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GENERAL

Subcourse MM5041, Direct Support Maintenance of RT-1167/ARC-164(V is designed to teach the knowledge necessary to perform direct support maintenance on the RT-1167/AN/ARC-164(V).
Lesson 1
SQUELCH ADJUSTMENTS FOR RT-1167/ARC-164(V)

TASK
Squelch adjustments for AN/ARC-164(V).
CONDITIONS
You will have a radio set AN/ARC-164(V), maintenance kit MK-994/AR, signal generator AN/URM-127, RF signal generator SG-1170, digital electronic voltmeter AN/USM-486/U, electronic voltmeter AN/URM-145, wattmeter AN/URM-120, modulation meter AM-FM (Marconi TF-2300B), maintenance kit MK-1192/ARM, variable attenuator CN-318/G, microphone termination box SM-B-625789, microphone headset H101A, digital electronic counter AN/USM-459, oscilloscope AN/USM-488( ), and BNC type T connector UG-274A/U, 20 dB PAD.  Equivalent test equipment may be substituted when listed equipment is not available.
Whenever pronouns or other references denoting gender appear in this document, they are written to refer to either male or female unless otherwise indicated.
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STANDARD
Acceptable performance is obtained when the student can perform direct support squelch adjustments for the AN/ARC-164(V) within 5 minutes per adjustment IAW TM 11-5821-311-34, paragraph 3-4.
(This objective supports SM Task Number 113-586-0156.)

Lesson 2
DIRECT SUPPORT TEST OF RT-1167/AN/N/ARC-164(V)

TASK
Perform direct support test of AN/ARC-164(V) to verify performance of the radio and to use for equipment final inspection.
CONDITIONS
Given radio set AN/ARC-164(V), maintenance kit MK-994/AR, signal generator AN/URM-127, RF signal generator SG-1170, digital electronic voltmeter AN/USM-486/U, electronic voltmeter AN/URM-145, wattmeter AN/URM-120, modulation meter AM-FM (Marconi TF-2300B), maintenance kit MK-1192/ARM, variable attenuator CN-318/G, microphone termination box SM-B-625789, microphone headset H-101A/U, digital electronic counter AN/USM-459, frequency comparator CM-77A/U, oscilloscope AN/USM-488( ), BNC type T connector UG-274A/U, 20 dB PAD.  Equivalent test equipment may be substituted when listed equipment is not available.
STANDARD
Minimum acceptable performance is evident when the student can isolate one out of two malfunctions within 30 minutes per problem IAW TM 11-5821-311-34, Tables 3-2 through 3-14.
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SUBCOURSE CONTENT


This subcourse contains two lessons on the RT-1167/AN/ARC-164(V).  Items covered are squelch adjustments and troubleshoot RT-1167/AN/ARC-164(V).

Supplementary Requirements.  None

Materials Needed:  Given a radio set AN/ARC-164(V), maintenance kit MK-994/AR, signal generator AN/URM-127, RF signal generator SG-1170, digital electronic voltmeter AN/USM-486/U, electronic voltmeter AN/URM-145, wattmeter AN/URM-120, modulation meter AM-FM (Marconi TF-2300B), maintenance kit MK-1192/ARM, variable attenuator CN-318/G, microphone termination box SM-B-625789, microphone headset H-101A/U, digital electronic counter AN/USM-459, frequency comparator CM-77A/U, oscilloscope AN/USM-488(  ), BNC type T connector UG-274A/U, 20 dB PAD.  Equivalent test equipment may be substituted when listed equipment is not available.

Supervisor Assistance.  A qualified supervisor OJT monitor.

Reference.  TM 11-5821-311-34.

Prerequisite.  MOS holder (35L).

NOTE:
There is no specific time limitation on completion of this subcourse.  However, it should be completed without delay.  The materials furnished with this subcourse (if any) may be retained.

iv

GRADING AND CERTIFICATIONS INSTRUCTIONS
(PERFORMANCE)

INSTRUCTIONS TO THE STUDENT
1.  This subcourse contains a performance final examination, which requires the equipment and the assignment of a supervisory OJT monitor to determine your successful completion of the subcourse.  In order for you to successfully complete the subcourse, you must perform the task correctly in one of two attempts within a specified time limit.
2.  YOU ARE REQUIRED TO TAKE THE PERFORMANCE FINAL EXAMINATION.  To take the performance final examination, your commander must provide you with all the required test equipments, and a supervisory OJT monitor to certify your successful completion of the subcourse.
3.  If you fail to meet the test standard, you will be required to take remedial training.  You will not be given this test again until you complete the remedial training and not until at least 24 hours have elapsed between the failure and the completion of remedial training.  If you fail to meet the test standard the second time, you must repeat the complete lesson.
INSTRUCTIONS TO THE OJT MONITOR
1.  You, the OJT monitor, must supervise the student during training.

a.
You are to provide all required assistance and guidance during the practice phase of training.

b.
Discuss the SOJT objective with the student to ensure he understands the training objective.

c.
Make sure the student has all the items needed to
perform the job tasks.
2.  You are responsible for testing the student.

a.
Ensure that an area is available for testing.

b.
Answer any questions the student may have prior to the test.
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c.
Ensure student has AN/ARC-164(V) radio sets for testing.

d.
See that the AN/ARC-164(V) in use is maladjusted in the section being adjusted.  There should only be one maladjusted section at a time.  Each adjustment must fall within the tolerance range specified in TM 11-5821-311-34.

e.
Do not provide any guidance or assistance during the graded test.

f.
Make sure the student meets the time requirement of the task objectives.  To accomplish this, you must ask the shop NCOIC to help determine the average time for the performance of each job task for your shop.  Allow the student only one and one half times the shop's standard to complete each adjustment.
3.  You must provide the student with all materials needed as identified in the Administrative Instructions on page iv.
INFORMATION TO UNIT COMMANDER
1.  The
 supervised on-the-job training (SOJT) program is designed to help conduct hands-on equipment training in the unit.  This subcourse requires minimum administrative action by your personnel.
2.  MM5041, Direct Support Maintenance of RT-1167/AN/ARC-164(V) increases the proficiency of personnel required to perform maintenance on the AN/ARC-164(V) radio.  

3.  Your cooperation and support is needed for the student to successfully complete this subcourse.  You are requested to provide an OJT monitor who is proficient in avionic communications equipment repair to conduct the SOJT and to administer the final examination.
vi

INTRODUCTION
1.  The AN/ARC-164(V), as part of the aircraft communications system, gets the message to and from the ground as well as between aircrafts.
2.  The AN/ARC-164(V) is part of the standard lightweight avionics equipment (SLAE) package.  Other items of equipment that make up the package are radio set AN/ARC-114, AN/ARC-115, and AN/ARC-116; direction finder set AN/ARC-89; and communications system control C-6533/ARC.

a.
Maintenance kit MK-994/AR is not part of the SLAE package, but you should be thoroughly familiar with it.  The MK-994/AR is used to operate and test all components of the SLAE family of equipment.  The MK-994/AR contains all cables and tools needed to connect the SLAE equipments to the maintenance kit.

NOTE: 
It is important that you use a maintenance kit MK-994/AR that has a designator of A after the serial number or a maintenance kit that has been modified to accept the AN/ARC-164.  To check the MK-994/AR for this modification, connect a wire from J1-H of the test set to ground (J1-P) and measure the continuity between J10 and J11 (center conductors) of the test set.  If continuity is present, then your maintenance kit MK-994/AR has been modified for use with the AN/ARC-164.

b.
The AN/ARC-164(V) is an ultra high frequency (UHF) transceiver (transmitter-receiver) operating in the UHF range of 225.000 to 399.975 MHz.  The AN/ARC-164(V) has two modes of operation:

(1)
Clear voice communications (nonsecure).

(2)
Automatic direction finding.
3.  You will be expected to perform direct support test on the AN/ARC-164(V).  Once you have performed the direct support test, you will either return the equipment to the user's inventory or evacuate the radio to the general support (AVIM) maintenance facility for repair.
4.  You must develop the skills covered in this subcourse to adjust the main and guard receiver squelch and to repair the AN/ARC-164(V).  At the end of this subcourse, you will be tested on your ability to perform these tasks.
vii

LESSON 1
SQUELCH ADJUSTMENTS FOR RT-1167/AN/ARC-164(V)

TASK
Squelch adjustments for AN/ARC-164(V).
CONDITIONS
You will have a radio set AN/ARC-164(V), maintenance kit MK-994/AR, signal generator AN/URM-127, RF signal generator SG-1170, digital electronic voltmeter AN/USM-486/U, electronic voltmeter AN/URM-145, wattmeter AN/URM-120, modulation meter AM-FM (Marconi TF-2300B), maintenance kit MK-1192/ARM, variable attenuator CN-318/G, microphone termination box SM-B-625789, microphone headset H-101A/U, digital electronic counter AN/USM-459, oscilloscope AN/USM-488( ), and BNC type T connector UG-274A/U, 20 dB PAD.  Equivalent test equipment may be substituted when listed equipment is not available.
STANDARDS
Acceptable performance is obtained when the student can perform direct support squelch adjustments for the AN/ARC-164(V) within 5 minutes per adjustment IAW TM 11-5821-311-34, paragraph 3-4.

1

Learning Event 1:
MAIN SQUELCH ADJUSTMENT
1.  To adjust the NOISE SQUELCH in the main receiver, you will need the following test equipment:

a.
Radio set AN/ARC-164(V) (Figure 1).

NOTE:
Ask the monitor for an AN/ARC-164(V) that needs a noise SQUELCH adjustment.
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Figure 1.  Radio set AN/ARC-164(V).
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b.
Maintenance kit MK-994/AR (Figure 2).

NOTES:
Make sure that the MK-994/AR is complete with all accessories.  Paragraph 1-6 and Figure 1-2 of TM 11-6625-928-12 will show you what makes up the MK-994/AR.  Page 3 gives the modification details.
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Figure 2.  Maintenance kit MK-994/AR.
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c.
Digital electronic voltmeter AN/USM-486 (Figure 3).  AN/USM-486 is used to measure the output from the receiver part of the AN/ARC-164(V) under test.  Input to the AN/USM-486 is applied to the input connectors on the front of the AN/USM-486.
[image: image4.png]



Figure 3.  Digital electronic voltmeter AN/USM-486.
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d.
Signal generator SG-1170 (Figure 4).  The SG-1170 provides an RF signal input to the AN/ARC-164(V).
[image: image5.png]



Figure 4.  Signal generator SG-1170.

e.
BNC type T connector UG-274A/U (Figure 5).
[image: image6.png]



Figure 5.  BNC type T connector UG-274A/U.
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f.
Headset microphone H-157 (Figure 6).  The headset part of the H-101A/U is used to check the audio output from the AN/ARC-164(V).
[image: image7.png]



Figure 6.  Headset microphone H-157.
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g.
Maintenance accessory kit MK-1192/ARM (Figure 7).  You will need part of this kit to make interconnections between the AN/ARC-164 and the MK-1192/ARM.
[image: image8.png]



Figure 7.  Maintenance accessory kit MK-1192/ARM.
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2.  Now use Figure 8 as a guide to connect the equipment.  Have your supervisor check your equipment setup.  If you make an error, make sure you understand the correct equipment connections before continuing.
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Figure 8.  Equipment setup.
CAUTION
DO NOT PRESS THE TONE BUTTON (FIGURE 9) ON THE RT-1167/ARC-164(V) WHILE THE SIGNAL GENERATOR SG-1170 IS CONNECTED TO THE TEST SETUP.
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Figure 9.  Tone button.
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3.  To do the main receiver squelch adjustment, refer to paragraph 3-4a of TM 11-5821-311-34.  We have listed the step-by-step procedure below.  Take your time and follow the procedures in the order they are presented.  Should you have any problems, ask your supervisor for help.

a.
Set up equipment as follows:

(1)
Set the SG-1170 signal generator to 225.00 MHz.

(2)
Set the SG-1170 output to 47 uV as measured on the AN/URM-145 RF voltmeter.

(3)
Set the SG-1170 to modulate the RF signal 30 percent at 1000 Hz.

(4)
Preset the AN/ARC-164(V) controls (Figure 10) as follows:

(a)
Frequency selectors to 225.00 MHz.

(b)
FUNCTION SELECTOR switch to BOTH.

(c)
SQUELCH switch to ON.

(d)
BANDWIDTH (BW) switch to WB.
CAUTION
BE GENTLE WITH THE WIDEBAND (WB), NARROWBAND (NB) SWITCH BECAUSE IT WILL BREAK EASILY.  DO NOT OVERTURN THE SWITCH.

(e)
MANUAL-PRESET GUARD switch to MANUAL.

(f)
VOLUME (VOL) control at MIDRANGE.
[image: image11.png]



Figure 10.  AN/ARC-164(V) controls.
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(5)
Preset the MK-994 controls as follows:

(a)
RADIO ANTENNA FUNCTION switch to XCVR.

(b)
RADIO TEST SELECTOR switch to 6.

(c)
COMM CONT NUMBER 1 SELECTOR switch to 1.

(d)
Power DC switch to ON.

b.
Perform AN/ARC-164(V) adjustment.

(1)
Raise the frequency chart on the front panel, and adjust main receiver (MN) squelch (SQ) control fully counterclockwise.

(2)
Adjust the radio set VOL control for an AC voltmeter indication of 0.75±0.25 V rms on the AN/USM-486.  (Note the dB level for reference in next step).

(3)
Set the SG-1170 MOD SELECTOR switch to OFF.  Adjust the RF ATTEN for a 10 dB indication on the AN/USM-486.

(4)
Reapply the modulation signal SG-1170 (MOD selector to 1000 Hz).

(5)
Adjust the main receiver squelch (MN SQ) clockwise until the receiver is just squelched (a rushing noise in the headset stops).

(6)
Slowly turn the MN SQ control counterclockwise until the receiver is just unsquelched (rushing noise returns to headset).

(7)
Decrease the RF signal generator output by 9 dB.  The receiver should squelch.

(8)
Slowly increase the RF signal generator output until the receiver just unsquelches.  Observe the voltmeter reading for reference in the next step.

(9)
Remove the modulation from the SG-1170 (MOD selector to OFF).

(10)
The AN/USM-486 should indicate between -7 and -13 dB from the previous reading.  If not, repeat steps (2) through (10) as required.

(11)
Set the MK-994 POWER DC switch to OFF.

(12)
If you have any problems, ask your SOJT monitor for help. 
10
4.  Now that you have completed your adjustment, have your supervisor check your work.  If you have any mistakes talk to your supervisor about them.
5.  Ask your supervisor to maladjust your equipment so that you can practice adjusting the main receiver noise squelch again.
Learning Event 2:
GUARD SQUELCH ADJUSTMENT
1.  Next, we will adjust the guard receiver noise squelch.  The equipment setup is the same as for the main receiver noise squelch.
2.  To do the adjustment of the guard receiver noise squelch, follow the step-by-step procedures listed in paragraphs 3-4b(1) through (13) of TM 11-5821-311-34.  Except for frequency, you should find this procedure to be about the same as the main receiver squelch adjustment.  Should you have any problems, ask your supervisor for help.
3.  When you have completed the adjustment, have your supervisor check your work.  If you have any errors, discuss them with your supervisor before going to next step.  If you think you need more practice, have your supervisor maladjust your equipment and go through the adjustment again.
4.  If you had any difficulty, discuss the problem with your supervisor.  If you think you need more practice, ask your supervisor to maladjust your equipment and go through the procedure again.
11

LESSON 2
DIRECT SUPPORT TEST OF RT-1167/AN/ARC-164(V)

TASK
Perform direct support test of AN/ARC-164(V) to verify performance of the radio and to use for equipment final inspection.
CONDITIONS
Given a radio set AN/ARC-164(V), maintenance kit MK-994/AR, signal generator AN/URM-127, RF signal generator SG-1170, digital electronic voltmeter AN/USM-486/U, electronic voltmeter AN/URM-145, wattmeter AN/URM-120, modulation meter AM-FM (Marconi TF-2300B), maintenance kit MK-1192/ARM, variable attenuator CN-318/G, microphone termination box SM-B-625789, microphone headset H-101A/U, digital electronic counter AN/USM-459, frequency comparator CM-77A/U, oscilloscope AN/USM-488( ), BNC type T connector UG-274A/U, 20 dB PAD.  Equivalent test equipment may be substituted when listed equipment is not available.
STANDARDS
Minimum acceptable performance is evident when the student can isolate one out of two malfunctions within 30 minutes per problem IAW TM 11-5821-311-34, Tables 3-2 through 3-14.
REFERENCES
Chapter 3, Section I, TM 11-5821-311-34
Learning Event 1:
DIRECT SUPPORT TESTING OF AN/ARC-164(V)

1.  From time-to-time I am going to refer you to Section I, Chapter 3 of TM 11-5821-311-34.  The direct support testing procedures are in Section I.  Read CAREFULLY paragraphs 3-1 through 3-4.

a.
You should get the following main points from the material you read:

(1)
You must take certain precautions to prevent damaging the radio.

(2)
You will use many items of test equipment to help you do your job.

(3)
You will have five subassemblies to check.
12

b.
Does the job of eliminating subassemblies before we find the faulty one sound hard?  
Don't worry, it's not.  We have a simple procedure to follow.
2.  Now, take a look at the test equipment that you will be using.  Some of the equipment you used in Lesson 1 will not be discussed.

a.
Oscilloscope AN/USM-488( ) (Figure 11) is used to check signal amplitude and waveform.  Your shop may not have this particular oscilloscope.  If not, ask your supervisor for an equivalent scope.
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Figure 11.  Oscilloscope AN/USM-488( ).
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b.
Electronic voltmeter AN/USM-486 (Figure 12) is used to measure DC voltages in the radio.  The AN/USM-486 is a very accurate meter.
[image: image13.png]



Figure 12.  Electronic voltmeter AN/USM-486.

c.
Signal generator AN/URM-127 (Figure 13) provides a means of inserting audio signals into radio set AN/ARC-164(V).
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Figure 13.  Signal generator AN/URM-127.
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d.
Frequency comparator CM-77A/U (Figure 14) provides an alternate means for measuring percent of modulation.
Figure 14.  Frequency comparator CM-77A/4.
Picture not available.

e.
Frequency counter AN/USM-459 (Figure 15) is used to check the frequency of a signal.
[image: image15.png]



Figure 15.  Frequency counter AN/USM-459.
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f.
Modulation meter (Marconi TF 2300B) (Figure 16) is used to monitor the modulated RF carrier signal produced by the transmitter portion of the AN/ARC-164(V).
Figure 16.  Modulation meter.
Picture not available.

g.
Microphone termination box SM-B-624789 (Figure 17) is used to adapt the audio output connector on the AN/URM-127 to J15 on the MK-994/AR.
[image: image16.png]



Figure 17.  Microphone termination box SM-B-624789,

NOTE:
Although the termination box is part of general support maintenance kit MK-1191/AR, it is required at the DS level.
16


h.
Wattmeter AN/URM-120 (Figure 18) is used to measure the power out of the transmitter portion of the AN/ARC-164(V).  The wattmeter will be connected between J9 and J10 of the MK-994/AR.

[image: image17.png]



Figure 18.  Wattmeter AN/URM-120.

i.
Variable attenuator CN-318/G (Figure 19) provides attenuation modulation.
Figure 19.  Variable attenuator CN-318/G.
Picture not available.
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j.
20 dB PAD (Figure 20) is used with test equipment to attenuate RF signals.
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Figure 20.  20 dB PAD.

k.
Electronic voltmeter AN/URM-145 (Figure 21) measures RF voltage.
[image: image19.png]



Figure 21.  Electronic voltmeter AN/URM-145.

NOTE:
It is IMPORTANT that you know how to use these pieces of test equipment in order to complete this lesson.  If you have any questions about any of the test equipment, ask your supervisor to help you get familiar with them.  Then continue with the lesson.
3.  Now that you know your test equipment, you can perform the testing procedures.
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a.
You must follow the procedures outlined in paragraph 3-5 of TM 11-5821-311-34.  First, perform all of the tests in Tables 3-2 through 3-14 of Chapter 3 on a known good AN/ARC-164(V).
CAUTION
DO NOT PRESS THE TONE BUTTON WHILE THE RADIO IS CONNECTED TO THE SIGNAL GENERATOR SG-1170, OR DAMAGE TO THE SIGNAL GENERATOR WILL OCCUR.

b.
If you have any problems or questions, ask your supervisor for help.  If not, proceed with the lesson.

c.
When performing DS test on the AN/ARC-164(V), test procedures provide an indication of the probable malfunction in the radio set.  These procedures are listed below.

(1)
Perform the tests in Tables 3-2 through 3-14 of TM 11-5821-311-34 until you get a test failure or incorrect reading.  The correct readings and indications are listed under required indication.

(2)
Look under the column probable failure and determine which subassembly has failed.

(3)
If a failure occurs, evacuate the radio to a general support (AVIM) maintenance facility.

(4)
If the radio passes all maintenance tests performed, return to the user's equipment inventory.

d.
Perform the DS test procedures and verify the operational status of the radio.

e.
Ask the supervisor for another radio.  You should test at least three radios to gain experience.  Remember, the supervisor is willing to help you, should you need help.  Work at your own pace and take a break when you need one.  When you finish call the supervisor and have him check your work.  If your supervisor finds anything wrong discuss the problem area with him.
4.  When you feel confident that you can perform direct support test on the AN/ARC-164(V), tell the supervisor you are ready to take the final examination.  Otherwise, you should practice more and discuss any problem areas with the supervisor before taking the test.
19

FINAL EXAMINATION
(PERFORMANCE)


Date:  30 September 87
SUBCOURSE NUMBER/TITLE:

MM 5041, Direct Support Maintenance of

RT-1167/ARC-164(V)

TASK
Perform all DS maintenance of RT-1167/ARC-164(V).
CONDITIONS
Given a radio set AN/ARC-164(V), maintenance kit MK-994/AR, signal generator AN/URM-127, RF signal generator SG-1170, digital electronic voltmeter AN/USM-486/U, electronic voltmeter AN/URM-145, wattmeter AN/URM-120, modulation meter AM-FM (Marconi TF-2300B), maintenance kit MK-1192/ARM, variable attenuator CN-318/G, microphone termination box SM-B-625789, microphone headset H-101A/U, digital electronic counter AN/USM-459, frequency comparator CM-77A/U, oscilloscope AN/USM-488( ), BNC type T connector UG-274A/U, 20 dB PAD.  Equivalent test equipment may be substituted when listed equipment is not available.
STANDARD
Minimum acceptable performance is obtained when the student can perform all DS maintenance on the RT-1167/ARC-164(V) given two attempts per subtask.  You must perform squelch adjustments within 45 minutes per adjustment IAW TM 11-5821-311-34, paragraph 3-4.  You must perform testing procedures on two of three RT-1167/ARC-164(V) within 30 minutes per radio.

Using TM 11-5821-311-34, perform direct support maintenance of the RT-1167/ARC-164(V).  Adjustments must fall within the tolerance range specified in TM.  A NO-GO on both attempts of any subtask is a NO-GO for the entire examination.  Inform your supervisory OJT monitor if equipment fails to meet TM specifications.
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	1ST ATTEMPT
	2D ATTEMPT

	
	
	NO-
	INITIALS
	
	NO-
	INITIALS

	SUBTASK
	GO
	GO
	OF MONITOR
	GO
	GO
	OF MONITOR


1.
Adjust noise squelch in

the main receiver.
___
____
____________
___
___
________
2.
Adjust noise squelch in

the guard receiver.
___
____
____________
___
___
________


3.
Perform direct support

test on radio set AN/

ARC-164(V).
___
____
____________
___
___
________

4.
Perform direct support

test on radio set AN/

ARC-164(V).
___
____
____________
___
___
________

5.
Perform direct support

test on radio set AN/

ARC-164(V).
___
____
____________
___
___
________
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