5 and 6.

b. Switching. No. Although this circuit includes switches, it is
not a switching-type circuit. In every position of S1 the signal
goes through the same stages (with the exception of limiter
resistor R6 which is shorted out in FSK). Try again.

c. Convergent-divergent. No, although this is a good second
choice. However, the bfo signal does not converge with the CW
signal, and the relay circuit is operating satisfactorily (as
indicated by the XMIT lamp).

d. Feedback. Incorrect. Only the first stage (the oscillator)
utilizes feedback. There is no feedback from the output to the
input.
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What test equipment should you use in testing to move the brackets ?(Q7)
Oscilloscope

Dc voltmeter

Distortion analyzer

Ohmmeter

po o
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ANSWERS:

You chose to use: ,
a. Oscilloscope. Very good. The oscilloscope display will tell you

b.

C.

signal amplitude, approximate frequency, and let you make an
estimate as to distortion content. If there is no signal, this will
also be apparent.

Note that a signal generator could also be used for signal
injection. This would be an equally effective item of test equip-
ment for use at this point. The VU meter would be used to
monitor signal status using the signal injection technique.

Dc voltmeter. Incorrect. You are interested in a 1.0 kc audio
signal. A dc voltmeter is worthless for ac measurement.
Distortion analyzer. Incorrect. Perhaps after you find the
faulty stage, the distortion analyzer might be useful for further
troubleshooting, but not at this point.

. Ohmmeter. Incorrect. You are interested in a 1 ke audio signal.

An ohmmeter will not tell you if you have a good or bad signal.
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Where

Q.0 p“m

should you make your first check with the oscilloscope ?
. Pin 1 (plate) of V1A

Pin 6 (plate) of V1B
Pin 1 (plate) of V2A

. Pin 6 (plate) of V2B

4-65

(Q8)



ANSWERS:

You will make your first waveform check at:

a. Pin 1 (plate) of V1IA. Poor. You will find the fault eventually
by tracing from stage to stage. There's a better starting point,
though.

b. Pin 6 (plate) of VIB. Good. A test here will effectively split
the linear circuit in two parts.

c. Pin 1 (plate) of V2A. Poor. You will find the fault eventually
by tracing from stage to stage. There's a better starting point,
though.

d. Pin 6 (plate) of V2B. Absolutely wrong. V2B is the relay am-
plifier; it is working normally.
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A waveform check at pin 6 of V1 yields no signal. Where should you
make your next test? (Q9)
a. Pin 1 (plate) of V1A
b. Pin 1 (plate) of V2A
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ANSWERS:

You make your next check at:

a. Pin 1 (plate) of V1A. Correct. The signal is not getting through
the buffer amplifier, therefore either the oscillator or the buffer
is not operating.

b. Pin 1 (plate) of V2A. Incorrect. There is no signal out of V1B;
how could there be a signal out of V2A?
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NOTE:

Follow page directions carefully during the remainder of this
problem,

The oscilloscope displays a sine wave of approximately 60 volts peak-

to-peak agmplitude at pin 1 of V1A. What would you do next ? (Q10)
a. Replace limiter R6 . . . .............. turn to page 4-70
b. Check V1 with a tube tester . . ......... turn to page 4-72
c. Measure voltages and resistances
at pins 6,7, and 8of V1. ........... .. turn to page 4-76
d. Measure voltages and resistances
at pins 1,2, and3of V1.............. turn to page 4-75
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You decided to replace R6. Why ? What evidence do you have that R6 is
defective ? You may be right, but you might as easily be wrong — and you'll
spend a lot of effort finding out.

Return to page 4-69 and try again.
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You decided to check V1 with a tube tester. V1 checks good.

This is a good check to make, even though it should be clear by now
that the primary fault is elsewhere. V1 could have caused the fault.

Turn the page and repair the, fault.

Turn to page 4-73 and repair the fault.
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You decided to check V1 with a tube tester. V1 checks good. Now what

do you want to do? (Q11)
a. Measure voltages and resistances

at pins 6,7, and 8of V1. ... .......... turn to page 4-76
b. Measure voltages and resistances

atpins 1,2, and3of V1.............. turn to page 4-75
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You are ready to replace the defective component. Which of the follow-
ing is defective ? (Q13)
. R6
. R8
. R14
. R15

Q.0 T e

Go to the next page
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ANSWERS:

You replaced:

a. R6. No! You have no evidence that R6 is either bad or good.
Go back to page 4-53 and look again.

b. R8. Incorrect. The resistance at pin 7 was 230K. The path to
ground consists of R8 (47K), R9 (100K), and R17 (82K). Return
to page 4-53).

c. R14. Incorrect. The path to ground from pin 6 goes through
R14 (18K), contacts 5 and 3 of S1C, R1 (68K), and R2 (6800
ohms). Return to page 4-53.

d. R15. Correct. The resistance at pin 8 is infinite, indicating
an open circuit.

Go to page 4-77

N
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You decided to check voltages and resistances at pins 1,2, and 3 of V1.

Pin No. Voltagel Resistance?
Vi-1 +85v 75K
ov 33K
+1v 390 ohms

What have you learned? These look reasonable when compared to the
schematic; are they abnormal?

You have goofed. V1A is the oscillator; the trouble was isolated to the
buffer amplifier. Go back to page 4-69 and start over.

1Equlpment energized in CW 1 mode.
Equipment deenergized. V1 removed from socket and J 1 disconnected.

S1 in CW 1 position.

4-75



You decided to measure voltages and resistances at pins 6, 7, and 8
of V1.

Pin No. Voltagel Resistance?2
V1-6 +130v 93K
7 0 (key down); -20 (key up) 230K
8 Ov infinity
Now what do you want to do? (Q12)
a. Measure voltages and resistances at pins
at pins 1,2, and3of V1. ... .......... turn to page 4-75
b. Check V1 with a tube tester . . ... ...... turn to page 4-71
c. Replace the defective component. ... .... turn to page 4_173

1Equipment energized in CW 1 mode.

2Equipment deenergized. V1 removed from socket and J1 disconnected.
S1 in CW 1 position.
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Now that you have located the faulty part, what can you say about the

cause of the fault? (Q14)
a. Excessive current through V1B overheated R15, causing it to
open.
b. Age, shock, heat, or substandard composition caused R15 to
open.

Go to the next page
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ANSWERS:

You decided the cause of the fault was:

a. Excessive current through V1B overheated R15, causing it to
open. There is no evidence to support this statement; in fact,
there is evidence to the contrary (V1 checked good). A better
choice is the statement below,

b. Age, shock, heat, or substandard composition caused R15 to
open. Very likely. When there is no evidence to show other-
wise (such as a shorted tube or capacitor, etc), this is about the
only assumption you can make. Remember to always look for
this cause of a failure tobe sure you have corrected the
malfunction.

By now you should have aquired sufficient troubleshooting experience to
maintain other equipments.

Remember, you should always check out the equipment after any
repairs to make certain it is operating properly.

This completes the last problem. You may score yourself using
the criteria of Appendix C, pages C-2 through C-4.

4-78



APPENDIX A. REVIEW QUESTION ANSWERS

A25. b. WATTMETER. The PLATE CURRENT

meter, answer a, is a fair indicator 2-63
A26. a. transmitters are metered better 2-69
A27. b. filament or line voltage 2-69
A28. b. vary from one transmitter design to another 2-76
A29. b. frequency drift 2-80

Following each answer is a page number which references you back to
the appropriate lesson that covers the question subject. If you miss any of
the questions you are encouraged to review the question subject.

Chapter I Reference Page
Al. d. systematic troubleshooting techniques 1-1
A2. a. recognized 1-3
A3. b. elaborate on the symptom 1-5
A4. b. listing the probable faulty functions 1-7
A5. c. localizing the faulty function 1-9
A6. b. circuit 1-11
A7. c. failure analysis 1-15
A8. b. reduces troubleshooting time 1-1, 1-17
Chapter 11
Al. d. transceiver 2-1
A2, b. SSB 2-1
A3. b. 2-30 mc 2-1
A4. a. converter-oscillator 2-3, 2-24
A5. c. signal comparator 2-3, 2-6, 2-35
A6. d. amplifier-control 2-3, 2-33
A7. b. antenna coupler control unit 2-14
A8. a. converter-oscillator 2-24
A9. c¢. amplifier-converter-modulator 2-29
A10. a. high voltage power supply 2-12, 2-41
All. a. radio frequency amplifier 2-20, 2-43
Al12. d. converter-monitor 2-31, 2-49
A13. d. converter-monitor 2-31, 2-49
Al4. a. radio frequency amplifier 2-20, 2-43
Al15. a. junction box . 2-18
A16. c. line voltage 2-39
Al17. a. driver plate and power amplifier
screen voltage 2-20
Al18. b. tgc module 2-29
Al19. d. LSB 2-6, 2-35
A20. b. converter-oscillator 2-6, 2-24
A21. c. control-power supply 2-36
A22, a. FSK 2-31
A23. c¢. mechanical and electrical 2-24
A24. d. solid state 2-38, 2-41



Chapter III

Al.
A2,
A3.
A4,
AS5.

A6.
AT,

AS8.
A9.

A10.

All.
Alz2.

o0

RF OUT EXCITER
1600 and 400 volt

amplifier-converter-modulator
servicing block diagram

circuit schematic

step 4, localizing the faulty function
analyze the circuit to see if it is the only

component causing trouble

step 3 lists only one possible functional unit

step 1, symptom recognition

converter-monitor and low voltage power

supply
300 ma
150 ma

J>

]

Reference Page

3-24, 2-29

2-41, 3-8

2-29, 3-36

1-9, 3-7, 3-28
1-15, 3-12, 3-21
3-25

1-9, 3-6

1-15, 3-12, 38-21
3-35

2-63, 3-19

1-1, 3-2, 3-15,
3-24

2-31, 3-15
3-17
3-24



APPENDIX B. CRITERION TEST

Due to the nature of the subject matter in chapters III and IV, you can
best evaluate your performance by seeing how well you applied the six-step
procedure in solving the troubleshooting problems. As you probably noted,
most of the questions in Chapters III and IV are numbered. The scoring key,
appendix C, will explain how to evaluate your performance using your re-
sponse (right or wrong) to each numbered question.

Q1. List the six steps of the six-step troubleshooting procedure in the
correct sequence of application.

a.

b.

e.

f.

Q2. List two advantages of using the six-step procedure when trouble-
shooting communications or other electronic equipment.

a.

b.




Q3. Match the statement in the left-hand column which corresponds to one
of the six-step troubleshooting procedures listed on the right-hand

column:

a. A transmitter is not operating 1. Localizing the faulty
properly. Tuning the interme- function.
diate power amplifier stage,
does not cause a plate current 2. Listing the probable
dip. faulty functions.

b. During routine preventive 3. Failure analysis.
maintenance on a receiver
you notice that the output sig- 4. Localizing the faulty
nal level is down for a given circuit.

input signal level.
5. Symptom recognition.
c. In a radar set you notice there
is no sweep on the plan position 6. Symptom elaboration.
indicator (PPI). You decide that
something is wrong in either the
sweep generator circuits or the
sweep power supply.

d. You find a screen to suppressor
grid short in an amplifier tube.
You decide to check the resistor
and capacitor connected to the
screen grid.

e. You make voltage and resistance
measurements around a tube
socket.
f. Using a vom, you find that there
is no high voltage getting to the
transmitter.
Q4. List the four major functions which comprise a typical transceiver:

a.

b.




Q5. Match the functions listed in the left-hand column which correspond to
one of the functional units of the AN/URC-32 listed in the right-hand
column. Refer to figure 4-1, Over-all Functional Block Diagram, in
NAVSHIPS 93285(B).

Q6.

a.

Supplies CW audio tone to the

USB balancded modulator.

Translates the audio signal to

the selected sideband on

transmit.

Amplifies the RF signal on

Converts RF signals to IF sig-

transmit.

Supplies voltage for the radio

frequency amplifier.

Translates the IF signal to an
RF signal on transmit.

Provides bfo signal during

FSK receive.

nals on receive.

Permits either local or remote
operation of the AN/URC-32.

Amplifies and demodulates IF

signal on receive.

. Converter-monitor.

. Low voltage power

supply.

. High voltage power

supply.

. Amplifier-control.

. Converter-oscillator.
. Dynamic handset.

. Junction box.

. Signal comparator.

. Control-power supply .

. Radio frequency

amplifier.

. Amplifier-converter-

modulator.

Functions of AN/URC-32 front panel controls and indicators can be
most readily identified by referring to NAVSHIPS 93285(B):

.0 T W

. Section 1, General Information.
. Section 2, Installation.

. Section 3, Operation.

. Section 4, Troubleshooting.



Q7.

Q8.

Q9.

QI11.

Q12.

Match the AN/URC-32 trouble symptom in the left-hand column to the
indicator(s) in the right-hand column that would display the symptom.
(There may be more than one indicator for each symptom.)

a. Transceiver drifts off frequency. 1. Radio frequency
amplifier PLATE
b. The transceiver operates at CURRENT meter.

reduced power.
2. Radio frequency ampli-

c. No audio. fier PLATE ON lamp.
d. No high voltage from high volt- 3. Signal comparator
age power supply. meter.

4. Converter-monitor
AUDIO LEVEL meter.

5. Antenna coupler con-
trol unit WATT-
METER.

The relative performance of the AN/URC-32 transceiver can be deter-
mined from six meters on the transceiver and antenna coupler control
unit. They are (refer to NAVSHIPS 93285(B), if necec~ary):

a.

b.

cC.

d.

e.

f.

The indicator that shows the transceiver is keyed is the

and it is located on the unit.

. The controls used to check the balance of the power amplifier tubes

are and

The control used to apply power to the blower also applies power to

the

The amplifier-converter-modulator meter when in thc RF OUT EX-

CITFR position measures the RF output of the

unit.
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APPENDIX C. CRITERION TEST SCORING KEY

See page C-4 for grading to obtain numerical score.
ANSWERS:
Al. a. Symptom recognition
b. Symptom elaboration
c. Listing the probable faulty functions
d. Localizing the faulty function
e. Localizing the faulty circuit
f. Failure analysis
AZ. a. Saves time
. Helps technician troubleshoot in a logical manner

T

A3.

Symptom elaboration

Symptom recognition

Listing the probable faulty functions
Failure analysis

Failure analysis

Localizing the faulty function

O QOO0 TW
1
=W WU o,

A4. a. Transmit function
b. Receive function
c. Power supply function
d. Control function

A5. a-1 Converter-monitor
b - 11 Amplifier-converter-modulator
¢ - 10 Radio frequency amplifier

d - 3 High voltage power supply

e - 5 Converter-oscillator

f-1 Converter-monitor

g -5 Converter-oscillator

h -9 Control-power supply

- 11 Amplifier-converter-modulator

A6. c. Section 3, Operation



A7. a - 3 Signal comparator meter
- 5 AN/SRA-22 WATTMETER
- 4 Converter-monitor. AUDIO LEVEL meter

- 2 Radio frequency PLATE ON lamp

o.0 T

A8. a. WATTMETER

PLATE CURRENT meter

. AFC meter

. AUDIO LEVEL meter
Amplifier-converter-modulator meter

. Signal comparator meter

-0 Q0T ®

A9. XMIT lamp, converter-monitor
Al10. PL NO. 1 TEST, PL NO. 2 TEST
All. Low voltage power supply OFF-ON switch

Al2. Converter-oscillator

Chapters III and IV
Troubleshooting Problem No. 1

Record the numbers of the questions in Troubleshooting Problem No. 1

that you answered incorrectly:

If you missed no more than three questions, congratulations. You have
shown a good grasp of both the six-step troubleshooting procedure and the
AN/URC-32 high voltage power supply.

If you missed more than two of the following questions (1, 3, 5, 9, or
11) you need to review the six-step troubleshooting procedure, chapter I.

_ If you missed three or more of the following questions (2, 4, 5, 7, 8,
9, or 12) you need to review the theory of operation of the AN/URC-32 high
* voltage power supply, chapter II, lessons 4 and 17.

Troubleshooting Problem No. 2

Record the numbers of the questions that you answered incorrectly:

If you missed no more than one question, you did very well.

If you answered question 2 incorrectly, you are still not quite sure of
all of the six steps in the troubleshooting procedure. You should review
chapter I.

If you missed two or more of the following questions (1, 4, 5, or 6) you
need to review the theory of operation of the AN/URC-32 transmit circuits,
chapter II, lessons 2, 9, 16, and 11.
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Troubleshooting Problem No. 3

Record the numbers of the questions that you answered incorrectly:

If you missed no more than three questions, you have done very well.

If you missed one or more of the following questions (2, 7, 10, or 15)
you should re-study chapter I.

If you missed three or more of the following questions (1, 3, 4, 5, 6,
8, 9, 12, 13, 14, or 17) you should re-study lessons 10 and 11 of chapter
IT before proceeding to the troubleshooting problems in chapter IV.

Troubleshooting Problem No. 4

Record the numbers of the questions that you answered incorrectly:

If you missed no more than two questions, good work!

If you missed any of the following questions (2, 3, 5, 7, 9, or 12) you
are still not sure of the application of the six troubleshooting steps. If you
missed more than two of these questions, it is recommended that chapters
I and III be re-studied.

If you missed more than two of the following questions (4, 6, 8, 10, or

11) you are not thoroughly familiar with the AN/URC-32 theory of operation.
Re-study chapter II.

Troubleshooting Problem No. 5

Record the numbers of the questions that you answered incorrectly:

You should be getting close to perfection. If you anss{vered more than.
two questions incorrectly, you are still having difficul?y in applying the six-
step troubleshooting procedure to communications equipment.

If you missed any of the following questions (1, 3,. 5, 6, 9, or 13) your
trouble is improper application of the recommended six-step procgdure.
Re-study chapters I and III. Incorrect answers to any of the following ques-
tions (2, 4, 7, 8, 10, or 12) indicates that you are not sure of the AN/URC-
32 theory of operation. Re-study chapter II.



Troubleshooting Problem No. 6

You should not have missed any of the questions in this problem. If
you missed only one or two questions, you have still done a good job.

If you missed any of the following questions (1, 3, 4, 5, or 12) you are
still having difficulty in applying the six-step procedure. It is recommended
that you re-study NAVPERS 93083, Trouble-Shooting Electronic Equipment,
and then re-work the problems in this text.

GRADING:

Count the total number of incorrect answers to the test questions and
as recorded for the troubleshooting problems. Read your score on the cri-
terion test opposite the number of incorrect answers on the list, below:

No. Incorrect Criterion
Answers Score Rating

0 100%
1 99%
2 98% Excellent
3 97%
4 95%
5 94%, )
6 93%
; g?gﬁ > Very Good
9 90%
10 88% .
11 87% )
12 86%
13 85%
1451 gg% 4 Satisfactory
16 82%
17 81%
18 80% )
19 or more -- Unsatisfactory

# U.S. GOVERNMENT PRINTING OFFICE : 1965 0 —786-572
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CONTROL SETTINGS (CW MODE)

The following controls are placed in their respective positions:

NORMAL READINGS (KEY DOWN)

Indicator Indication
Control Position Antenna Coupler AN/SRA-22

Radio Frequency Amplifier AM-2061/URT WATTMETER 500 watts
FIL OFF - TUNE - OPERATE OPERATE Radio Frequency Amplifier AM-2061/URT
PLATE Switch ON PLATE CURRENT Meter 550 ma
Band Switch BAND 1 PLATE ON Lamp ON
DRIVER TUNE properly adjusted Converter-Oscillator CV-731/URC
PA TUNE properly adjusted AFC Meter midscale

Converter-Oscillator CV-731/URC

Amplifier-Converter-Modulator AM-2064/URC

OPERATE - TUNE OPERATE Meter positions:
Amplifier-Converter-Modulator AM-2064/URC -90v 40 db (midscale)
SSB-AM Switch SSB 130v 40 db (midscale)

RECEIVER RF GAIN 250v 40 db (midscale)

TUNE-LOCAL-EXTERNAL

Amplifier-Control AM-2062/URC

SIDEBAND SELECTOR
MIC GAIN

properly adjusted
LOCAL

USB
properly adjusted

RF OUT EXCITER

20 db (midscale)

Meter Switch RF OUT EXCITER Meter in RF OUT EXCITER Position 20 db

EXCITER RF GAIN properly adjusted Converter-Monitor CV-730/URC

SIDETONE Switch OFF OSC ON Lamp ON
Converter-Monitor CV-730/URC XMIT Lamp ON

METER MULTR Switch 8 dbm VU (audio level) Meter 0 vu

XMIT-REC-CW TEST Switch CW TEST

MONITOR Switch USB NOTE: All low-voltage power supply meter readings should be

BFO Switch OFF at least 40 db.

OSC CONTROL Switch Cw1

OUTPUT properly adjusted

Appendix E. Normal
Readings (Sheet 1 of 4).
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CONTROL SETTINGS (TUNE MODE)

The following controls are placed in their respective positions:

Control

Radio Frequency Amplifier AM-2061/URT

FIL OFF - TUNE - OPERATE
PLATE Switch

Band Switch

DRIVER TUNE

PA TUNE

Converter-Oscillator CV-731/URC

OPERATE - TUNE

Amplifier-Converter-Modulator AM-2064/URC

SSB-AM Switch

RECEIVER RF GAIN
TUNE-LOCAL-EXTERNAL
Meter Switch

EXCITER RF GAIN
SIDETONE Switch
Converter-Monitor CV-730/URC

METER MULTR Switch
SMIT-REC-CW TEST Switch
MONITOR Switch

BFO Switch

OSC CONTROL Switch
OUTPUT

Amplifier-Control AM-2062/URC

SIDEBAND SELECTOR
MIC GAIN

Position

OPERATE

ON

BAND 1

properly adjusted
properly adjusted

OPERATE

SSB

properly adjusted
TUNE

RF OUT EXCITER
properly adjusted
OFF

8 dbm

XMIT

USB

OFF

OFF

properly adjusted

USB
properly adjusted

NORMAL READINGS

Antenna Coupler AN/SRA-22
WATTMETER 125 watts
Radio Frequency Amplifier AM-2061/URT
PLATE CURRENT Meter 300 ma
PLATE CURRENT with PL 1 TEST
Switch depressed 150 ma
PLATE CURRENT with PL 2 TEST
Switch depressed 150 ma
PLATE ON Lamp ON
Converter-Oscillator CV-731/URC
AFC Meter midscale
Amplifier-Converter-Modulator AM-2064/URC
Meter positions:
-90v 40 db (midscale)
130v 40 db (midscale)
250v 40 db (midscale)
RF OUT EXCITER 10 db (midscale)
Meter in RF OUT EXCITER Position 10 db
Converter-Monitor CV-730/URC
OSC ON Lamp OFF
XMIT Lamp ON
VU (audio level) Meter -15 vu
NOTES:

1. These indications are the normal indications when the
TUNE-LOCAL-EXTERNAL switch is in the TUNE
position. In this position the audio is disconnected and
a carrier is reinserted.

2. If the radio frequency amplifier's FIL OFF - TUNE -
OPERATE switch is placed in the TUNE position, the
PLATE CURRENT and WATTMETER indications will
be considerably less.

3. All low voltage power supply meter readings should be
at least 40 db.

Appendix E. Normal
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CONTROL SETTINGS (USB MODE) NORMAL READINGS (USB MODE)

The following controls are placed in their respective positions: Indication
Control Position _ Modulation Modulation
1o Indicator (None) (Peak)
Radio Frequency Amplifier AM-2061/URT Antenna Coupler AN/SRA-22
FIL OFF - TUNE - OPERATE OPERATE WATTMETER 0
| 400 watts
PLATE §w1tch ON Radio Frequency Amplifier AM-2061/URT
Band Switch BAND 1 PLATE CURRENT Meter 150 ma 400 ma
DRIVER TUNE properly adjusted PLATE ON Lamp ON ON
PA TUNE properly adjusted Converter-Oscillator CV-731/URC
Converter-Oscillator CV-731/URC AFC Meter idscal
midscale midscale
OPERATE TUNE OPERATE (o
Amplifier-Converter-Modulator AM-2064/URC
Amplifier-Converter-Modulator AM-2064/URC Meter positio '
ns:
SSB-AM Switch SSB —90v
RECEIVER RF GAIN properly adjusted L50v 40 db 40 db
TUNE-LOCAL-EXTERNAL LOCAL 250v 0 db 40 db
. 40 db 40 db
Meter Switch RF OUT EXCITER
Meter in RF OUT EXCITER Pos 0 20 db
EXCITER RF GAIN properly adjusted ,
Converter-Monitor CV-730/URC
SIDETONE Switch OFF 0SC ON L
am
Converter-Monitor CV-730/URC XMIT L P OFF OFF
_ amp ON ON
METER MULTR Switch 8 dbm
VU (audio level) Meter - varies
XMIT-REC-CW TEST Switch XMIT
MONITOR Switch USB
WILC NOTE: All low-voltage power supply meter readings should be at least 40 db
BFO Switch OFF :
OSC CONTROL Switch OFF
OUTPUT properly adjusted
Amplifier-Control AM-2062/URC
SIDEBAND SELECTOR USB
MIC GAIN properly adjusted

Appendix E. Normal
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CONTROL SETTINGS (AM MODE)

NORMAL READINGS (AM MODE)

The following controls are placed in their respective positions: Indication
. Modulation Modulation
Control Position Indicator (None) (Peak)
Radio Frequency Amplifier AM-2061/URT - Antenna Coupler AN/SRA-22
- - ERAT
FIL OFF - TUNE - OPERATE OoP WATTMETER 125 watts 400 watts
i ON
PLATE Switch . Radio Frequency Amplifier AM-2061/URT
i BAND
Band Switch _ PLATE CURRENT Meter 300 ma 375 ma
DRIVER TUNE properly adjusted PLATE ON Lamp ON ON
erly adjusted
PA TUNE properly ad] Converter-Oscillator CV-731/URC
Converter-Oscillator CV-731/URC . AFC Meter midscale midscale
OPERAT
OPERATE TUNE Amplifier-Converter-Modulator AM-2064/URC
Amplifier-Converter-Modulator AM-2064/URC .
Meter positions:
SSB-AM Switch AM _90v 40 db 40 db
RECEIVER RF GAIN properly adjusted 130v 40 db 40 db
TUNE-LOCAL-EXTERNAL LOCAL 050y 10 db 40 db
Meter Switch RF OUT EXCITER RF OUT EXCITER 0 20 db
EXCITER RF GAIN properly adjusted Converter-Monitor CV-730/URC
SIDETONE Switch OFF OSC ON Lamp OFF OFF
Converter-Monitor CV—730/URC XMIT Lamp ON ON
; 8 db
METER MULTR Switch m VU (audio level) Meter - varies
XMIT-REC-CW TEST Switch XMIT
: ; USB
MONITOR Switch NOTE: All low-voltage power supply meter readings should be at least 40 db.
BFO Switch OFF
OSC CONTROL Switch OFF
OUTPUT properly adjusted
Amplifier-Control AM-2062/URC
SIDEBAND SELECTOR USB
MIC GAIN properly adjusted
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APPENDIX F

MILITARY TO INFORMAL NOMENCLATURE CROSS INDEX

Nomenclature Used in This Book

Amplifier-control

Amplifier-converter-modulator

Control-power supply
Converter-oscillator
Converter-monitor
High-voltage power supply
Low-voltage power supply
Signal comparator

Radio frequency amplifier

Informal Nomenclature

Audio and control
Sideband generator
Handset adapter
Frequency generator

CW and FSK unit
High-voltage power supply
Low-voltage power supply
Frequency comparator

Power amplifier

Appendix F. Nomenclature Cross Index.

Military Identification No.

AM-2062/URC
AM-2064/URC
C-2691/URC
CV-731/URC
CV-730/URC
PP-2153/U
PP-2154/U
CM-126/UR
AM-2061/URT
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