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GENERAL

This subcourse is designed by the US Army Field Artillery School to train the skills necessary to system troubleshoot the AN/VRC-12 series radio set with communications security (COMSEC) equipment.  This subcourse is presented in one lesson divided into two learning events supporting the following soldier's manual task:

TASK NO:  113-587-0047

TASK: 
System troubleshoot to corrective action AN/VRC-12 series radio set with COMSEC equipment.

CONDITIONS: 
This task is performed when an operator reports an equipment malfunction or as directed by your supervisor.  You will be provided with the following:


1.  
AN/VRC-12 series radio set with TSEC/KY-57 COMSEC equipment installed in a tactical vehicles.


2.  
Distant operational compatible FM radio set with operator.


3.  
Electronic transfer device KYK-13/TSEC loaded and with fill cable.


4.  
Tool kit-101/G.


5.  
Multimeter AN/PSM-45.


6.  
Test set AN/PRM-34.


7.  
DA Form 2404 (completed by operator).


8.  
(0) TM 11-5810-256-OP-3, (0) TM 11-5810-312-12-2, TM 11-5820-401-20-1, and DA Pam 738-750.

STANDARDS:
 System troubleshoot and take corrective action, restoring the system to full mission-capable status.
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ADMINISTRATIVE INSTRUCTIONS

Subcourse content.  This subcourse contains one lesson relating to one soldier's manual task for the unit-level communications maintainer (31V).  This lesson will enable you to system troubleshoot the AN/VRC-12 series radio set with COMSEC equipment and take corrective action(s) necessary to restore the system to full mission-capable status.

Supplementary requirements.  The following subcourses should be completed before taking this subcourse:  SS0714, Organizational Maintenance for AN/VRC 12 Series Radios;  SS0715, System Troubleshoot AN/VRC-12 Series Radios; SS0726-9, System Troubleshoot to Corrective Action AN/VRC-12 Series Radio Set with COMSEC Equipment, Part I.

Prerequisites re based upon skill progression solely within the correspondence course curricula.  Therefore, enrollees who have acquired this included knowledge from other sources may not need to complete listed subcourse(s).  If unable to complete this subcourse because of lack of prerequisite knowledge, request the prerequisite subcourse(s) from:

Army Correspondence Course Program (ACCP)

US Army Training Support Center

Newport News, VA 23604-5168

iv
Lesson

SYSTEM TROUBLESHOOT TO CORRECTIVE ACTION

AN/VRC-12 SERIES RADIO SETS WITH COMSEC EQUIPMENT
OBJECTIVE
After completing this lesson, you will be able to system troubleshoot AN/VRC-12 series radio sets with communications security (COMSEC) equipment and you will be able to do the required corrective action(s) to place the system back to a fully mission-capable status.
REFERENCES
This subcourse is based on TM 11-5820-401-20-1, (0) TM 11-5810-256-OP-3, (0) TM 11-5810-312-12-2, DA Pam 738-750, and other materials approved for US Army instruction; however, development and progress render the text continually subject to change.  Therefore, base your examination answers on material presented in this subcourse rather than on individual or unit experience.

1.  
INTRODUCTION.  When you observe abnormal indications, troubleshooting must be done to find the cause for the problem.  For troubleshooting purposes, the AN/VRC-12 series radios with COMSEC equipment are divided into five basic circuits:

· Direct current (DC) power input circuit.

· Matching unit DC control circuit.

· RT-524/246 and R-442 receiver signal path circuit.

· RT-524/246 keying and muting circuit.

· RT-524/246 transmit signal path circuit.

After you have identified the defective circuit, you must select the appropriate diagram(s) and then trace that circuit to identify the circuit components, cables, and accessories.  To be successful in circuit analysis, you must know how these different circuits affect the operation of the radio set.

1
LEARNING EVENT I
System Troubleshoot AN/VRC-12 Series Radio Sets With COMSEC Equipment

Receiver-Transmitter (RT-524 or RT-246) Keying and Muting Circuit to a

Defective Component, Cable, or Accessory
2.  
TROUBLESHOOT A VINSON SECURED RT KEYING AND MUTING CIRCUIT.  To troubleshoot a VINSON secured AN/VRC-12 series radio system, you must know how receiver-transmitter (RT) keying and speaker muting is accomplished.  This learning event will teach you which items of equipment are used in the keying and muting circuits, how the circuits are supposed to work, how to identify normal and abnormal indications while doing the equipment performance checks for keying and muting, and which test points to use for troubleshooting a defective keying and muting circuit and the repair action required to correct the defect.

a.  
The RT components of a secured AN/VRC-12 series radio system are the RT-524/VRC and RT-246/VRC.  (See Figure 1.)
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Figure 1.  AN/VRC-12 series radios receiver-transmitters.

2

The RT-524/VRC (RT-246/VRC) provides two-way voice communications.  This means that the RT unit will receive a voice signal from a distant station, or the RT unit will send (transmit) a voice signal to a distant station; but, the RT unit will not send and receive a signal at the same time.  To transmit a signal, the RT unit has a keying circuit that must be activated.  This keying circuit normally is extended to a switch on the audio accessory that has a microphone in it, such as an H-189 or H-250 handset.  This switch on the handset is called the PUSH-TO-TALK, RELEASE-TO-LISTEN switch, or simply the PTT switch.  As the name implies, when the PTT switch is pushed in and held in the in position (closed), the RT unit transmitter is turned on (keyed).  This action causes the RT unit receiver to be turned off.  Now, if the radio operator speaks into the handset microphone, his voice signal would be transmitted to a distant station.  In addition, when the RT unit is keyed, its audio output (speaker) is muted; that is, the RT unit speaker output (sound) is greatly reduced to prevent audio feedback from the RT unit speaker to the handset microphone.  When the PTT switch on the handset is released, it will spring out to its open position and cause the RT unit to become unkeyed.  This will cause the RT transmit functions to be turned off and the RT receive functions will automatically turn on.  Now, incoming signals can be heard.

3

b.   
Let us see how the VINSON secured RT-524/VRC (RT-246/VRC) keying circuit is connected.  At this time, power is not applied to the KY-57.  (See Figure 2.)
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Figure 2.  VINSON secured RT-524/VRC (RT-246/VRC) keying circuit.
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With the system cabled, as shown in Figure 2, the keying circuit starts in the keying device (H-189/H-250) that is connected to jack J5 of the J-3513 junction box.  The ground for the handset keying circuit is through the handset to Pin A of jack JS, through the J-3513 to Pin J of jack J6, through the CX-13064/V cable from Pin J of P1 to Pin A of P2, and through the RT unit from Pin A of the RETRANS jack to chassis ground inside the RT unit.  The keying circuit is through the handset and the handset AUDIO PLUG to Pin C of jack JS, through the J-3513 from Pin C of J5, through relay K2B to Pin C of jack J31 through the CX-13062/U cable from Pin C of P1 to Pin C of P2, through the KY-57 from Pin C of the AUDIO jack, through the OFF position contact of the OFF-ON TD switch to Pin S of the RAD jack, through the CX-13061/U cable from Pin S of P2 to Pin C of P1, through the J-3513 from Pin C of J1, through relays K1 and K1B to Pin S of plug P1, through the MT-1029 from Pin S of J22 to Pin H of jack J24, and into the RT from Pin H of plug P401 to the RT keying relay K401.

5

c.  
With the RT unit POWER switch set to LOW or HIGH and the KY-57 POWER switch set to OFF, power is applied to the system, but not to the KY-57.  At this time, the RT unit is operating in its receive mode.  As stated earlier, to operate the system in its transmit mode, the keying switch on the audio accessory must be pressed in and held in the in position.  (See Figure 3.) 
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Figure 3.  VINSON secured RT-524/VRC (RT-246/VRC) keying circuit

(power applied to RT) and handset PTT switch pressed (keyed).
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With power applied and the handset PT pressed in, the keying relay K1 inside the J-3513 is energized, causing relay K1B to be energized.  When K1B energizes, it completes the ground circuit for the RT unit keying relay K401, which causes the RT unit to key.  Now, with the RT unit keyed, the following should be observed at the RT unit:

· RT unit blower motor runs.

· RT unit produces a radio frequency (RF) output.

· RT unit CALL lamp does not light.

· No audio output (except possibly a faint 150-Hertz [Hz] tone).

When the handset PTT switch is released, relay K1 is deenergized, causing relay K1B to deenergize, causing the RT unit to change from its transmit mode to its receive mode of operation.  The instant that the handset PTT is released, the following should be observed:

· RT blower motor stops running.

· RT unit stops producing an RF output.

· A very short burst of rushing noise is heard in the audio reproducer.

One exception to the keying indications may occur when you release the handset PTT switch.  The RT unit blower motor may continue to run, this is an indication that the RT is overheated.  (See Figure 4.)
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Figure 4.  Thermostat circuit to operate blower motor

for an overheated RT unit.
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Inside the RT unit is a thermostat switch that closes from excessive heat and causes the RT unit blower motor to run until the RT cools off.  When the temperature inside the RT is reduced to a safe level, the thermostat switch will open, causing the RT unit blower motor to stop running.

(1) 
With the RT POWER switch on the LOW or HIGH position, source voltage is applied to the RT keying relays.  An RT-524 or RT-246 is keyed by pressing and holding the PTT switch on the microphone.  Remember, the microphone normally is connected to the RT front panel MIKE jack labeled "RETRANS R/W."  When this switch is closed, a ground path is provided to relays K405 and K401 to energize them to prevent the RT CALL lamp from lighting in the transmit mode.  When K401 energizes, 150 Hz is applied to the RT modulator when its SQUELCH switch is in any of its positions except OLD ON.  (See Figure 5.) 
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Figure 5.  Complete 150-Hz modulation circuit.
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(2) 
This is the same 150-Hz tone you hear in the phone as a sidetone.  The function of this 150-Hz modulating signal will be discussed fully in a later learning event.

(3) 
In addition to completing the RT 150-Hz generation circuit, K401 energizes to apply source voltage to energize relays K402 and K403.  K403 energizes to apply operating voltage to all of the RT transmitter assemblies, turning them on while at the same time turning the RT receive function off.  This is accomplished by applying the amplified output from A6000 to the antenna-matching network through the coaxial relay K301.  During transmission, K301 grounds the input circuit of the receiver very-high frequency (VHF) tuner and connects the A6000 output to the antenna matching unit.  (See Figure 6.)

[image: image7.png]A J 0 T B N

d
z
258
2586
,mnn
e
22D )
omm
< i
28
o &
T
gk
IE
2290
zZE§
Wwe s
g8k
X O





Figure 6.  K403 operating voltage to transmitter assemblies.
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(4) 
K402 energizes to mute the RT speaker.  The muting ground created by K402 energizing also is applied to the RT P401, Pin D, to mute the speaker of associated auxiliary receivers when connected as shown in our example.  You should recall that muting prevents acoustic feedback from the speaker to the microphone.  At some time, you have probably heard acoustic feedback from a public address system.  It is the squealing sound from a loudspeaker when the microphone gain is too high or the speakers are incorrectly placed behind the microphone.  (See Figure 7.)
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Figure 7.  K402 muting relay energized.
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(5)
(See Figure 8.)  When an RT is keyed; that is, the microphone PTT switch is closed, the circuit to turn on A9000 is completed.  A9000 is turned on to provide the high, low, and alternating current (AC) voltages required to operate the RT transmit output assembly A6000 A and its blower motor.
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Figure 8.  A9000 keyed and its functions.
(6) 
When A9000 is turned on, 115 volts AC are produced to operate the RT blower motor B, and -14 volts direct current (VDC), +700 VDC, and +275 VDC are applied to the RT RF power amplifier (A6000) When the RT POWER switch is in the HIGH power position.  With these three voltages applied to A6000, A6000 should produce from 30 to 65 watts of RF energy C .  When an RT POWER switch is at the LOW position, the three DC output voltages of A9000 are reduced, resulting in an A6000 RF power level reduction.  With the RT power switch at the LOW position, the transmit RF signal should be between 0.5 and 10 watts C.
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PRACTICE EXERCISES:
Complete the following exercises by circling T for true or F for false, circling the letter preceding the correct answer, or filling in the blanks, as appropriate.  Be sure to complete the practice exercises as they appear.  They are "building blocks" and will help you complete the rest of the subcourse successfully.  The answers follow the last exercise and are separated by rows of slashes (////).  If any of your answers are incorrect, restudy the appropriate part of the subcourse before you continue.
1.   
When the PTT switch is pressed and held, the transmitter is--

a.  keyed.

b.  muted.

c.  off.

d.  receiving.

2.   
When you mute the RT speaker, sound is reduced to prevent what?

a.  150-Hz tone

b.  feedback

c.  squelch

d.  transmitter output

3.   
The RT blower runs only when the RT is--

a.  keyed.

b.  keyed or overheated.

c.  receiving.

d.  transmitting.

4.   
Relays K402 and K403 are directly controlled by--

a.  K301.

b.  K401.

c.  K405.

d.  PTT switch.

5.   
When the PTT switch closes, what type path is provided to K401 and K405?

a.  ground

b.  open

c.  source voltage

d.  none of the above

6.   
K401 energizes to apply 150-Hz tone to the RT modulator when its squelch is in all positions except--

a.  NEW OFF.

b.  NEW ON.

c.  OLD OFF.

d.  OLD ON.

12

7.  
The muting ground created by K402 energizing also is applied to the RT P401 Pin D for what purpose?

a.  apply +16 VDC

b.  to mute the auxiliary receiver(s)

c.  to turn the CALL lamp on

d.  to turn the receiver on

8.  
Assembly A9000 is turned on to provide the high, low, and AC voltages required to operate the RT transmit output assembly _______________ and its blower.

a.  A1000

b.  A5000

c.  A6000

d.  A8000

9.  
Assembly A6000 should produce from ________ to ________ watts of RF energy with the RT POWER switch in the HIGH position.

a.  10, 25

b.  20, 40

c.  30, 65

d.  40, 75

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / 

ANSWERS:
1.  
a.

2.  
b.

3.  
b.

4.  
b.

5.  
a.

6.  
d.

7.  
b.

8.  
c.

9.  
c.

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / 
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d.  
An important point you have learned is that before doing the step-by-step evaluation prescribed by an operational check (op check) equipment performance checklist (EPC), is that certain preparatory actions must be done and done correctly.

(1)
(Read pages A-3 and A-4, then scan pages A-5 and A-6 in the Appendix, and then return to the text).  If you fail to do these preparatory actions or if you do them wrong, you will waste a lot of time tracking down abnormal indications caused by preparatory action mistakes instead of by a bad item of equipment.  The preparatory mistakes made most often are wrong component presets and final cabling.

CAUTION
WHEN TROUBLESHOOTING THE AN/VRC-12 SERIES RT, DO NOT KEY THE RT WITH THE ANTENNA DISCONNECTED.
(2)
(Read steps 7 and 8 of the Appendix, and then return to the text.)  To check keying and speaker muting, you must do the actions prescribed by steps 7 and 8.  The first step of this sequence checks the RT keying function.  If, for any reason, the keying function does not occur, the next step, step 8 (SPEAKER MUTING), will not work.

(3)
(Read step 24 of the Appendix, and then return to the text.)  EPC step 24 tells you how to check the extended RT speaker muting function to an auxiliary receiver, such as an R-442.  Note the setup instructions.

(4) 
For AN/VRC-12 and AN/VRC-47 configurations, this EPC step is done to see if the B receiver speaker is muted when its associated RT is keyed.  For an AN/VRC-44 and -48 configuration, both B and C receiver speakers should mute when their associated RT is keyed.  Remember, muting is a function of the RT keying action that reduces all speaker outputs so that undesirable feedback between the speakers and the RT microphone does not occur.

(5) 
To check RT keying, let us look at some troubleshooting concerns.  First, and very important, for a given RT, there are two types of abnormal keying conditions that might occur.

(a) 
The first type is continuous keying.  A continuous keying problem exists when after turning the RT unit POWER switch to either its LOW or HIGH position, in EPC step 1, its transmitter immediately goes on and its receive functions stay off.  In addition, for continuous keying, pressing and releasing the audio accessory PTT switch has no affect on the RT keying.  This adverse indication will be observed anytime an RT keying circuit is adversely shorted to ground.

(b) 
The second abnormal RT keying condition is no keying.  This condition can occur when, during the operation of the system, the PTT switch on the audio accessory is pressed and the RT remains in its receive mode and its transmitter remains turned off.  Pressing and releasing the handset PTT switch has no affect on the RT operation.  This adverse condition (no keying) will be observed anytime an RT keying circuit is open.
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(c)
Now that you are aware of the two types of adverse keying conditions, let's look at their troubleshooting procedures.  (See Figure 9.)
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Figure 9.  Troubleshooting procedures.
(1) 
If a continuous keying problem occurs, immediately turn the RT unit POWER switch to OFF.  Then, trace the system keying circuit diagram (Figure 3), and identify the possible bad items of equipment.  They are:

H-189/H-250 handset.

J-3513/U junction box.

CX-13061/U cable.

CX-13062/U cable.

TSEC/KY-57.

RT-524/VRC (RT-246/VRC) 

MT-1029/VRC mount.

The first action you should take, while the RT unit blower motor is running, is to remove the handset from the J-3513/U jack J35.  If the RT unit blower motor stops running now, the handset is defective and it should be replaced.

15

NOTE: 
If the system has been exposed to the sun and is hot to the touch, the RT unit blower motor will come on and run until the internal portion of the RT unit cools down.  However, if the AN/PRM-34 is cabled to the RT unit, as shown in Figure 1 of the Appendix, turn the AN/PRM-34 MODE switch to the FWD PWR position, push the test set PUSH-TO-TEST switch, and observe the meter display.  If the meter display indicates an RF output, you have a continuous keying problem; however, if the meter display does not show an RF output, the blower motor is running because the internal portion of the RT unit is hot.  The blower motor will shut off when the RT cools down.

(2) 
Before proceeding with the troubleshooting of a defective keying circuit, we will divide the possible bad items of equipment into two sections, a lower section and an upper section as follows:

LOWER SECTION
UPPER SECTION
H-189/H-250 handset
RT-524/VRC (RT-246/VRC)

J-3513/U junction box
MT-1029/VRC mount

TSEC/KY-57
J-3513/U junction box

CX-13061/U cable

CX-13062/U cable
NOTE: 
Because of the first test point, J35 on the J-3513/U junction box, and the possible meter indications, the 3-3513/U can be a possible bad item of equipment in both the lower and upper sections.

(a)
If it is determined that the problem is a continuous keying problem, turn the RT unit POWER switch to its OFF position and set up your AN/PSM-45 meter to make continuity measurements on the 2K ohm range.  With the handset removed from jack 35 of the 3-3513/U junction box, locate Pins A and C on jack 35.  (See Figure 10.)

16

[image: image11.png]N/L90E1-XD

/29081 -X0

fn/e1se-r

]

: SLNDOHI0 ,
Omu_mo N mx FOPNIE0

o1 NO 1g-AN HV310 WHYIY . +OYM O/d ONIAIN 1

9ve/ves-1YH





Figure 10.  VINSON secured RT-524/VRC (RT-246/VRC) keying circuit.
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(b) 
Using the ohmmeter, make a continuity check between Pins A and C of jack J5.  If the meter indicates 0 ohms, the shorted circuit that is causing the RT unit to key is in the lower section of the system keying circuit, which means that the keying circuit in one of the following items of equipment is short to ground: the J-3513/U, the CX-13061/U, the CX-13062/U, or the TSEC/KY-57.

(c) 
However, if the meter display indicated infinite (-) ohms when checking between Pins A and C of jack J5, the lower section is good and the upper section contains the item of equipment that is shorted; that is, the J-3513/U, the MT-1029/VRC, or the RT unit.

(3) 
Troubleshooting the lower section of the system keying circuit that contains a short.

(a) 
First, disconnect the CX-13062/U cable plug P2 from the AUDIO jack on the KY-57.  Now, again make a continuity measurement between Pins A and C of 35.  With the CX-13062/U cable disconnected from the KY-57 audio jack, only the J-3513/U and the CX-13062/U keying circuits are being measured for a short.  A 0 ohms reading indicates that one of these two items, the J-3513/U or the CX-13062/U, is bad.  To determine which is bad, you would do the following: first, remove the RT unit from its mount; second, reach through the opening in the mount top tray and disconnect the CX-13062/U plug P1 from the J-3513/U jack J31, and again make a continuity check between Pins A and C of jack J5.  If the meter now indicates infinite ohms, the CX-13062/U cable is the bad item, and if the meter indicated 0 ohms, the J-3513/U is the bad item.  Regardless of which of these two items is bad, it will be sent to COMSEC maintenance, with a completed DA Form 2407 (Maintenance Request), for repair.

(b) 
If, when you are making a continuity check between Pins A and B of jack J5 with the CX-13062/U plug P2 disconnected from the KY-57 AUDIO jack, the meter indicates infinite ohms, the CX-13062/U cable is good and the shorted circuit is in either the J-3513/U, the CX-13061/U cable, or the KY-57.  To determine which of these items, the KY-57, the CX-13061/U cable, or the J-3513/U is bad, do the following: first, reconnect the CX-13062/U cable to the KY-57 and the J-3513/U; second, disconnect the CX-13061/U cable from the RAD jack on the KY-57, and again make a continuity measurement between Pins A and C of jack J35.  If the meter indicates 0 ohms, the KY-57 contains the shorted circuit.  If the meter shows infinite ohms, reconnect the CX-13061/U cable to the KY-57 RAD jack and reach through the opening in the mount top tray and disconnect the CX-13061/U plug P1 from the J-3513/U jack J3 and again make a continuity check between Pins A and C of jack J5.  If the meter indicated 0 ohms, the CX-13061/U cable contains the shorted circuit.  If the meter indicated infinite ohms, the J-3513/U is the bad item.  Regardless of which item is found to be bad, the KY-57, the CX-13061/U cable, or the J-3513/U, it will be sent to COMSEC maintenance, with a completed DA Form 2407, for repair.

(c) 
This concludes the troubleshooting of the lower section of the system that has a continuous keying problem.
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(4) 
Troubleshooting the upper section of the system keying circuit that contains a short.

(a)
If, when making the initial continuity check between Pins A and C of jack J5, the meter indicated infinite ohms, the upper section of the system keying circuit; that is, the RT unit, the MT-1029/U, or the J-3513/U is bad.  To determine which of these three items contains the shorted circuit, do the following: first, remove the RT unit from its mount and make a continuity measurement between Pins A and H of the mount jack J24.  If, when making this measurement the meter indicates infinite ohms, the RT unit is the bad item.  It will be sent to intermediate direct support (IDS), with a completed DA Form 2407, for repair.

(b)
If, when making this measurement, the meter indicated 0 ohms, the RT unit is good, but either the MT-1029/U or the J-3513/U is bad.  To identify which is actually bad, disassemble the MT-1029/U and disconnect the J-3513/U plug P1 from the mounts jack J22, and again make a continuity measurement between Pins A and H of jack J24.  If the meter now indicates 0 ohms, the MT-1029/U is bad.  You would check the mount junction box wiring.  If you can, you would correct the fault, if not, the MT-1029/U would be sent to IDS, with a completed DA Form 2407, for repair.  However, if the meter showed infinite ohms at jack J24, with plug P1 disconnected from jack J22 on the mount, the J-3513/U contains the shorted keying circuit and it would be sent to COMSEC maintenance, with a completed DA Form 2407, for repair.

(c) 
This completes the troubleshooting of the upper section of the system that has a continuous keying problem.

(5)
If, when checking EPC step 7 (KEYING), a no keying problem occurs, you must trace the keying circuit diagram and identify the possible bad items of equipment.  (See Figure 11.)
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Figure 11.  VINSON secured RT-524/VRC (RT-246/VRC keying ground circuit).
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Tracing the system keying circuits, we find that the possible bad items of equipment are:
·  H-189/H-250 handset.
· J-3513/U junction box.

· CX-13061/U cable.

· CX-13062/U cable.

· CX-13064/U cable.

· TSEC/KY-57.

· RT-524/VRC (RT-246/VRC).

· MT-1029/VRC mount.

(a) 
To identify which of the possible bad items is actually bad, first remove the handset from jack J5 and, using a plastic handled screwdriver or an insulated jumper wire, short Pin A to Pin C on J5.  If the RT unit keys, the handset is bad; replace it.

(b) 
However, if the RT unit does not key, the RT unit could be bad.  To check the RT unit, using the insulated screwdriver or the insulated jumper wire, locate Pins A and C of the RT unit SPKR jack and short these two pins together.  Now, if the RT unit does not key, the RT unit is bad.  Send it to IDS, with a completed DA Form 2407, for repair.

(c) 
If the RT unit keyed when making the check above, the RT unit is not bad.  The next check to be made is the CX-13064/U cable ground circuit.  To make this check, a continuity check, set up the AN/PSM-45 for ohms measurements (2K ohm range) and check continuity from Pin A of jack J5, through the J-3513/U to Pin J of J6, through the CX-13064/U cable to the RT chassis ground.  If the meter shows infinite ohms, disconnect the CX-13064/U cable from jack J6 on the J-3513/U and the RETRANS jack on the RT unit and measure continuity between Pin J of P1 and Pin A of the CX-13064/U cable.

(d)
If the meter indicates infinite ohms, the CX-13064/U cable is bad and it would be sent to COMSEC maintenance, with a maintenance request, for repair.  If the meter indicated 0 ohms, the CX-13063/U cable is good, and the J-3513/U is bad.  It would be sent to COMSEC maintenance, with a maintenance request, for repair.

(e) 
However, when checking continuity between Pin A of J5 on the J-3513/U and the RT unit chassis ground, if the meter indicated 0 ohms, this circuit is good.  The next action would be to disconnect the CX-13061/U cable from the TSEC/KY-57 RAD jack.  Now, -reconnect the handset to jack J5 on the J-3513/U, and key the handset.
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NOTE: 
Disconnecting the CX-13061/U from the TSEC/KY-57 RAD jack with the RT unit POWER switch set to ON, provides power to the J-3513/U relay K2 energizing it, causing K2B relay to move to its other (left) contact.  This takes the TSEC/KY-57, the CX-13061/U cable, and the CX-13062/U cable out of the keying circuit.  (See Figure 12.)
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Figure 12.  System kevinq circuit, CX-13061/U disconnected from KY-57 RAD jack.
(f) 
If the RT unit now keys, one of the following items is bad: the J-3513/U, the TSEC/KY-57, the CX-13061/U, or the CX-13062/U.  If the RT unit still will not key, either the J-3513/U or the MT-1029 is bad.  Let's say that the RT unit still will not key with the CX-13061/U disconnected from the KY-57 RAD jack.  The MT-1029 or the J-3513/U is bad, and to determine which, turn the RT unit POWER switch to OFF.  Next, remove the RT from the MT-1029, disassemble the MT-1029, and remove the J-3513/U plug P1 from the MT-1029 jack J22.  Now, make a continuity check between the MT-1029 jack J24 Pin H and J22 Pin S.  If the meter indicates infinite ohms, the MT-1029 is bad and it would be repaired if possible.  If it is not possible, it would be sent to IDS for repair.  However, if the MT-1029 checked good, 0 ohms, the J-3513/U is bad and it would be sent to COMSEC maintenance for repair.
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(g) 
However, if the RT unit keyed with the CX-13061/U cable disconnected from the KY-57 RAD jack, one of the following items is bad: the J-3513/U, the KY-57, the CX-13061/U, or the CX-13062/U.  To identify which of these items is bad, more checks are needed.  First, reconnect the J-3513/U cable plug P1 to the MT-1029 jack J22 and reassemble the MT-1029.  Next, place the RT unit back in the MT-1029.  Then reconnect the CX-13061/U cable to the KY-57 RAD jack, and disconnect the CX-13062/U cable from the KY-57 AUDIO jack.  Now, move the handset from jack J5 on the J-3513/U to the AUDIO jack on the KY-57.  Then set the RT POWER switch to LOW or HIGH, and using the handset, try to key the RT unit.

(h) 
If the RT unit now keys, either the J-3513/U or the CX-13062/U cable is bad.  To determine which is bad, set the RT POWER switch to OFF and remove the RT unit from the MT-1029 mount.  Then, reach through the opening in the top of the mount, and disconnect the CX-13062/U cable from jack J1 on the J-3513/U junction box.  Next, check the continuity through the CX-13062/U cable from Pin C of P1 to Pin C of P2.  If the meter indicates infinite ohms, the CX-13062/U cable is bad and it will be sent to COMSEC maintenance for repair.  However, if the meter indicated 0 ohms, the CX-13062/U cable is good and that tells you that the J-3513/U is bad and it will be sent to COMSEC maintenance for repair.

(i) 
If, the RT did not key when the handset was connected to the KY-57 AUDIO jack, the possible bad items would be: the J-3513/U, the TSEC/KY-57, or the CX-13061/U.  To determine which item is actually bad, more checks are needed.  First, disconnect the CX-13061/U cable from the KY-57 RAD jack and with the KY-57 ON-OFF TD switch set to OFF, check continuity between Pin C of the KY-57 AUDIO jack and Pin S of the KY-57 RAD jack.

(j) 
If the meter indicates infinite ohms, the TSEC/KY-57 is bad.  It must be sent to COMSEC maintenance for repair.  If the meter indicated 0 ohms, the KY-57 is good.  Next, turn the RT unit POWER switch to OFF, and remove the RT unit from its mount.  Now, reach through the opening in the mount and disconnect the CX-13061/U cable from the J-3513/U jack J3.  On the CX-13061/U cable, locate Pin C of plug P1 and Pin S of plug P2 and check continuity between these two pins.  If the meter indicates infinite ohms, the CX-13061/U cable is bad; but, if the meter indicates 0 ohms, the J-3513/U is bad.  Regardless of which item, the CX-13061/U or the J-3513/U, is bad, it will be sent to COMSEC maintenance for repair.

(k) 
This completes the troubleshooting procedures for a system with a no keying problem.
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e. 
You should also recall that when the RT is keyed, K401 energizes K402.  
(See Figure 13.)
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Figure 13.  K402 and K5001 energized by RT keying.
f.   
Muting ground is then applied from K402 to the speaker muting relay K5001.
g.   
Then K5001 energizes to mute the RT internal and/or external speaker; that is, greatly reduces the speaker sound.  (See Figure 14).
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Figure 14.  K5001 muting internal and external speaker.
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h.  
An RT speaker muting function also is extended to all of its associated RTs and R-442s.  (See Figure 15.)

[image: image16.png]RT MUTING GROUND
TO R-442 MUTING
R-442 SPEAKER MUTING CIRCUIT : r—_—L"""";' - RELAY

r--va

RT MUTING GROUND — -t
FROM RT K402
f— 1

ENA NN —
mﬁ'.ﬂ

412
D & » s 3

RT MUTING GROUND
WIRE D OF CX-4721 - THROUGH MT-1898





Figure 15.  RT muting circuit extended to an R-442 muting circuit.
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i.  
With an RT keyed and its K402 energized, a muting ground is applied through its MT-1029, at Pin D of J24, through CR21, and out Pin D of J23.  Then, as you will see in a moment, to the B receiver mount jack J11.  Diode CR21 ensures that an RT auxiliary component (connected at 323) will not inadvertently mute the RT.  When the RT is keyed, its muting ground is applied from Pin D of its mount at J23, through wire D of cable CX-4721, through the MT-1898 at Pin D of J11 to Pin D of J14, and on to the R-442 speaker muting relay K5001.  The action of the R-442 speaker muting relay is the same as previously described from the RT speaker muting relay.  Only the speakers of the R-442 and the RT being keyed are muted.  The phone outputs are not affected by the speaker muting circuit.  (See Figure 16.) 
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Figure 16.  Speaker and phone outputs of RT and R-442.
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j. 
(Read step 24 of the Appendix, and then return to the text.)  EPC step 24 prescribes the way to check an R-442 speaker muting function.  If, when doing step 24, the sound at the R-442 speaker is not quieted (muted) but all previous EPC steps were normal, the radio set has a muting circuit defect.
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3.   
NO MUTING.  When you have a no muting situation at an R-442 speaker, the R-442, MT-1898, CX-4721, MT-1029, or the RT could be bad.  (See Figure 17.)
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Figure 17.  Troubleshooting muting circuit.
a.  
Within one or more of these items of equipment, the RT extended speaker muting circuit is adversely open.  The best troubleshooting technique for a muting problem of this type is continuity checks between specific test points.  The best procedure is to start by checking the R-442 at test point 1 (TP1 and then, if required, the RT at test point 2 (TP2).  (See Figure 17.)

CAUTION
FIRST, TURN ALL OF THE AFFECTED RADIO COMPONENTS POWER SWITCHES OFF, THEN REMOVE THE R-442 FROM ITS MOUNT.

b.  
To check the R-442 at TP1, set up the ohmmeter for ohms and then connect its meter leads between Pins A and D of J14.  Because of CR21, the positive ohms probe (red) must go to Pin A of J14 and the negative ohms probe (black) must go to Pin D of J14.  Make sure that the black ohms probe is in Pin D of J14.  The meter should now show high resistance.  (See Figure 18.) 
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Figure 18.  Ohmmeter set up for continuity check.
c.   
Next, turn the RT POWER switch to the LOW or HIGH power position.  While watching the meter, press and release the audio accessory PTT switch several times.  (See Figure 19.)
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Figure 19.  Observe meter deflection with PTT pressed.
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d.  
Each time the RT is keyed, the meter should show a much lower resistance as compared to each time the RT is unkeyed.  If this meter action occurs, the R-442 is defective and requires IDS maintenance.  If, however, for this first check you observe that the meter does not deflect to a lower reading, the MT-1898, CX-4721, MT-1029, or the RT is bad.

e.  
To check the RT, turn the RT POWER switch off and remove the RT from its mount.  Next, make a continuity check from the MT-1029, J24 Pin D, to the MT-1898, J14 Pin D, TP2.  (See Figure 20.) 
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Figure 20.  Testing for adverse open from MT-1029 to MT-1898.
f.  
To make this RT check, turn the RT POWER switch to the OFF position and remove the RT from its mount.  Using the ohmmeter, place the red ohmmeter on the MT-1029 Pin D on jack J24 and black on the MT-1898 jack J14 Pin D.  If the meter shows a low resistance (100 ohms or less), the RT is bad and the RT requires IDS maintenance.  If the ohmmeter shows high resistance (more than 100 ohms), the mount MT-1029, MT-1898, or the CX-4721 is bad.  To narrow this defect down to a specific item, you must check (one at a time) the continuity through each item.
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g.  
Start by separating the MT-1898 platform from its base.  The MT-1898 consists of an upper tray and a lower base.  They are connected to each other by four hex-head bolts and shock absorber assemblies.  To separate, remove the hexhead bolt, lift the upper tray, and unplug P11 from J11 of the mount.  (See Figure 21.) 
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Figure 21.  The mounting MT-1898/VRC used to hold the

auxiliary receiver R-442/VRC in a vehicle.
h.  
Next, measure the continuity from J11 Pin D to J14 Pin D as shown at TP3.  
(See Figure 22.)
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Figure 22.  Test point for troubleshooting MT-1898.
i. 
If a high resistance (more than 100 ohms) is measured, the MT-1898 is bad.  If, for this check, a low resistance (less than 100 ohms) is measured, the mount is good.  The next thing to check is the MT-1029.
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j.  
To check the MT-1029 mount, measure the resistance from Pin D of jack J24 to Pin D of jack J23 on the MT-1029.  (This circuit is shown in Figure 20.)  If the meter indicates 0 ohms, the CX-4721 cable is bad.  If the meter indicates infinite ohms, the MT-1029 mount is bad.  When a defect has been isolated to the MT-1029 mount, you must inspect the internal wiring of the mount junction box.  (See Figure 23 .)  This figure reviews the procedure for preparing the mount for a visual inspection of its internal wiring.  Remember, in this case, you are looking for an open in the RT extended speaker muting circuit within the defective mount.
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Figure 23.  Junction box of MT-1029, visual inspection.
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k.  
To check cable CX-4721, you must unplug it from both mounts.  Separate the MT-1029 platform from its base, and then unplug P21.  Remember, plug P21 is unplugged to remove input power from the mount.  Now with both plugs of CX-4721 exposed, make a continuity check from Pin D to Pin D of the CX-4721.  (See Figure 24.) 
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Figure 24.  Continuity check on CX-4721 cable.
1.   
When a high resistance (infinity) is measured, Pin D to Pin D is open, you must fix the wire or its connectors or replace the cable.  When a low resistance of 0 is measured, the cable is good and the MT-1029 must be bad.

PRACTICE EXERCISES:
10.  
What two types of abnormal keying conditions might occur in the AN/VRC-12 series radios?
a.  continuous and no keying

b.  continuous and partial keying

c.  no keying and partial keying

d.  partial and intermittent keying
11.  
With a continuously keyed radio, when you check the mount using an ohmmeter, which two pins at J24 do you check?

a.  B to J

b.  C to A

c.  D to A

d.  H to A
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12.  
For a continuously keyed RT, using an ohmmeter, what condition are we looking to find in the circuit?

a.  open

b.  short

c.  reversal

13.  
On the R-442 muting circuit, with CX-4721 between the MT-1029 and MT-1898, which wire of CX-4721 provides this muting?

a.  A

b.  B

c.  C

d.  D

14. 
When you have a no muting situation at an R-442 speaker, what are the items that could be bad?

a.  CX-4721 cable, R-442

b.  MT-1029 mount

c.  MT-1898, RT unit

d.  all of the above

15.  
To find out if the R-442 is causing a no muting problem, you unplug the R-442 from J14 of MT-1898 and make a resistance check at J14 from what pin to what pin?

a.  A to B

b.  A to C

c.  A to D

d.  none of the above

16.  
(See Figure 19.)  With the RT POWER switch in the LOW power position and the ohmmeter connected at J14 of MT-1898, what is the normal meter indication with the PTT switch pressed and held if the mount is good?

a.  high

b.  low
17.  
Both plugs of CX-4721 are exposed while you are making a continuity check on the cable to determine if it is good or bad.  What should you see if the cable is good?

a.  infinite ohms

b.  0 ohms
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ANSWERS:
10.  
a.

11.  
d.

12.  
b.

13.  
d.

14.  
d.

15.  
c.

16.  
b.

17.  
b.
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4.  
SUMMARY.  During this learning event on keying and muting, you have learned the theory and application of how an RT-524 or RT-246 is keyed electrically on a schematic from the audio accessory (handset M-80) connected to its front panel.  You have learned the sequence of actions that take place within an RT when it is keyed or unkeyed.  You learned circuit tracing of the keying circuit through the RT and MT-1029.  You also learned the muting circuit of the RT, MT-1029, CX-4721, MT-1898, and auxiliary receiver R-442.  You learned practical troubleshooting procedures and techniques used in determining a bad component and disposition of equipment of the AN/VRC-12 series radio keying and muting circuits.
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LEARNING EVENT II
System Troubleshoot Secured AN/VRC-12 Series Radio System Transmit Signal Path (RT-524 or RT-246) to a Defective Component, Cable, or Accessory.
5.  
TROUBLESHOOT THE SECURED AN/VRC-12 SERIES RADIO SYSTEM TRANSMIT SIGNAL PATH.  To troubleshoot the system transmit signal path, you must know the following:

· Which equipment performance checklist steps check the transmit functions.

· Which items of equipment are used in the transmit signal path.

· How the circuit is supposed to function.

· Be able to identify normal as well as abnormal indications.

· Be able to identify the circuit test points and determine which are good and which are bad indications.

· What maintenance action(s) must be taken to correct the malfunction(s).

a.  
The RT-524 and RT-246 comprise the AN/VRC-12 series of radio receiver-transmitters.  After an RT has been keyed; that is, its transmitter is turned on and its receive function turned off, the RT transmitter circuits must accomplish four primary functions.  These transmit functions are:

Generate an RF carrier signal whose frequency is in accordance with the RT dial setting.

Ensure that the frequency of the RF carrier signal is accurate.  This function is called automatic frequency control (AFC).

Frequency modulate the RF carrier signal in accordance with the audio intelligence to be transmitted--intelligence such as an operator's voice.

Provide voice sidetone so that when an operator is using an audio accessory that has headphones he can hear what he is saying.

Three important facts about these transmit functions will emerge during this lesson.

(1) 
At least in part, an RF carrier signal must be generated before modulation can take place.

(2) 
Modulation must occur before sidetone can be heard.

(3) 
When an RT produces an RF signal but has no sidetone, you hear motor boating (a putt-putt sound) and/or a rushing noise.  The RT is probably off frequency; that is, the RT has an AFC malfunction.
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b.  
Let us establish a typical secured AN/VRC-12 series radio system transmit signal path (plaintext) situation.

(1) 
Before you check the operation of a radio system, all of the presets of its controls must be made.  They are:

(a) 
Tune the RT MC-TUNE-KC controls to proper frequency.

(b) 
Turn the RT light switch to ON.

(c) 
Turn the RT VOLUME control to midscale.

(d) 
Turn the RT SQUELCH switch to NEW ON.

(e) 
Set the KY-57 OFF ON TD switch to OFF.

(f) 
Set the KY-57 FILL switch to position 1.

(g) 
Set the RT POWER switch to LOW.

(2) 
With the system properly mounted and properly cabled, you need only to key the handset to cause the RT unit to transmit.  You will recall that keying an RT unit is accomplished by pressing the handset PTT switch that is on the audio accessory that contains a microphone, such as an H-189 or H-250.  The RT will generate an RF signal that will be applied to its antenna section and will be radiated into space.

(3) 
At the same time as the RF signal is being generated, a 150-Hz signal is being generated by the RT unit.  This 150-Hz signal is applied to the RF signal and will be radiated into space with the RF signal.

(4) 
There are AFC circuits, inside the RT unit, that are designed to keep the RF signal stabilized--on frequency--according to the RT unit dial frequency setting.

(5) 
To voice modulate the transmitted RF signal, the system operator must press and hold the handset PTT switch and speak into the handset microphone element.  The operator's voice signal will cause the RF signal produced by the RT unit to be varied, in frequency, according to the pitch and volume of the operator's voice.
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c.  
As mentioned earlier, the RT when keyed produces an RF signal of a desired frequency and applies this signal to the antenna system.  This RF signal is produced within the RT when the A9000 power assembly sends three operating DC voltages to the transmit RF assembly A6000, which actually produces the RF signal being sent out to the antenna.  (See Figure 25.) 
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Figure 25.  A6000 generated RF signal being radiated by the antenna.
d.  
(See Figure 26.)  Within an RT, there are two circuits that are designed to ensure that the frequency of the A6000 RF signal is the same as the RT dial frequency setting.  These circuits are the automatic frequency control, AFC-1 and AFC-2.  They are used one at a time.
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Figure 26.  Automatic frequency control circuits.

(AFC-1 and AFC-2).

(1) 
The AFC-1 circuit will operate when the frequency being produced by A6000 is off frequency by more than 20,000 Hertz (20 kilohertz [kHz]).  AFC-1 will cause the A6000 assembly to work itself toward the dial frequency.  When the A6000 produces a signal that is within 20 kHz of the dial frequency setting, AFC-1 cuts off (stops working).

(2) 
AFC-2 starts working when AFC-1 stops working.  AFC-2 will cause the A6000 assembly to correct itself to produce the RT dial frequency and will lock the A6000 at this frequency.

PRACTICE EXERCISES:
18.  
When an RT is keyed, its transmitter is turned  ______ and its receive function is 
turned ________ .
19.  
Before checking the operation of a radio, all ______  of the controls must be made.

20.  
The  ______  ______  ______  circuits in the RT unit are designed to keep the RF signal on frequency.

21.  
(See Figure 25.)  Which assembly produces the RT RF signal when the radio handset is keyed?

a.  A8000

b.  A6000

c.  A4000

d.  A1000
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ANSWERS:
18.  
on, off
19.  
presets
20.  
automatic frequency control
21.  
b.
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6.  
VOICE MODULATION.  Now that the system is powered, keyed, and producing an RF signal equal to the RT unit dial frequency setting, let us see how to voice modulate this produced RF signal.  Voice modulation should occur when the system operator speaks into the microphone (mic) element of the keyed handset, such as an H-198 or H-250.  (See Figure 27.) 
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Figure 27.  H-189/H-250 circuit diagram.
a.  
The handset (H-189/H-250) is connected to the AUDIO jack on the J-3513/U junction box S5.  Its microphone circuit is between Pin A (ground) and Pin D (microphone circuit) of the audio plug.  This circuit is completed when the handset PTT switch is pressed.  The microphone element will convert the operator's voice sound energy to voice electrical signals and apply this signal to the audio circuit in the J-3513/U junction box.
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b.  
(Refer to Figure 28.)  The audio signal, the operator's voice, is applied to Pin D of the J-3513/U AUDIO jack from the microphone circuit (Pin D) of the handset.  From Pin D of the J-3513/U AUDIO jack, the signal is sent through relay K7A to Pin D of the J-3513/U jack J6.  The signal is sent through the CX-13064/U cable from Pin D of plug P1 to Pin D of plug P2, where it is applied to Pin D of the RT unit RETRANS jack.  Then, the signal is sent from Pin D of the RETRANS jack, through the RT A8000 assembly to Pin G of the RT unit X-MODE jack, where it is applied to Pin G of plug P3 on the CX-13064/U cable.  The signal travels through the CX-13064/U cable from Pin G of P3 to Pin M of plug P1, from where it is applied to Pin M of the J-3513/U jack J6.  The signal is then sent from Pin M of 36 through a relay and on to Pin K of jack 33 on the J-3513/U.  From Pin K of J3, the signal is applied to Pin K of plug P1, of the CX-13061/U cable, through the cable to Pin E of plug P2.  From Pin E of P2, the signal is applied to Pin E of the TSEC/KY-57 RAD jack, through the OFF switch contact of the OFF-ON TD switch and on to Pin D of the KY-57 RAD jack.  The signal is then applied to Pin D of the CX-13061/U plug P2 and then through the cable to Pin R of plug P1 and is applied to Pin R of the J-3513/U jack J3.  The signal then travels from Pin R of J3, through a relay, and is applied to Pin R of the J-3513/U jack J6.  The signal now travels from Pin R of plug P1, through the CX-13064/U cable to Pin E of plug P3, and is applied to Pin E of the RT unit X-MODE jack.  From Pin E of the X-MODE jack, the signal is processed through the RT A8000 assembly and sent into the RT A6000 assembly.  In the RT A6000 assembly, the signal modulates the RF signal in the A6000 assembly and is sent out of the A6000 through the RT RCV/XMIT relay and is applied to the RT antenna jack.  From the antenna jack, the signal is sent through the RF cable CG-1773/U and then through the MX-6707 matching unit to the matching unit antenna elements and is radiated out into space.
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Figure 28.  Transmit signal path (KY-57 off, plaintext).
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c. 
(See Figure 29.)  The system has a voice-sidetone circuit that provides the operator with a means to hear himself in the phone element of the handset, just like a civilian telephone.  The voice-sidetone is taken from the RF modulated signal and applied to the operator's handset.  A sample of the voice modulated RF signal is taken from the RT unit A6000 assembly and sent through the RT RCVR RF assembly A1000 and then through the RT A4000 assembly to Pin A of the RT unit X-MODE jack.  The voice signal at Pin A of the X-MODE jack is applied to Pin A of the CX-13064/U cable plug P3 through the CX-13064/U to Pin P of plug P1.  The signal goes through the J-3513/U from Pin P of J6 through relay K8B and is applied back to jack J6 Pin K.  The signal then is sent back through the CX-13064/U cable, from Pin K of P1 to Pin C of P3, and is applied to Pin C of the RT unit X-MODE jack.  The signal is then sent through the RT K401 relay and then through the RT AF section of the A5000 assembly to Pin S of the RT unit plug P401.  The signal is then sent through the MT-1029 phone audio out (unmuted) circuit, from Pin S of jack J24 to Pin H of jack J22, and is applied to Pin H of the J-3513/U cable plug P1.  From Pin H of plug P1, the signal is sent through a resistor to Pin B of the J-3513/U jack J5 and is then applied to Pin B of the handset (phone circuit) so it can be heard in the handset phone element as sidetone.
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Figure 29.  System voice sidetone path (plaintext).
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(1)
(See Figure 30.)  Because the AN/VRC-12 series of radios have a new squelch receive mode, an RT transmit RF signal also must be modulated by a 150-Hz tone.  To modulate an RT transmit RF signal path with a 150-Hz tone, the RT must be keyed and its SQUELCH switch must be in either its NEW ON, NEW OFF, or OLD OFF positions.  There will be no 150-Hz modulation when an RT SQUELCH switch is in its OLD ON position.  When an RT is keyed, the relay K401 movable contact, Contact 2, will move from Contact 4 to Contact 5 and will remain at Contact 5 as long as the RT remains keyed.  This relay-change plus the SQUELCH switch being in a position other than OLD ON will cause the squelch section of A5000 to self-generate a 150-Hz tone.  This 150-Hz tone is then applied from the squelch section of A5000 down through the closed contacts of the SQUELCH switch to the modulation assembly A8000.

(2) 
Within the A8000 assembly, the 150-Hz signal path is divided into two separate paths.  The 150-Hz feedback path starts at A8000 and goes down to the RT X-MODE jack to Pin J (see Figure 30).  When the CX-13064/U cable is connected to the X-MODE jack, a jumper inside the CX-13064/U cable applies the 150-Hz signal back to the X-MODE jack Pin D and then back to the squelch section of assembly A5000 to sustain the 150-Hz oscillation.  For the second path, the 150-Hz signal input to A8000 is amplified by A8000 and then applied to A6000 to modulate the A6000 RF signal.  Then, a sample of the transmitted modulated RF signal is sent back to the receive section of the radio and processed and sent to the phone element of the handset.
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Figure 30.  150-Hz modulation path.  (RT must be keyed.)
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PRACTICE EXERCISES:

22.  
What type modulation occurs when the operator speaks into the microphone?

a.  dual

b.  pulse

c.  single sideband

d.  voice

23.  
(Refer to Figure 28.)  Which two pins in the M-80 microphone make up its voice circuit?

a.  A to B

b.  A to C

c.  A to D

d.  A to E

24.  
The 150-Hz tone in the RT unit can be heard in every SQUELCH switch position except SQUELCH _________  __________ .
25.  
Which two pins in the X-MODE jack are used in the 150-Hz feedback path?

a.  C to A

b.  D0 to J

c.  E to G

d.  K to F
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ANSWERS:
22.  
d.

23.  
c.

24.  
OLD ON.

25.  
b.
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7.  
TRANSMIT MALFUNCTION.  Having seen how the RT transmit functions are accomplished, let us see how to check the different RT transmit functions and then how to troubleshoot an AN/VRC-12 series RT that has a transmit malfunction.

a.  
(See Figure 31.)  The test set AN/PRM-34 must be cabled to the radio as shown.  Also, the initial adjustments, verification of installation, presets, and self-test of the test set should have been completed.
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Figure 31.  AN/PRM-34 test set cabling.
b.  To check transmit functions, the handset must be keyed; that is, the handset PTT switch must be pressed and held.  The RT-524 and RT-246 transmit functions are basically the same, but for this learning event, the RT-524 will be used.  The how-to-proceed instructions direct the operator to do EPC step 14.  The note and caution information must be followed.

NOTE: 
During the check of EPC step 14, specific RT data must be recorded.  This data is in addition to other maintenance actions recorded on the reporting DA Form 2404 (Equipment Inspection and Maintenance Worksheet).  (See Figure 32.) 
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Figure 32.  Additional DA Form 2404 to be used when doing EPC step 14.

CAUTION
ENSURE THAT ALL ANTENNA COMPONENTS AND CABLES ARE CONNECTED TO THE APPROPRIATE RT.

c. 
(Read step 14 of the Appendix, and then return to the text.)  EPC step 14 checks the RT high-level RF transmit power and frequency accuracy.  The setup instructions must be followed exactly.
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d.   
(See Figure 33.)  When checking EPC step 14, the possible bad indications that could occur are listed on the DA Form 2404.
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Figure 33.  EPC stem 14--possible bad indications.
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(1) 
If an abnormal indication occurs that identifies a matching unit DC control problem, refer to the troubleshooting procedure for this type of problem which was presented in a previous learning event.

(2) 
If an RF output problem of no forward output power occurs, the RT unit is defective.  It should be sent to IDS for repair.  This also holds true for a forward RF output reading that is too high (more than 65 watts).

(3) 
If an RF problem occurs which indicates a reverse (RVS) power reading that is greater than one-third of the forward (FWD) output power reading, the radio site is not acceptable or the radio antenna system is defective.  It must be determined which.  As an example, if you have 40 watts FWD power, a normal indication of 0 to 13 watts RVS is acceptable, as this figure is within one-third of 40.  If the RVS is 15 watts, this indicates a defective antenna system, since 15 watts is more than one-third of 40 watts.

e.  
(See Figure 34.)  This chart, when used with EPC step 14, identifies the acceptable forward and reverse RF output and also the directions for what to do in the problem areas (gray areas).  The dashed (----) lines on this chart indicate normal FWD and RVS power limits.  (Study this chart before proceeding with the text.) 
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Figure 34.  Transmitted forward-RVS-reflected power chart

(----) shows examples of acceptable power readings.
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(1)  
If, when checking step 14, the abnormal indication of too large a reflected power occurs, the radio site is not acceptable, or the radio antenna system is defective; and the bad item must be identified.

(2) 
First, release the PTT switch; then check the antenna elements to see if they are tightly screwed together and that the bottom element is tightly screwed to the top of the matching unit; then check the step again.  If this Corrects the problem, continue with the operational check.  However, if this action does not correct the problem, the radio antenna system is defective; and you must troubleshoot to determine which part of the antenna system is defective.

(3)
Second, check the RF cable CG-1773 to see if it is defective.  Checking this cable consists of making the continuity and shorts checks shown.  (See Figure 35.) 
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Figure 35.  RF cable CG-1773--test points for continuity and short checks.
(4) 
The RF cable CG-1773, if good, will give the following readings when checked with an ohmmeter: test point 1 (TP1) = 0 ohms, TP2 = O ohms, and TP3 = infinite ohms.  If the ohmmeter indicated infinite ohms at test point 1 or at test point 2 or if the meter indicated 0 ohms at test point 3, the CG-1773 is defective and it would be repaired or replaced.  However, if the CG-1773 cable checked good, all three measurements are correct then the matching unit MX-6707 must be checked for a defect.
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(5) 
To check the matching unit MX-6707, first remove the antenna elements from the matching unit, set the AN/PSM-45 meter for ohms measurements, and make continuity and shorts checks on the matching unit.  (See Figure 36.)
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Figure 36.  MX-6707 test points for continuity and shorts checks.
(6) 
The MX-6707, when good, should indicate the following measurements when checked with an ohmmeter: TP1 = 0 ohms, TP2 = 0 ohms, TP3 = infinite ohms.  If an abnormal measurement is obtained on any of the three test points, the MX-6707 is defective and must be sent to IDS support for repair.

f.  
(Read step 15 of the Appendix, and then return to the text.)  EPC step 15 checks the RT low-level transmit power output.  If step 15 is bad; that is, more than 10 watts or less then 0.5 watts output, the RT is bad and it will be sent to IDS for repair.

g.  
(Read step 16 of the Appendix, and then return to the text.)  EPC step 16 checks the RT 150-Hz sidetone and modulation.
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(1)
If EPC step 16 is bad, the abnormal indication listed on the DA Form 2404 in Figure 37 will occur.
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Figure 37.  EPC step 16--possible bad indication.
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If EPC step 16 is bad, the possible bad items of equipment would be the RT unit or the CX-13064/U cable.  To see how this circuit is connected and working and to identify test points, see Figure 38.
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Figure 38.  150-Hz sidetone and feedback paths.
(2) 
The 150-Hz tone is produced in the squelch section of the A5000 assembly and then it is sent through the squelch switch contacts when the squelch switch is in any of its positions except OLD ON.  Then, the 150-Hz tone is sent into the A8000 assembly, where it is sent in two directions.  First, it is sent from the A8000 to the A6000 assembly where a sample of the RF signal is sent to the RT receive section A1000 assembly.  The 150-Hz tone is then processed through the A4000 and A5000 assemblies, like a normal received signal.  The second path of the 150-Hz tone is from the A8000 assembly to Pin J of the X-NODE jack, then into the CX-13064 cable plug P3 to a tie point inside the cable that sends the 150-Hz tone back to Pin D of the CX-13064 cable P3 plug, and then back to the squelch section of the A5000 assembly to reinforce the 150-Hz tone being produced.  This reinforcing of the 150-Hz oscillated tone is called regenerative feedback.  Remember, for the 150-Hz tone to be produced, the RT must be keyed.
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(3)
(See Figure 39.)  To determine which item is defective, the RT or the CX-13064 cable, disconnect the CX-13064 cable plug P3 from the RT unit X-MODE jack and locate Pins J and D on plug P3.  With the AN/PSM-45 set up to measure ohms, make a continuity check between Pins J and D of P3.  If the meter indicates 0 ohms, the cable is good and the RT unit is bad.  The RT is sent to IDS for repair.  However, if the meter indicated infinite ohms, the cable is bad and it is turned in to COMSEC maintenance for repair and/or replacement.
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Figure 39.  Continuity check between Pins J and D of CX-13064

cable plug P3 (P/O 150-Hz feedback path).
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(4) 
To complete the 150-Hz sidetone path (see Figure 40), the 150-Hz tone from A6000 is applied to A1000; then processed through the A4000 and A5000 assemblies.  It is then sent through the MT-1029 mount, from Pin S of J24 to Pin H of J22.  It is then sent through the J-3513, from Pin H of P1 to Pin B of J5.  It is then applied to the handset and sent to the handset phone element, where it is heard by the operator.  This part of the 150-Hz sidetone circuit was used in an earlier EPC step and was found to be good.
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Figure 40.  150-Hz sidetone receive path.
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h.  
(Read step 17 of the Appendix, and then return to the text.)  EPC step 17 checks the RT voice sidetone and modulation circuit.

(1) 
If step 17 is bad, the abnormal indication listed on the DA Form 2404 in Figure 41 will occur.
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Figure 41.  EPC step 17--possible bad indication.
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(2)
(Review Figure 29.)  This figure shows the transmit side of the voice sidetone path.  The receive side of the voice sidetone circuit is the same as the receive side of the 150-Hz sidetone circuit that checked good in EPC step 16; therefore, it is good now.  To determine if the RT is the bad item, disconnect the CX-13064/U cable from the RT unit X-MODE jack and RETRANS jack.  Now, place the X-MODE cap on the X-MODE jack, and connect the handset to the RETRANS jack and again check for voice sidetones.  If voice sidetones are not heard, the RT unit is defective.  Send it to IDS for repair.  If sidetones are heard when checking the RT unit, the RT unit is not defective.  However, one of the COMSEC items is bad; that is, the J-3513/U junction box, the TSEC/KY-57, the CX-13061/U cable, or the CX-13064/U cable.  To identify which of these items is actually bad, disconnect the other end of the CX-13064/U cable.  Set up the multimeter to measure resistance and make the following continuity checks (see Figure 42):

Pin D of P2 to Pin D of P1.

Pin G of P3 to Pin M of P1.

Pin E of P3 to Pin R of P1.
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Figure 42.  Continuity checks of CX-13064/U voice sidetone input circuits.
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If any of these continuity checks indicate infinite ohms, the cable is defective and would be turned in to COMSEC maintenance for repair.  If the continuity checks are all good, the cable must next be checked for shorts.  These short checks are (see Figure 43):
Pin J of P1 to Pins D, M, and R of P1 A.

Pin D of P1 to Pins M and R of P1 B.

[image: image44.png]P/O CX-13064/U





Figure 43.  Short checks of CX-13064/U voice sidetone input circuits.
If any of these short checks indicated 0 ohms, the cable is defective and would be turned in to COMSEC maintenance for repair.  If the short checks were all good, the CX-13064/U is not defective.
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(a) 
Up to this point, the RT unit and the CX-13064/U cable have been eliminated as possible bad items.  That still leaves the J-3513/U junction box, the TSEC/KY-57, and the CX-13061/U cable as the possible bad items.  To determine which of these three items is actually bad, first check the TSEC/KY-57 by disconnecting the CX-13061/U cable from the KY-57 RAD jack and make a continuity check between Pins E and D on the RAD jack.  (See Figure 44.) 
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Figure 44.  Continuity check of TSEC/KY-57 voice sidetone

input circuit (plaintext).
(b) 
A meter indication of infinite ohms identifies this circuit as being defective, and the TSEC/KY-57 is turned in to COMSEC maintenance for repair.  However, a meter indication of 0 ohms identifies the circuit as being good and eliminates the TSEC/KY-57 as a possible bad item.  This would leave only the J-3513/U and the CX-13061/U as the possible bad items.  To determine which of these two items is bad, the RT unit is turned off and removed from the MT-1029 mount and the CX-13061/U disconnected from the J-3513/U jack J3.  Now, the CX-13061/U is checked for open circuits and for shorted circuits.  (See Figures 45 and 46.) 
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(c) 
Continuity (open checks) measurements would be made on the CX-13061/U as follows:
Pin E of P2 to Pin K of P1 (Figure 45 A ).

Pin D of P2 to Pin R of P1 B.
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Figure 45.  Continuity check of CX-13061/U voice sidetone

input circuits.
A meter indication of infinite ohms identifies the circuit being checked as open (defective), and the cable is turned in to COMSEC maintenance for repair.  If both continuity checks indicated 0 ohms, the circuits are not open, but the circuits must still be checked for shorts as follows:
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Pin E of P2 to Pin T of P2 (Figure 46 A).

Pin E of P2 to Pin D of P2 B.
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Figure 46.  Short checks of CX-13061/U voice sidetone

input circuits.
A meter indication of 0 ohms identifies the circuits being checked as shorted together (defective) and the cable is turned in to COMSEC maintenance for repair.  However, if the continuity and short checks all checked good, the CX-13061/U is good and that would only leave the J-3513/U to be the bad item of equipment.  It would be turned in to COMSEC maintenance for repair.
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i.  
(Read EPC step 29 of the Appendix, and then return to the text).  EPC step 29 checks the ability of the RT unit to transmit to a distant station; that is, the operator's ability to establish communications with another radio set located a prescribed distance away.  If all of the EPC steps checked up to this point have checked good, then EPC step 29 should be good.  However, if EPC step 29 does not check good, the radio presets as well as the radio frequency setting should be checked.  Also, the radio site should be checked for obstructions that Would interfere with the signal being radiated.  When all of this has been done, initiate another distance check.  If a distance check still cannot be completed, contact your supervisor.

PRACTICE EXERCISES:

26.  
(Refer to Figure 32.)  When you check frequency accuracy in EPC step 14, how many different frequencies are used?

a.    2

b.    5

c.    7

d.  10

27.  
When you check RT frequency accuracy, the frequency can be off by no more than how many kilohertz?

a.  2 kHz

b.  3 kHz

c.  4 kHz

d.  5 kHz

28.  
When you check high-level RF output, the normal forward power readings are between--

a.    0 to 20 watts.

b.  20 to 40 watts.

c.  30 to 50 watts.

d.  30 to 65 watts.

29.  
When you check low-level RF output, a good forward RF output power reading would be between ______ and ______ watts.

30.  
When you check 150-Hz tone and modulation, a 150-Hz tone should be heard in all positions of the SQUELCH switch except ______  ______.
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ANSWERS:
26.  
d
27.  
c
28.  
d
29.  
0.5, 10
30.  
OLD ON.
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8.  
RT UNIT TSEC/KY-57 INPUT POWER IN THE CIPHER MODE.  In a tactical situation (battlefield environment), communications must be maintained between combat elements.  This communication must be of a nature that the enemy cannot intercept and use it to their advantage.  This is the purpose of the VINSON equipment, when used with communications equipment operating in the voice secure mode.

a.  
(Read step 25 of the Appendix, and then return to the text.)  EPC step 25 checks the input power to the TSEC/KY-57 used with the RT unit.  If the TSEC/KY-57 input power circuits are operating correctly, the normal indications in step 25 will occur.  However, if step 25 is bad, any of the abnormal indications shown on the DA Form 2404 in Figure 47 could be observed.
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Figure 47.  EPC step 25--possible abnormal indications.
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b. 
If you observe the abnormal indication of no CALL light and no alarm beeps, either the input power circuit or the squelch disabling circuit is defective.  To determine which circuit is actually bad, disconnect the CX-13062/U cable from the AUDIO jack on the KY-57 and disconnect the handset from the J35 of the J-3513/U and connect it to the AUDIO jack (31) on the KY-57.  If you still do not hear alarm beeps, the input power circuit is bad and the possible bad items of equipment would be: the RT unit, the MT-1029, the J-3513/U, the HYP-57, the TSEC/KY-57, the CX-13061/U cable, or the CX-13063/U cable.  (See Figure 48.) 
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Figure 48.  RT TSEC/KY-57 input power circuits.
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To determine which of the possible bad items of equipment is actually defective, you could use the following troubleshooting procedure.

(1)
(See Figure 49.)  Remove the handset from the KY-57 AUDIO jack; locate Pins A(-) and C(+) on the AUDIO jack (J1), and make a voltage measurement between these two pins.  If the meter indicates 5.2 VDC, the internal circuits of the KY-57 are defective and the KY-57 would be sent to COMSEC maintenance for repair.  If the meter indicted 0 volts, the following would be done.
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Figure 49.  Voltage check at KY-57 audio jack (31) --

Pins A and C.
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(2)
(See Figure 50.)  Disconnect the CX-13061/U cable from the RAD jack on the KY-57, locate Pins N(+) and G(-) on plug P2 of the CX-13061/U cable, and make a voltage measurement between these two pins.
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Figure 50.  Voltage check at P2 of CX-13061/U cable--

Pins N and G.
(a) 
If the meter indicates 22 to 30 VDC, the CX-13061/U cable will be reconnected to the KY-57 RAD jack and then the CX-13063/U cable would be disconnected from the HYP-57 jack J2.  Pins A(+) and B(-) would be located on plug P2 of the CX-13063/U cable and a voltage measurement made between these two pins.  (See Figure 51.) 
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Figure 51.  Voltage check on Pins A and B on P2 of CX-13063/U cable.

(b) 
If the meter indicates 0 volts, the CX-13063/U cable or the J-3513/U now becomes the possible defective item of equipment.  To determine which item is actually defective, disconnect the CX-13063/U cable from jack J2 on the J-3513/U and make a continuity check through the CX-13063/U cable from Pin B of P2 to Pin A of P1 and from Pin A of P2 to Pin B of P1.  (See Figure 52.) 
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Figure 52.  Continuity checks of CX-13063/U cable Pin B

of P3 to Pin A of P1 and Pin A of P2 to Pin B of P1.
(c) 
If the meter indicated infinite ohms on either of these two continuity checks, the CX-13063/U cable is defective and it will be sent to COMSEC maintenance for repair.  However, if the meter indicated 0 ohms for both of these continuity checks, the CX-13063/U cable is good and the J-3513/U is defective.  The J-3513 would be sent to COMSEC maintenance for repair.  However, if the voltage check between Pins A and B of plug P2 on the CX-13063/U cable was 22 to 30 VDC, the CX-13063/U cable would be reconnected to jack J2 on the HYP-57 and then the HYP-57 J31 would be unplugged from the KY-57 plug P1.  Now, Pins 1(-) and 5(+) on the HYP-57 jack J1 would be located, and a voltage measurement would be made between these two pins.  (See Figure 53.) 
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Figure 53.  Voltage check between pins 1 and 5 of jack J1

of HYP-57.
(d) 
If the meter indicates 0 volts between Pins 1 and 5 of J1 on the HYP-57, the HYP-57 is defective and would be sent to COMSEC maintenance for repair.  If the meter indicated 22 to 30 VDC for this measurement, the HYP-57 is not defective; but, the KY-57 is.  The KY-57 would be sent to COMSEC maintenance for repair.

(3) 
Let us go back to the voltage check between Pins N(+) and G(-) on plug P2 of the CX-13061/U.  If the meter had indicated 0 volts during this test, the possible bad items of equipment would be the CX-13061/U cable, the J-3513/U, the MT-1029, or the RT unit.  To identify which of these items is actually the defective item, you could follow the following procedure.  (See Figure 54.) 
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Figure 54.  Voltage check between Pin N and G of P2--

jumper between Pins B and C of J24.
(a) 
First, verify that the CX-13061/U cable is connected to jack J3 on the J-3513/U.  Then, set the RT unit POWER switch to OFF, and remove the RT unit from the MT-1029 mount.  Now, very carefully place an insulated jumper wire between Pins B and C of jack J24 on the MT-1029.  This jumper allows you to bypass the RT unit power circuits.  Now, repeat the voltage check between Pins N(+) and G(-) on plug P2 of the CX-13061/U cable.  If the meter indicates 22 to 30 VDC now, the RT unit is the defective item of equipment.  The RT would be sent to IDS for repairs.  However, if the meter indicated 0 volts, the RT unit is not defective; but, either the MT-1029, the J-3513/U, or the CX-13061/U cable is defective.  You could proceed as follows: First, very carefully remove the insulated jumper from the MT-1029 jack J24.  Then disassemble the MT-1029, and remove the J-3513/U cable plug P1 from the MT-1029 jack J22.  Now, locate Pins C of J24 and C of J22, and make a continuity check between these two pins.  (See Figure 55.) 
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Figure 55.  Continuity check of MT-1029 Pin C of J22 to Pin C of J24.

(b) 
If the meter indicates infinite ohms, the MT-1029 is defective.  You would either repair it yourself or send it to IDS for repair.  If the meter indicated 0 ohms when making this measurement, the MT-1029 is not defective; but, either the J-3513/U or the CX-13061/U is defective.  You would proceed by disconnecting the CX-13061/U cable from the J-3513/U jack J3 and make continuity checks through the cable, from Pin N of P2 to Pin H of P1 and from Pin G of P2 to Pin A of P1.  (See Figure 56.)  If either of these two continuity checks indicated infinite ohms, the CX-13061/U cable is defective and it would be sent to COMSEC maintenance for repair.  However, if both continuity checks were good, the J-3513/U is the defective item of equipment and it would be sent to COMSEC maintenance for repair.
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Figure 56.  CX-13061/U cable continuity checks--

Pins N to H and G to A.
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c.  
When you observe the abnormal indications of no CALL light and no alarm beeps, the CX-13062/U cable is removed from the KY-57 AUDIO jack, the headset is moved from jack J5 of the J-3513/U and connected to the KY-57 AUDIO jack, and you hear alarm beeps.  You do not have an input power problem, but you do have a squelch disabling circuit problem.  If the squelch disabling circuit is defective, the possible defective items of equipment are the RT unit, the MT-1029, the J-3513/U, the CX-13061/U, or the KY-57.  To determine which of these items of equipment is the actual defective item, the following procedure could be followed.

(1)
(See Figure 57.)  First, disconnect the CX-13061/U cable from the KY-57 RAD jack, and locate Pins N(+) and G(-) on the CX-13061/U plug P2.  Then, very carefully place an insulated jumper wire between these two pins.  Now, using another jumper wire, place one end of the second jumper wire in Pin T of plug P2 and then, using the other end of the second jumper wire, tap the metal end of the first jumper wire that is inserted into Pin G of P2.
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Figure 57.  Squelch disabling (KY-57) ground circuit check.
If, when Pin G is tapped by the end of the second jumper that is in Pin T of P2, the RT unit CALL lamp lights when the jumper wire makes contact with the Pin G jumper lead and goes off when the jumper wires break contact, the KY-57 is the defective item of the equipment.  The KY-57 would be sent to COMSEC maintenance for repair.  However, if the RT unit CALL lamp did not light when the jumper leads touched, the KY-57 is not the defective item of equipment.  Either the CX-13061/U, the J-3513/U, the MT-1029, or the RT unit is defective.  To further troubleshoot the squelch disabling circuit, you could proceed as discussed in paragraph (2).
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(2) 
First, set the RT unit POWER switch to OFF, and remove the RT from its mount.  Next, set up the AN/PSM-45 for a diode test, and then locate Pin P on the MT-1029 jack J24 and Pin T on the CX-13061/U cable plug P2.  (See Figure 58.)  Now, place the meter red test lead on Pin P of J24 and the black test lead on Pin T of P2.  Observe the meter display.  The meter should show a low resistance reading.  Now, reverse the meter test leads, and observe the meter display.  The meter should now show a higher resistance reading.  If the meter indications are as listed above, the circuit checked good; therefore, the RT unit is defective.  Send it to IDS for repair.  However, if the meter indicates a high resistance (infinite) on both of the above measurements, the RT unit is not defective; but, one of the three items being measured is defective, and more tests are needed.
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Figure 58.  Squelch disabling circuit check--through the

MT-1029, J-3513/U, and CX-13061/U.
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(3)
(See Figure 59.)  Disconnect the CX-13061/U cable from jack J3 of the J-3513/U, and make a continuity check from Pin T of P2 to Pin L of P1.  If the meter indicates infinite ohms, the CX-13061/U is defective.  Send it to COMSEC maintenance for repair.  If the meter indicated 0 ohms, the cable is good, and either the MT-1029 or the J-3513/U is defective.  You could continue to troubleshoot by continuing with paragraph (4).
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Figure 59.  Continuity check of CX-13061/U squelch disabling circuit.

(4)
(See Figure 60.)  Disassemble the MT-1029, and disconnect the J-3513/U cable plug P1 from the MT-1029 jack J22.  Now, make a continuity check through the MT-1029, from Pin P on J24 to Pin P on J22.  If the meter display indicates infinite ohms, the MT-1029 is defective.  Repair it or send it to IDS for repair.
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Figure 60.  Continuity check of MT-1029 squelch disabling circuit.
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d.  
If, when checking the TSEC/KY-57 input power, you observe the following indications; that is, the RT unit CALL lamp lights but there are no alarm beeps in the handset phone element, you do not have an input power or a squelch disabling circuit problem.  You do have an alarm audio circuit problem.  When this problem occurs, and because the previous op check steps checked good, the only possible defective items of equipment are the KY-57, the CX-13063/U cable, or the J-3513/U junction box.  Before going any further, you must realize that the alarm signal (beeps) originates in the alarm circuits in the TSEC/KY-57.  If alarm beeps are not heard, you disconnect the CX-13062/U from the AUDIO jack (J1) on the KY-57, move the headset to the AUDIO jack on the KY-57, and listen for the alarm beeps.  If the alarm beeps are not heard now, the KY-57 is defective.  Send it to COMSEC maintenance for repair.  If you hear alarm beeps with the headset connected to the KY-57 AUDIO jack, the KY-57 is not defective and more checks are needed.  (See Figure 61.) 
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Figure 61.  Continuity check of audio circuits

through the CX-13062/U cable.
(1) 
Disconnect the CX-13062/U cable from the J-3513/U jack J1 and make continuity checks through the cable, from Pin A of P2 to Pin A of P1 and from Pin B of P2 to Pin B of P1.  If either continuity measurement indicated infinite ohms, the CX-13062/U is defective and is sent to COMSEC maintenance for repair.
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(2) 
However, if the cable checked good, 0 ohms, for both continuity checks, you should then make a shorts check of the cable.  (See Figure 62.)  If the meter indicates 0 ohms, the CX-13062/U is defective and will be sent to COMSEC maintenance for repair.  If the meter indicated infinite ohms, the cable is good and that identifies the J-3513/U as the bad item.  It will be sent to COMSEC maintenance for repair.
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Figure 62.  Shorts test of CX-13062/U audio circuits.
e.  
If, when checking EPC step 25b, you observe abnormal indications of RT CALL lamp does not go off and alarm does not clear, the alarm clear circuit is defective.  (See Figure 63.)  The circuit that causes the KY-57 alarm circuit to clear starts at Pin C of the handset.  When the handset is keyed, the circuit is completed through the handset to Pin C of jack J5 on the J-3513/U, through the J-3513/U from Pin C of J35 through relay K2B to Pin C of the J-3513/U jack J1.  Then, through the CX-13062/U cable from Pin C of P1 to Pin C of P2.  Then, from Pin C of the KY-57 AUDIO jack through the KY-57 switch contact (in the ON position) to the KY-57 alarm clear + keying circuit section.  You should recall that when EPC step 7 (keying--plaintext) was checked earlier, this circuit from the handset through the J-3513/U through the CX-13062/U to the KY-57 switch contact was used.  If EPC step 7 checked good, then this circuit is good up to the KY-57 switch contact.  When step 7 was checked, the KY-57 OFF ON TD switch was in its OFF position.  In step 25, this switch is set to ON.  The only difference in these two step checks is a different circuit in the KY-57; therefore, if step 25b is abnormal, the only possible defective item of equipment is the KY-57.  If defective, the KY-57 will be sent to COMSEC maintenance for repair.
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Figure 63.  EPC step 25b--alarm clear circuit.

9.  
LOADING TSEC/KY-57 USING KYK-13/TSEC (STEP 26).  (Read step 26 of the Appendix, and then return to the text.)  EPC step 26 checks the ability of the TSEC/KY-57 that is being used with the RT unit to accept a variable from the variable loading device KYK-13/TSEC.  If both the TSEC/KY-57 and the KYK-13/TSEC are working correctly, the normal indications listed in step 26 will occur.  If either the TSEC/KY-57 or the KYK-13/TSEC is defective, any of the abnormal indications listed on the DA Form 2404 in Figure 64 could occur.
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Figure 64.  EPC step 26--possible abnormal indications.
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(1) 
If, when doing step 26a and 26b, you observe abnormal indications, the TSEC/KY-57 will be the defective item of equipment.  It will be sent to COMSEC maintenance for repair.

(2) 
If, when doing step 26c, you observe abnormal indications, the KYK-13/TSEC will be the defective item of equipment.  It will be sent to COMSEC maintenance for repair.

(3) 
If an abnormal indication occurs in step 26d (any FILL position), the part of the step you are checking will again identify the bad item of equipment.  That item of equipment, the TSEC/KY-57 or the KYK-13/TSEC, will be sent to COMSEC maintenance for repair.

10.  
R-442 RECEIVER TSEC/KY-57 INPUT POWER IN THE CIPHER MODE.  (Read EPC step 27 in the Appendix, and then return to the text.)  EPC step 27 checks the input power to the VINSON equipment that is used with the R-442 receiver.  If the R-442 TSEC/KY-57 input power circuits are operating correctly, the normal indications listed in step 27 will occur.  However, if step 27 is bad, the abnormal indications shown on the DA Form 2404 in Figure 65 could be observed.
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Figure 65.  EPC step 27--possible abnormal indications.
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a.  
If you observe the abnormal indication of no CALL light and no alarm beeps is observed, either the input power circuit or the squelch disabling circuit is defective.  To determine which circuit is actually bad, the CX-13062/U cable would be disconnected from the KY-57 AUDIO jack (31) and the handset could be moved from J5 on the J-3513/U and connected to the AUDIO jack of the KY-57 to check for alarm beeps.  If alarm beeps are still not heard, the input power circuit is defective.  The possible bad items of equipment would be the MT-1898, the J-3514/U, the HYP-57, the KY-57, the CX-13061/U cable, or the CX-13063/U cable.  (See Figure 66.)  To determine which of the possible bad items of equipment is actually defective, you could use the following troubleshooting procedures.
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Figure 66.  R-442 TSEC/KY-57 input power circuits.

82

(1)
(See Figure 67.)  Remove the handset from the KY-57 AUDIO jack, locate pins A-) and C(+) on the AUDIO jack, and make a voltage check between these two pins.  If the meter indicates 5.2 VDC, the internal circuits of the KY-57 are defective.  Send the KY-57 to COMSEC maintenance for repair.
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Figure 67.  Voltage check between Pins A and C of KY-57 audio jack.
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(2) 
If the meter indicated 0 volts when you checked between Pins A and C on the KY-57 AUDIO jack, the following would be done.  (See Figure 68.)  Disconnect the CX-13061/U cable from the RAD jack on the KY-57, locate Pins N(+) and G(-) on plug P2 of the CX-13061/U cable, and make a voltage measurement between these two pins.  If, when you are making the voltage check shown in Figure 68, the meter indicated 0 volts, the possible bad items of equipment are now the CX-13061/U cable, the J-3514/U junction box, or the MT-1898 mount.  To determine which of these items is actually bad, you could perform the checks in paragraph (3).
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Figure 68.  Voltage check between Pins N(+) and G(-) of CX-13061/U plug P2.
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(3)
(See Figure 69.)  Disconnect the CX-13061/U from jack J3 on the J-3514/U and make continuity checks through this cable, from Pin N of P2 to Pin H of P1 and from Pin G of P2 to Pin A of P1.  If either of the continuity checks through the CX-13061/U indicated infinite ohms, the cable would be defective and it would be sent to COMSEC maintenance for repair.  If both continuity checks were good, 0 ohms, the cable is not bad.  The possible bad items are now the J-3514/U or the MT-1898.  More checks are needed to determine which is the actual bad item.
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Figure 69.  Continuity checks of CX-13061/U from

Pin N of P2 to Pin H of P1 and from Pin G of P2 to Pin A of P1.
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(4)
(See Figure 70.)  Of the two remaining possible defective items of equipment, the MT-1898 and the J-3514/U, the MT-1898 mount is the easiest to check.  First, turn the R-442 POWER ON RESET switch to its OFF position.  Then, remove the R-442 from its mount, and disassemble the mount.  Next, disconnect the J-3514/U cable plug from jack J12 of the MT-1898.  Now, locate Pin C of J14 and Pin C of J12 on the MT-1898, and make a continuity check between these two pins.  If the meter indicates infinite ohms, the MT-1898 is defective.  Repair it if possible, or if not possible, send the MT-1898 to IDS for repair.  However, if the meter indicated 0 ohms, the MT-1898 is good and the J-3514/U is the defective item.  Send it to COMSEC maintenance for repair.
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Figure 70.  Continuity check of MT-1898 power circuit,

Pin C of J14 to Pin C of J12.
(5) 
Let us go back to the voltage check between Pins N(+) and G(-) on plug P2 of the CX-13061/U cable.  If the meter had indicated 22 to 30 VDC on this measurement, the CX-13061/U, the J-3514/U, and the MT-1898 would all have been good.  This would have identified as the possible bad items of equipment the KY-57, the HYP-57, the CX-13063/U cable, or the J-3514/U.
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(a) 
To determine which of these four items is actually defective, you have to make more checks.  First, reconnect the CX-13061/U cable to the KY-57 RAD jack and then disconnect the CX-13063/U cable from the HYP-57 jack J2.  See Figure 71.)  Then locate Pins A(+) and B(-) on the CX-13063/U cable plug P2, and make a voltage measurement between these two pins.
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Figure 71.  Voltage check between Pins A(+) and B(-) on

plug P2 of CX-13063/U cable.
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(b) 
If when you check the voltage between Pins A and B of P2 on the CX-13063/U cable the meter indicated 0 volts, the CX-13063/U cable and the J-3514/U become the suspected defective items.  To identify which, first remove the CX-13063/U cable from jack J4 on the J-3514/U.  Then, make continuity measurements through the cable from Pin A of P2 to Pin B of P1 and from Pin B of P2 to Pin A of P1.  (See Figure 72).  If either check indicates infinite ohms, the cable is defective and would be sent to COMSEC maintenance for repair.  However, if both checks were good, 0 ohms, the CX-13063/U is not defective.  The J-34514/U is defective and would be sent to COMSEC maintenance for repair.  Realize that if 22 to 30 volts was measured between Pins A and B of P2 on the CX-13063/U cable, the J-3514/U and the cable are both good and the HYP-7 or the KY-57 would be the possible bad items.  They would be checked to determine which is actually defective.
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Figure 72.  Continuity check of CX-13063/U cable from Pin A of P2

to Pin B of P1 and Pin B of P2 to Pin A of P1.
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(6) 
If the meter indicated 22 to 30 VDC between Pins A and B of P2 on the CX-13063/U cable, reconnect the cable to jack J2 on the HYP-57.  Then, unplug the HYP-57 from the KY-57 plug P1 and locate Pins 1(-) and 5(+) on the HYP-57 jack J1.  Now, make a voltage measurement between the two pins.  (See Figure 73.)  If when you are making the voltage check at jack J1 on the HYP-57 the meter indicated 0 volts, the HYP-57 is defective.  The HYP-57 would be sent to COMSEC maintenance for repair.  However, if the meter indicated 22 to 30 VDC between Pins 1 and 5 at J1 on the HYP-57, it is not defective.  The KY-57 would be defective, and it would be sent to COMSEC maintenance for repair.
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Figure 73.  Voltage check between Pins 1(-) and 5(+) of HYP-57 jack J1.
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b.  
When you observe the abnormal indications of no CALL light and no alarm beeps, the CX-13062/U cable is removed from the KY-57 AUDIO jack, and alarm beeps are heard when a handset is connected to the KY-57 AUDIO jack, you do not have an input power problem.  However, you do have a squelch disabling circuit problem.  If-the squelch disabling circuit is defective, the possible bad items of equipment would be the R-442, the MT-1898, the J-3514/U, the CX-13061/U cable, or the TSEC/KY-57.  To determine which of these items is the actual bad item, the following procedures could be followed.

(1)
(See Figure 74.)  First, disconnect the CX-13061/U cable from the KY-57 RADIO jack, and locate Pins N(+) and G(-) on the CX-13061/U cable plug P2.  Then, very carefully place an insulated jumper wire between these two pins.  Now, using another insulated jumper wire, place one end of the second jumper wire in Pin T of plug P2 and then, using the other end of the second jumper wire, tap the metal end of the first jumper wire that is inserted into Pin G of P2.  If, when pin G is tapped by the end of the second jumper that is in Pin T of P2, the R-442 CALL lamp lights and goes off when contact is broken between the two jumpers, the KY-57 is the defective item of equipment.  Send the KY-57 to COMSEC maintenance for repair.  However, if the CALL lamp on the R-442 did not light when the jumper wires were placed together, the KY-57 is not the defective item of equipment.  Either the CX-13061/U, the J-3514/U, the MT-1898, or the R-442 is defective.  To further troubleshoot the squelch disabling circuit, you could proceed with the test discussed in paragraph (2).
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Figure 74a.  Squelch disabling (KY-57) ground circuit check.
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Figure 74b.  Squelch disabling (KY-57) ground circuit check.
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Figure 74c.  Squelch disabling (KY-57) ground circuit check.

91c FOLDOUT
(2)
First, set the R-442 POWER ON RESET switch to OFF, and remove the R-442 from its mount.  Next, set up the AN/PSM-45 for a diode test, then locate Pin F on the MT-1898 jack J14, and then locate Pin T on the CX-13061/U cable plug P2.  (See Figure 75.)  To check this circuit, with a diode in it, place the meter red test lead in Pin F of J14 and the meter black test lead in pin T of P2.  Observe the meter display.  The meter should show a low resistance reading.  Now, reverse the meter test leads, and observe the meter display again.  The meter should now show a higher resistance reading.  If the meter indications are as listed above , the circuit is good; therefore, the R-442 is the defective item.  Send it to IDS for repair.  However if the meter indicated a high resistance (infinite) on both measurements, the R-442 is not defective, but one of the three items just checked is defective.  More tests are needed.
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Figure 75.  Squelch disabling circuit check--through the

MT-1898, J-3514/U., and the CX-13061/U cable.
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(3)
(See Figure 76.)  Disconnect the CX-13061/U cable from jack J3 of the J-3514/U and make a continuity check through the CX-13061/U cable from Pin T of P2 to Pin L of P1.  If the meter indicated infinite ohms, the CX-13061/U cable is defective.  Send it to COMSEC maintenance for repair.  If the meter indicated 0 ohms, the cable is good and either the MT-1898 or the J-3514/U is defective:  You could continue troubleshooting by performing the check in paragraph (4).
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Figure 76.  Continuity check of CX-13061/U squelch disabling circuit.

(4)
(See Figure 77.)  Disassemble the MT-1898 mount, and disconnect the J-3514/U cable plug P1 from the MT-1898 jack J12.  Now, make a continuity check through the MT-1898, from Pin F on J14 to Pin F on J12.  If the meter display indicates infinite ohms, the MT-1898 is defective.  Repair it or send it to IDS for repairs.
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Figure 77.  Continuity check of MT-1898

squelch disabling circuit.
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c.  
If when you are checking the TSEC/KY-57 input power you observe the following indications; that is, the R-442 CALL lamp lights, but there are no alarm beeps in the handset phone element, you do not have an input power or a squelch disabling circuit problem.  You do have an alarm audio circuit problem.  Since the previous op check steps checked good, the only possible defective items of equipment are the KY-57, the CX-13062/U, or the J-3514/U.  Before going any further, you must realize that the alarm signal (beeps) originates in the alarm circuits in the KY-57.  If you do not hear alarm beeps, disconnect the CX-13062/U from the KY-57 AUDIO jack (J1), then move (connect) the handset to the KY-57 AUDIO jack, and listen for the alarm beeps.  If you do not hear alarm beeps, the KY-57 is defective and it would be sent to COMSEC maintenance for repair.  However, if you hear alarm beeps in the handset, the KY-57 is not defective and more checks are needed.  (See Figure 78.) 
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Figure 78.  Continuity checks of audio circuits

through the CX-13062/U cable.
(1) 
Disconnect the CX-13062/U cable from the J-3514/U jack J2 and make continuity checks through the cable, from Pin A of P2 to Pin A of P1 and from Pin B of P2 to Pin B of P1.  If either continuity measurement indicates infinite ohms, the CX-13062/U is defective and would be sent to COMSEC maintenance for repair.
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(2) 
However, if the CX-13062/U cable checked good, 0 ohms, for both continuity checks, you should then make a shorts check of the cable.  (See Figure 79.)  If the meter indicates 0 ohms, the CX-13062/U cable is defective.  It will be sent to COMSEC maintenance for repair.  However, if the cable checked good (infinite ohms) the CX-13062/U cable is good, but the J-3514/U is defective.  It will be sent to COMSEC maintenance for repair.
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Figure 79.  Shorts check of CX-13062/U audio circuits.

96

d.  
If when you are checking EPC step 27b, you observe the abnormal indication of receive CALL lamp does not go off and alarm does not clear, you have an alarm clear circuit that is defective.  (See Figure 80.)  The alarm clear circuit is activated when the INITIATE button on the J-3514/U is pressed.  Pressing this initiate button applies a ground to the alarm clear circuit, which is from Pin C of J2 on the J-3514/U through the CX-13062/U cable from Pin C of P1 to Pin C of P2 then through the KY-57 AUDIO jack Pin C through the KY-57 OFF-ON TD switch contact (in the ON position) to the KY-57 alarm clear section.  If this circuit is defective, the possible bad items of equipment will be the J-3514/U, the CX-13062/U cable, and the TSEC/KY-57.  To determine which is the actual bad item of equipment, you could proceed as follows.
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Figure 80.  Receiver (R-442) alarm clear circuit--simplified diagram.
(1) 
First, disconnect the CX-13062/U cable from the KY-57 AUDIO jack, then connect a handset to the KY-57 AUDIO jack, key the handset, observe the R-442 CALL light, and listen to the handset phone element to see if the alarm clears.  If the receivers CALL lamp does not go off and the KY-57 alarm does not clear, the TSEC/KY-57 is defective and will be sent to COMSEC maintenance for repair.  However, if the CALL lamp does go off and the KY-57 alarm does clear, the KY-57 is not defective.  The CX-13062/U or the J-3514/U is defective.  To determine which of these two items is actually defective, you could proceed by making the checks in paragraph (2).
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(2) 
First, disconnect the CX-13062/U cable from jack J2 of the J-3514/U.  Then, locate Pins C on the CX-13062/U cable plugs P1 and P2.  Now, using an ohmmeter, make a continuity check between Pin C of P1 and Pin C of P2.  (See Figure 81.)  If the meter indicates infinite ohms, the cable is defective and must be sent to COMSEC maintenance for repair.  If the meter indicates 0 ohms, the cable is not defective, but the J-3514/U is defective.  It would be sent to COMSEC maintenance for repair.
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Figure 81.  Continuity check of CX-13062/U.

Pin C of P1 to Pin C of P2.
11.  
LOADING TSEC/KY-57 USING KYK-13/TSEC (STEP 28).  (Read step 28 of the Appendix, and then return to the text.)  EPC step 28 checks the ability of the TSEC/KY-57 that is being used with the R-442 receiver to accept a variable from the variable loading device KYK-13/TSEC.  If both the KY-57 and the KYK-13/TSEC are working correctly, the normal indications listed in step 28 will occur.  If either the KY-57 or the KYK-13/TSEC is defective, any of the abnormal indications listed on the DA Form 2404 in Figure 82 could occur.

(1)
If when you are doing steps 28a and 28b abnormal indications are observed, the TSEC/KY-57 will be the defective item of equipment.  It will be sent to COMSEC maintenance for repair.

(2) 
If when you are doing step 28c abnormal indications are observed, the KYK-13/TSEC will be the defective item of equipment.  It will be sent to COMSEC maintenance for repair.

(3) 
If an abnormal indication occurs in step 28d (any FILL position), the part of the step being checked will again identify the bad item of equipment.  That item of equipment, the TSEC/KY-57 or the KYK-13/TSEC, will be sent to COMSEC maintenance for repair.
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Figure 82.  EPC step 28--possible abnormal indications.
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12.  
RT DISTANCE CHECK.  (Read EPC step 29 in the Appendix, and then return to the text.)  EPC step 29 checks the ability of the system RT unit to communicate with a distant station operator.  You have performed the op check on the system, steps 1 through 28.  They all checked good.  The most likely reason that step 29 would check bad is the radio site.  If step 29 cannot be completed, check for obstructions between your radio location and the location of the station with which you are trying to communicate.  If there are obstructions between your site and the distant station site, relocate your radio station and try again to communicate with the distant station operator.  If you still cannot communicate with the distant station, report this condition to your supervisor.

13.  
R-442 RECEIVER DISTANCE CHECK WITH TSEC/KY-57.  (Read EPC step 30 in the Appendix, and then return to the text.)  EPC step 30 checks the ability of the system auxiliary receiver, the R-442 using the TSEC/KY-57, to receive a transmitted signal from a distant station that also is using a TSEC/KY-57.  Both your auxiliary receiver and the distant station transmitter must be using the same variable.  If step 29 checked good, but step 30 did not check good, report this condition to your supervisor.

14.  
SHUTDOWN OF COMMUNICATIONS SYSTEM.  (Read EPC step 31 in the Appendix, and then return to the text.)  EPC step 31 checks the ability of the communications system to be shut down (turned off).  The normal indication column, for the portion of the step being checked, will identify the defective item of equipment when that part of the step is incorrect.  If the item identified as bad is a component or cable of the VINSON equipment, it will be sent to COMSEC maintenance for repair.  If a radio component, RT or R-442, is identified as bad, it will be sent to IDS maintenance for repair.

15.  
SUMMARY.  During this learning event on the transmit signal path, you have learned how the RT unit generates an RF signal and then radiates this signal into space by way of antenna.  However, the RT-transmitted RF signal is locked on frequency by the AFC circuits according to its dial frequency setting, how voice plus 150-Hz modulation is accomplished, how operating voltage is provided to the COMSEC equipment, and finally, how transmission is accomplished when using COMSEC equipment.  Additionally, this learning event presented detailed information on how to troubleshoot a defective RT with COMSEC equipment and to transmit a signal path circuit to a defective component, cable, or accessory.  You learned which item of equipment could be repaired at unit level, which items of equipment required IDS and COMSEC maintenance repairs to restore them to normal operation.  If you apply the skills and knowledge learned in this learning event, you will be able to repair, or request repairs that will keep the AN/VRC-12 series radio sets with COMSEC equipment in constant operation.
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