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SAFETY STEPS TO FOLLOW IF SOMEONE IS THE VICTIM OF ELECTRICAL SHOCK

DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL

IF POSSIBLE, TURN OFF THE ELECTRICAL POWER

IF YOU CANNOT TURN OFF THE ELECTRICAL POWER, PULL, PUSH, OR LIFT THE PERSON TO SAFETY USING A DRY WOODEN POLE OR A DRY ROPE OR SOME OTHER INSULATING MATERIAL

SEND FOR HELP AS SOON AS POSSIBLE

AFTER THE INJURED PERSON IS FREE OF CONTACT WITH THE SOURCE OF ELECTRICAL SHOCK, MOVE THE PERSON A SHORT DISTANCE AWAY AND IMMEDIATELY START ARTIFICIAL RESUSCITATION
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HIGH VOLTAGE

is used in the operation of this equipment
DEATH ON CONTACT
may result if personnel fail to observe safety precautions

Never work on electronic equipment unless there is another person nearby who is
familiar with the operation and hazards of the equipment and who is competent in administering
first aid. When the technician is aided by operator’s, he must warn them about dangerous areas.

Whenever possible, the power supply to the equipment must be shut off before beginning
work on the equipment. Take particular care to ground every capacitor likely to hold a dangerous potential.
When working inside the equipment, after the power has been turned off, always ground every part before

touching it.

Be careful not to contact high-voltage connections or 115 volt ac input connections when installing or
operating this equipment.

Whenever the nature of the operation permits, keep one hand away from the equipment to reduce
the hazard of current flowing through the body.

Warning:| Do not be misled by the term “low voltage.” Potentials as low as 50 volts may cause death under

adverse conditions.

For Artificial Respiration, refer to FM 21-11.
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SAFETY SUMMARY

The following are general safety precautions that are not related to any specific procedures and therefore do not appear elsewhere in this publication. These are
recommended precautions that personnel must understand and apply during many phases of operation and maintenance.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must at all times observe all safety regulations. Unless specifically directed in this manual, do not replace components or make adjustments
inside the equipment with any power supply turned on. Under certain conditions, dangerous potentials may exist in the power supplies when the power control is in
the off position. To avoid causalities, always remove power and discharge and ground a circuit before touching it.

DO NOT SERVICE OR ADJUST ALONE

Under no circumstances should any person reach into or enter the enclosure for the purpose of servicing or adjusting the equipment except in the presence of
someone who is capable of rendering aid.

RESUSCITATION
FIRST AID

Each person engaged in electrical operations will be trained in first aid, particularly in the technique of mouth to mouth resuscitation and closed chest heart massage
(FM 21-11).

The following warnings appear in this volume, and are repeated here for emphasis.

WARNING
A 3-wire (line, neutral, and safety ground) AC line power connections is required when operating the equipment. If a 3-wire safety grounded AC power receptacle is

not available, a separate ground wire must be installed from the chassis ground to an earth ground. Without an adequate ground, the equipment chassis and frame
will float to a dangerously high potential.

WARNING

Lethal voltage is used in the operational checkout of this unit. Death on contact may result if personnel fail to observe the following safety precautions. Remove
watches and rings and exercise extreme caution when working inside the equipment throughout the remainder of this procedure.

TM 11-5820-919-40-2
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WARNING

Prior to performing the following functions all electrical power is to be removed from the system. External power
disconnected and a "MAINTENANCE IN PROGRESS" tag attached or power switches will be locked out to prevent
inadvertent energizing of the system.

WARNING

Lifting heavy equipment incorrectly can cause serious injury. Do not try to lift more than 35 pounds by yourself. Get a
helper. Bend legs while lifting. Don't support heavy weight with your back.
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REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you know of a way to improve the procedures, please let us
know. Mail your letter, DA Form 2028 (Recommended Changes to Publications and Blank Forms), or DA Form 2028-2 located
in the back of this manual direct to: Commander, US Army Communications-Electronics Command and Fort Monmouth, ATTN:

AMSELME-MP, Fort Monmouth, NJ 07703-5007. A reply will be furnished to you.
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SECTION O

GENERAL

0-1. SCOPE. This manual covers Radio Set AN/PRC-104(A). This manual provides instructions for general support maintenance.
Throughout this manual AN/PRC-104 should be AN/PRC-104(A).

0-2. CONSOLIDATED INDEX OF ARMY PUBLICATIONS AND BLANK FORMS Refer to the latest issue of DA Pam 310-1 to
determine whether there are new editions, changes or additional publications pertaining to the equipment.

0-3. MAINTENANCE FORMS, RECORDS, AND REPORTS

a. Reports of Maintenance and Unsatisfactory Equipment. Department of the Army forms and procedures used for equipment
maintenance will be those prescribed by DA Pam 738-750 as contained in Maintenance Management Update.

b. Report of Packaging and Handling Deficiencies. Fill out and forward SF 364 (Report of Discrepancy (ROD)) as prescribed in AR 735-
11-2/DLAR 4140.55/NAVMATINST 4355.74AJAFR400-54/MCO 4430.3F.

c. Discrepancy in Shipment Report (DISREP) (SF 361). Fill out and forward Discrepancy in Shipment Report (DISREP) (SF 361) as
prescribed in AR 55-38/NAVSUPINST 4610.33C/AFR 75-18/MCO P4610.19/DLAR 4500.15.

0-4. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR). If your Radio Set AN/PRC-104(A) needs improvement,
let us know. Send us an EIR. You, the user, are the only one who can tell us why you don't like the design. Put it on an SF 368 (Quality
Deficiency Report). Mail it to Commander, US Army Communications-Electronics Command and Fort Monrnouth, ATTN: AMSEL-ME-
MP, Fort Monmouth, New Jersey 07703-5007. We'll send you a reply.

0-5. ADMINISTRATIVE STORAGE. Administrative Storage of equipment issued to and used by Army activities will have preventive
maintenance performed in accordance with the PMCS charts before storing. When removing the equipment from administrative storage
the PMCS should be performed to assure operational readiness. Disassembly and repacking of equipment for shipment or limited
storage are covered in TM 740-90 1.

0-6. DESTRUCTION OF ARMY ELECTRONICS MATERIEL. Destruction of Army electronics materiel to prevent enemy use shall be in
accordance with TM 750-244 2.

0-1/(0-2 blank)

TM 11-5820-919-40-2



TM 11-5820-919-40-2
INTRODUCTION

This technical manual provides maintenance prints for Radio Set ANtPRC-104 (radio set). It is used in conjunction with the general instructions, maintenance information, and theory contained with the general instructions, maintenance information, and theory
contained in| TM 11-5820-919-40-1. For parts ordering information refer to TM 11-5820-919-24P

Maintenance prints are provided for the radio set; the receiver/exciter unit and its 5 modules; and the amplifier/coupler unit and its 2 modules. The maintenance prints radio set and the two units are the same as those contained in TM 11-5820-919-40-lo The
maintenance prints include schematics, power distribution; component location; test and alignment setup; performance test; and alignment procedures.

Schematic diagrams contain pertinent voltage and waveform reference data to assist in fault isolation and are used an conjunction with the performance test flowcharts.

Component location diagrams locate and list every replaceable component, and identify the location of test points and pins required to monitor voltages and waveforms on performance test flowcharts.

Test and alignment setup diagrams provide a list of test equipment, a list of special tools and materials, fabricated cables and fixtures, and initial connections for the test setup, They are used in conjunction with the performance test flowcharts. Module
performance tests may be performed more easily if the module is tested while inside the radio set, rather than extended via cables. Once a fault is indicated, the module should be removed from the radio set and connected via appropriate extender cables.

Performance test flowcharts provide performance test (heavy flow line) and troubleshoot mug procedures (light flow line) for fault isolating to a component or group of components. The flowcharts are supported by the reference information provided in the
other diagrams.

Alignment procedures are used in conjunction with the performance test flowcharts.

NOTE
Poor electrical connection due to dirty or bent connector plus may often be the cause of equipment malfunction or faulty test indication. All electrical connections should be double-checked before proceeding with test or fault isolation.

TECHNICAL CHARACTERISTICS

Characterlstlc Description Characteristic Description Characteristic Description
RADIO SET AN/PRC-104 (Radio Set) Power Requirements 20.0 to 32.0 vdc with input at 3.5 amp Audio Distortion 5 percent at 5 mw, 350 to 3000 Hz
Frequency Range 2.0000 to 29.9999 MHz in. 0.0001 MHz (24 vdc) for transmit (typical). 200 ma Desensitization (signal to +2.5% to -29 dbm;
(100 Hz) increments (280,000 possible for receive (typical). degrade SINAD 3 db) +10% to -15 dbm:;
frequency settings) Operating Temperature Range -51°F (-46°C) to +160°F (+71°C) +50% to +17 dbm
Frequency Accuracy +1 ppm for -51°F (-46°C) to +160°F (+71°C) Environmental Meets applicable provisions of MIL- TRANSMITTER
(+2 to 30 Hz of setting) from 2 to 30 MHz STD-810B RF Output Power 0.3 W (PEP) for RT-1209, 20W (PEP or
respectively. Mean Time Between Failure (MTBF) 2500 hours (demonstrated per MIL- average) with AM-6874
Operating Modes - Single sideband (selectable USB or LSB) STD-785) Intermodulation Distortion (IMD) -25 db (two equal tones at rated output
- Voice/cw (Morse or burst cw at 300 wpm) Mean Time to Repair (MTTR) 15 minutes (module replacement) power
- Data (FSK or DPSK up to 2400 bps) compatible Dimensions 12 1/2 x 10 1/2 x 2 5/8 (31.75 cm X Harmonic Radiation -50 db
with 75 baud military teletype 26.67 cm x 6.66 cm) D x U x H Carrier Suppression -42 db
- Receive only (inhibits transmit operation) Weight 14 pounds (6.36 Kg), including 4.8 AN Unwanted Sideband Suppression -45 db
Audio Input Impedance 150 ohms, -56 dbm (voice) or, 6 mv. RMS. silver zinc battery (without All Other Spurious -45 to -60 db
and Level 600 ohms, 0 dbm (data) or, 77 v. RMS, accessories) Duty Cycle 1 minute continuous keydown, 9:1
RP Output Power 20w (PEP), 0.25w (PEP) exciter output RECEIVER transmit/receive ratio
RF Output Impedance 50-ohms, unbalanced. Output protected to Sensitivity BATTERY PACK
infinite VSWR due to antenna short or open. SSB, Cal, FSK 0.7 v for 10 db SINAD (-110 dbm Battery Silver-zinc (AgZn), rechargeable 4.8 AH
Antenna Tuning Automatic to 1.5:1 VSWR (3 seconds voice, -70 dbm data)
tuning time, typical) Selectivity 2.5 kHz Bandwidth at -3 db
SSB, CW, FSR 6.0 kHz Bandwidth at -60 db
Image Rejection 70 db
I.F. Rejection 60 db
Audio Output 25 tow into 500 (nominal)
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Figure 1-1. Radio Set Block Diagram (Sheet 1 of 2)
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UNIT UNDER
SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES a0
Description Part Number Reference
Audio Input/Keying Adapter Figure 3-11¢
Whip Adapter [Figure 3-11D —— DUMMY HANDSET E N
Loao
Kit, Tool, Electrons TK-100/G None ALTERNATE)
Bench Repair Center Pace PRC-350C None
INPUT/
Maintenance Kit, Printed Circuit MK-984/A None ouTPuT
NOTE: Referenced figures are in' TM 11-5820-919-40-1.
AUDIO/INPUT [_'
00 o memen [ werme, | ] 1]/
TEST EQUIPMENT
Name Designation Quantity
Audio Oscillator AN/URM-127 1
VTVM AN/USM-116 1
COAXIAL
Dummy Load (50 ohm) DA-553()/4 1 NAL :I____E -:;T,Er’:ew ATOR H grwz::::ron :} Lr"_ eNe
GENERATOR SV,
Signal Generator, RF AN/USH-323 1 008
Digital Multimeter AN/USM-341 1
(DVM, oh meter function)
Attenuator, Step CN-1128/U 1
RF MULTIMETER
10-db steps, 0.5w, 50 ohm WATT o ey Il :] e
Watt Meter, RF FUNCTION)
CAUTION
- Power Meter Hewlett Packard HP-435A 1 o AVOID o BAC i
- Thermocouple Power Hewlett Packard HP-8482A 1 NOTES E&S’#E’Jﬁ%ﬁ%‘:&éﬁnﬁé"&w FJ
POWER AS FOLLOWS
Sensor EQUIVALENT TEST EQUIPMENT MAY BE USED T CONNECT BENGH TEST BENCH TEST
Spectrum Analyzer Hewlett Packard HP-141-T 1 CALIGRATED ATt ONE TO DO 50 MAY PAOVIDE cASLETO RADIO ehse
E;;lgNé\ogsoORA:I‘SJSEEAL?NgoPi?!FO‘:IMANCE OR 2 TURN ON POWER SUPPLY
- High Resolution Hewlett Packard HP-8552B 1 FAULT INDICATIONS AND CHECK OUTPUT LEVEL.
- IF ADEQUATE WATTMETER IS NOT AVAILABLE 3 THEN CONNECT BENCH TEST
IF Section SUBSTITUTE VTVM TEAMINATED WITH DUMMY CABLE TO POWER SUPPLY I__I
LOAD P = E</R WHERE R =50 OHMS
- RF Section Hewlett Packard HP-8553B 1 GEFORE USING SPECTRUM ANALYZER RF SEC. N ~
. TION HP-85538 PERFORM PRELIMINARY CHECKS
- Tracking Generator Hewlett Packard HP-8443A 1 CONTAINED IN THE HP-85538 OPERATING
MANUAL 28:5:;
Attenuator, Coaxial Narda 765-20 1 oc
Power Supply, DC Hewlett Packard HP-6439B 1

Figure 1-3. Radio Set Performance Test Setup




NOTE 1:

No.

No.

No.

No.

No.

No.

NOTE 2: Harmonic filter bands are 2-3 MHz, 3-5 MHz, 5-8 MHz, 8-12 MHz, 12-20 MHz, and 20-30 MHz.

o T THLP TH TP O

RADIO SET PERFORMANCE TEST

Radio Set

Frequency (kHz) Sideband
2,221.0 USB
2,221.0 LSB
3,334.0 USB
3,334.0 LSB
6,665.0 USB
6,665.0 LSB
8,889.0 USB
8,889.0 LS
15,554.0 USB
15,554.0 LSB
27,778.0 USB
27,778.0 LSB

RF Signal Generator
Frequency (MHz)

2.2220
2.2200

3.3350
3.3330

6.6660
6.6640

8.8900
8 .8880

15.5550
15.5530

27.7790
27.7770

NOTE 3: For a thorough test, use all the test frequencies listed in Note 1 on USB only.

NOTE 4: Frequency must be changed each tine to cause tune-up tone when PIT is closed.

NOTE 5: See page 8.

UNIT UNDER
TEST
RADIO SET

y

CONNECT THE RADIO SET
TO THE TEST EQ UIPMENT
AS SHOWN IN

FIGURE 13

sefoEE Tol[vAcY]
TofEs ]

7o o

—m TO S0 OHMS (BYPASS)
FREQUENCY KHY TO'W.ZLO]

SET DC POWER SUPPLY

(7 AMP) TO 26.5V. SET STEP
ATTENUATOR TO 20 DB. SET
RF SIGNAL GENERATOR TO
2.2720 MHZ (UNMODULATED)
AND LEVEL TO 70 4V (THIS
IS 0,7 4V AT RADIO SET
BECAUSE OF ATTENUATORS)

TONE
N
HANDSET

YES

RESET RF
SIGNAL
GENERATOR AND
RADIO SET TO
THE VALUES IN
(NOTE 1)

NO

REPLACE
RECEIVER/EXCITER

TONE
1S PRESENT
WITHIN EACH
HARMONIC BAND
(NOTE 2)

TONE
1S MISSING OR
DEGRADED IN
ONE
SIDEBAND

S PRESENT
FOR ALL
FREQUENCIES
IN (NOTE 1)

SPURIOUS
RCV SIGNALS
ARE PRESENT
SEE NOTES

WATT
METER READS
12531 MW
(12.5-31W RADIO
OUTPUT)

OPEN CW KEY
SET T
58] TofisH

CLOSE CW KEY

REPLACE

RECEIVER/EXCITER

6

DISCONNECT RF SIGNAL
GENERATOR FROM THE

TWO ATTENUATORS CONNECT
THE WATT METER

ITS PLACE

SET [FREQUENCY KHZ| TO
6,554 &

o [558)

8 To[via]

CLOSE CW KEY ON AUDIO

INPUT/KEYING ADAPTER

Figure 1-4. Radio Set Performance Test (Sheet 1 of 2)

WATT
METER READS NO
1.26-3 1 MW
(12 S31W RADIO
ouTPUT)

YES

seT[FREGUEREY Rrg)
7o

Toze]

[ANT SEU TO BNC (MIDDLE)

MOMENTARILY CLOSE

T
(NOTE 4)

XMT
POWER OUTPUT
PRESENT BUT IS
LOW OR ERRATIC

REPLACE
RECEIVER/EXCITER

REPLACE
| RECEIVER/EXCITER

REPLACE
AMPLIFIER/
COUPLER

YES

TM 11-5820-919-40-2

REPLACE
AMPLIFIER/
COUPLER

FAULT

CORRECTED

1 KHZ
TUNE-UP TONE
1S HEARD IN
HANDSET

REPLACE
RECEIVER/
EXCITER CHANGE

From
OlY=-RCV]
TO[V=TH]
MOMENTARILY
CLOSE PTT

1 KHZ
TUNE-UP TONE
S HEARD IN
HANDSET

REPLACE
AMPLIFIER/
COUPLER




A

REVALIDATE

TM 11-5820-919-40-2

~Js - ———————
o psw FAULT BFEP YES RerLACL CARRIER 1S
1S MEARD 8 SECS ANP_IFIER/ ABOVE -42 DBM REPLACE ovm REPLACE
300 KHZ -10 Pl lILEE OR AUDIO RECEIVER/ READS RECEIVER/
fBANDWIOTH LATER i HARMONICS ABOV EXCITER 93+ 01VAC EXCITER
SCAN (INNER RED) PER DIV —_—— 20 DBM
INPUT ATTEN 20 DB 20
RANGE O~110 MHZ
CENTER FPEQ 50 mho 30 |
VIDEO FILTER 100:2 cLosE CONNECT POWER METER IN
SCAN MODE SiNGL <6 oW KEY PLACE OF RF SIGNAL GENERATDR.
10 0B LOG 1008 LOG CONNECT AUDIO OSCILLATOR TO
SCAN TRIGGER AUTO OTHER -50 CONNECT WHIP ADAPTER FABRICATED AUDIQ/INPUT KEYING
B SPURIOUS HARMONICS TO WHIP ANTENNA SOCKET. ADAPTER (FREQUENCY AT 1 KHZ
LOG REF 100 5
SIGNALS  OF 16 MHZ CONNECT THE TWO 20 LEVEL MEASURED WITH A DVM
LINEAR SENSITIVITY ] A -60 ATTENUATORS TO THE AT 07 VAC BEFORE
SCAN WIDTH 10 MM2 f k‘ WHIP ADAPTER FOR 40 DB CONNECTION)
TAL ATTENUATION
SCAN TIME 1 SECOND WATT TO T T SET T0
STORAGE sTO 70 METER READS REPLACE CONNECT THE OTHER O CIRCU [mooE] [o7sl
125-3 1W MW AMPLIFIER/ END TO THE WATT METER CLOSE PTT
INTENSITY CENTERED (12 5-31W RADIO COUPLER
1 OUTPUT) SET TO wHIP
O 10 20 30 40 50 60 70 80 S0 100
Mz | FOR AIP FORCE MAINTENANCE N o
FIG A MOMENTARILY CLOSE WATT
CONNECT SPECTRUM iF A HARMONIC OR CARRIER PTT (NOTE 3) METER READS REPLACE
ANALYZER IN PLACE OF FAULT 1S SUSPECTED 1.25-31 MW RECEIVER/
POWER METER SET REPLACE RECEIVER/EXCITER (12.5-31W RADIO EXCITER
Lse uss ANALYZER AS SHOWN N QUTPUT)
0 0BM
SETFREQUENCY KHZ] TO
-t0
BANDWIDTH 0.1 KHZ »
«20 CLOSE CW KEY Turn NOLUM o
SCAN 1 KHZ/OIV COMPARE DISPLAY TO TUNE REPLACE ou . s: @
INPUT ATTEN 2008 fsA CAUTION FAULT “BEEP” AMPLIFIER/ O ENT
RANGE 0-110 MHZ -3 — e e = =4 ATTENTUATORS 1S HEARD COUPLER
CENTER FREQ 16,000 MHZ 1 MUST BE IN CIRCUIT
VIDEO FILTER 10 Mz CARRIER :zglgomcs -a0
SCAN MODE SINGLE Auplo ‘4 -
10 DB LOG 10 D8 LOG pe——— HARMONICS ~50 HA:!MIO:}:%S
SCAN TRIGGER AUTO ‘:ES’;TH e ves REPLACE TEST PASSED
LOG.REF +10 ., oos 60 50 OB BELOW - zigﬁ;\é&n/ CLOSE
LINEAR SENSITIVITY 1208 LEVEL OF 16 MHZ CW KEY
SCAN TIME/OIV 2SECONDS <70 SIGNAL
STORAGE sTD
INTENS?
L TY CENTERED —T f i — NO
15.997 16 000 16,003 WATT
"VARY LINEAR SENSITIVITY TO MHZ MHZ MHZ n::E;Eg ;seaas REPLACE
OBTAIN WAVEFORM LEVEL B8 OTHER SPURIOUS b AMPLIFIER/
SIMILAR TO FIGURE B FIG s:GNAEu; LESS THAN YES (B +2 SW) m;mo COUPLER
60 DB BELOW LEVEL avddaviid
OF 16 MHZ SIGNAL
o REMOVE WHIP ADAPTER AND
ATTENUATORS CONNECT
ATTENUATORS AND RF SIGNAL
GENERATOR (10 MV, 16 001 MH2)
FIGURE 1-3 SET STEP
SET SPECTRUM ANALYZER A e 56 oo, ser
AS SHOWN IN B, SMEET 2. -
DO BOTH SIDEBANDS FREQUENCY KHZ]| TO [16.0000
COMPARE DISPLAY TO- AND TO
FiGB SeT [ANT SEL] T.__SQ OHMS|
BYPASS [MOCE] TO [G-AZV]
t MONITOR PINS A 8 OF AUDIO
CONNECTOR WITH DVM (AC SCALE

Figure 1-4. Radio Set Performance Test (Sheet 2 of 2)



NOTE 5. SPURIOUS RECEIVE SIGNALS

A spurious receive signal is an audio tone heard in the handset in receive when no tone should be present (i.e., no
signal present at the antenna connector). These signals are produced as a result of interaction (harmonic crossover)
between the first and second local oscillators. Military specifications for this radio set permit a maximum of 200
spurious signals to be generated within the frequency synthesizer, A1A3, without adversely affecting the radio set's
acceptability. Table A lists those frequencies at which acceptable spurious signals may be encountered in some
radio sets. In addition to those frequencies listed in table A are the fundamental of the 5 MHz local oscillator (see
frequency [sited on case of 5 MHz L.O., A1A3U1).

Use of table A: For each frequency listed at which acceptable spurious signals may be encountered, there are
several dial frequencies at which audible tones may be heard.

Example: Internally generated spurious signal at 13.5000 MHz.
a. With a dial frequency of 13,501.0KHz, LSB selected, the audio tone produced would be 1.0 KHz.
b. With a dial frequency of 13,498.6~Bz, USB selected, the audio tone produced would be 1.4 KHz.

TM 11 5820-919-40-2

TABLE A

FREQ (MHz) FREQ (MHz) FREQ (MHz) FREQ (MHz)  FREQ (MHz)
2.2222 5.6250 12.0833 17.7777 25.3571
2.5000 5.7143 12.5000 17.9167 25.4167
2.9412 5.8000 12.7273 17.9169 25.5555
3.0555 5.8333 12.8125 18.6666 25.6250
3.1250 6.0000 12.9167 18-7500 25.7143
3.3333 6 1338 13.1250 18.8235 26.0000
3.4375 6 2500 13.3333 18.8888 26.2500
3.5294 6.6666 13.5000 19.0909 26.3636
3.7500 7.0833 13.6111 19-1666 26.6666
4.0000 7.2727 13.6364 19.6429 26.9231
4.0625 7.5000 13.7500 20.0000 27.1429
4 1666 7.6471 14.0000 20.3125 27.2727
4 2857 7 8125 14.1176 20.3571 27 5000
4.3750 8 0000 14.2857 20.5000 27 6923
4.4444 8.1818 14.3750 20.6250 28.2143
4.5000 8.6375 14.4444 20.6666 28.5000
4.5455 8.5000 14.5455 20.9091 28.5714
4.5833 8.6666 14.6875 21.3333 28.7500
4.6154 8.9474 14.7059 21.5000 29.1666
4 6429 9.1666 15.3125 21.5385 29.2308
4 6666 93333 15.3333 21-7857 29.3750
4.6875 9 5000 15.3571 21.8750 29.5000
47059 9.6429 15.5000 22.0000 29.5833
47222 9 6875 15.6250 22.2222 29.9999
4.7368 97222 15.7141 22.3077

5 2632 10.0000 15.7143 22.5000

52777 10.3125 16.0000 23.0769

5.2941 10.3371 16.0714 23.3333

5.3125 10 6666 16.1538 23.5000

5.3333 10 7692 16.5000 23.7500

5.3571 11.0714 16.6000 23.8462

5.3846 11.1111 16.7857 24.0000

54167 11.2500 16.9231 24.2857

5 4545 11 5385 17.1429 24.3750

5.5000 11 8182 17.5000 24.5833

5.5555 11.8750 17.6923 24.6875
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Figure 2-1. Receiver/Exciter Al Interconnection Schematic
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Figure 2-2. Receiver/Exciter A1 Component Location (Sheet 1of 2)
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ITEM

10.
11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

DESCRIPTION

Cover Assembly
Screw, Captive
(8 places)
Screw, Captive
(4 places)
Harmonic Filter
Module A1A2
Multipin Connector
(Harmonic Filter
Module) A1A2P1
RF Cables
A1A2J1(W1P4),1
A1A2J2(W1P3)
Control Panel cover
Assembly (Face) A1A4
Receiver/Exciter Al
RF Cables A1A3J3(W4),
A1A3J4(W1P5),
A1A3J2(W2),
A1A3J1(W3)
Synthesizer Module A1A3
Screw, Captive
(5 places)
Cover, Assembly
Screw, Captive
(8 places)
Screw, Captive
(4 places)
Power Supply Module
A1A5
Multipin Connector
A1A5P1

RF Cables A1A1J1(W2),
A1A1J2(W3),
A1A1I3(W1P2),
A1A1J4(W4)

Modulator/Demodulator
Module A1A1

Screw, Captive
(4 places)

Multipin Connector
Al1A1P1

Audio Connector Plugs
Al1A4J1, J2

Screw, Captive
(6 places)

TM-07748A-45/3

ITEM DESCRIPTION

23. Multipin Connector
AlA4P1

24, Captive Allen Screw
(2 places)

25. Printed Wiring Board

26. Ribbon Cable Assembly

27. RF Cables A1A2J2(W1)
A1A2J1(W1),
A1A2J3(W1),
A1A2J4(W1)

28. Mount mug Nut (2 places)

29. Jack Receptacle
Connector J1

30. Packing, Preform

31. Connector, Plug (Multipin)
AlA4P1

32. Mounting Screw
(2 places)

33. Multipin, Connector,
AlA2J4

34. Ribbon Cable Assembly
Al1W1

35. Packing, Preform

36. Connector, Stud

37. Multipin Connector
A1A3J3

38. Mounting Screw
(2 places)

39. Mounting Screw)
(2 places

40. Multipin Connector
A1A1J2

41. Ribbon Cable Assembly
Al1W1

42. Circuit Board Mounting
Screws, Allen
(4 places)

43. .020” C Spring Clip
(22 places)

DISASSEMBLY NOTE

When disassembling radio or
modules for the first time it may
be necessary to heat screws to
loosen the loctite compound
applied at the factory

|

Rl

——— e O

- ——— )

Q‘

CR7

P
;
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f

r\o:ms
\cnz

T—— CR1

Figure 2-2. Receiver/Exciter A1 Component Location (Sheet 2 of 2)

ITEM

J5
CR7

CR5
CR6
CR2
CR1
CRS8
CR4
CR3

TM 11-5820-919-40-2

DESCRIPTION

Printed Wiring Board
Connector, Receptacle
Diode

Lead Socket

Fuse, Instr

Diode

Diode

Diode

Diode

Diode

Diode

Diode



Figure 2-3. Receiver/Exciter A1 Performance Test Setup

TM 11-5820-919-40-2
SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

Description Part Number Reference
Audio Input/Keying Adapter e Figure 3-11C
UNIT UNOE
Lip Adapter e Figure 3-11D oY "
Kit, Tool, Electronic TK-100/G None m
Bench Repair Center Pace PRC-350C None
Maintenance Kit, Printed Circuit MR-984/A None AUDIO
weuT/
" T VIVM oUTPUT
NOTE: Referenced figures are in| TM 11-5820-919-40-1. CTRUM WATT < DUMMY m [ N
Y perp i j m::uam $ toap laanandd L) Jj =
TEST EQUIPMENT
Name Designation Quantity ouTruT
Radio Set, Test Bed AN/PRC-104 1
DIGITAL
MULTIMETER AUDIO Avionneut 1 I
i i € /
Audio Oscillator AN/URM-127 1 M.mn OBCILLATOR :I E ADATER ) |-
FUNCTION) TEST RED
VTVM AN/USM-116 1 AMPUIFIER/
COUPLER
Dummy Load (50 ohm) DA-553( )/4 1
Signal Generator, RF AN/USM-323 1 coax
g RF ! I mnwﬂon ATTIIIU:!‘.ATOR 1 {7 BNC
- : Senemaron LI L Lsw. (30w MIN. L) L
Digital Multimeter AN/USM-341 1 80 OHM) 2008)
(DVM, ohmmeter function)
Attenuator, Step CN-1128/U 1
10-db steps, 0.5w, 50 ohm
Watt Meter, RF o ] ] -
METER
- Power Meter Hewlett Packard HP-435A 1
cAUTION BaTTERY
- Thermocouple Power Hewlett Packard HP-8482A 1 TO AVOID DAMAGE TO THE L_l
Sensor BENCH TEST CABLE RADIO

PROTECTION CIRCUITS, APPLY
POWER AS FOLLOWS BENCH TEST
Spectrum Analyzer Hewlett Packard HP-141-T 1 NOTES 1. CONNECT BENGH TEST CABLE

TO RA|
1. EQUIVALENT TEST EQUIPMENT MAY BE USED. CABLE TO RADIO

- High Resolution Hewlett Packard HP-8552B 1 2. TURN ON POWER SUPPLY
. 2 USE ONLY TEST EQUIPMENT THAT IS PROPERLY AND CHECKX OUTPUT LEVEL.
IF Section CALIBRATED FAILURE TO DO SO MAY PROVIDE
ERRONEOUS OR MISLEADING PERFORMANCE OR 3. THEN CONNECT BENCH TEST
) FAULT INDICATIONS CABLE TO POWER SUPPLY l-J
- RF Section Hewlett Packard HP-8553B 1 _]
a. IF ADEQUATE WATTMETER 15 NOT AVAILABLE
SUBSTITUTE VTVM TERMINATED WITH DUMMY + —
- Tracking Generator Hewlett Packard HP-8443A 1 LOAD P = E2/R WHERE R = 50 OHMS
4 BEFORE USING SPECTRUM ANALYZER, RFES;E‘% POWER SUPPLY,
¥ HPBS5538 PERFORM PRELIMINARY CHI
Power Supply, DC Hewlett Packard HP-6439b 1 BT e A T 1P 35598 OPERATING pe
MANUAL.

Attenuator, Coaxial Narda 765-20 1
20 db, 30w min., 50 ohm

12



RECEIVER/EXCITER PERFORMANCE TEST

TM 11-5820-919-40-2

NOTE 1:
Radio Set RF Signal Generator
Frequency (kHz) Sideband Frequency (MHz)
UNIT UNDER
No. 1. a. 2,221.0 USB 2.222 TEST DECEIVER/
b. 2,221.0 LSB 2.220
REPLACE FUSE. HARMONIC
No. 2. a 3,334.0 usB 3.335 — PATAT I TSE e Ry
b. 3,334.0 LSB 3.333 TO TEST BED AMPLIFIER)
IN FIGURE 23, NO
No. 3. a. 6,665.0 USB 6.666 sev [E55E] To[REY] ,
b. 6,665.0 LSB 6.664 REPLACE
. o i
TO ON
No. 4. a. 8,889.0 USB 8.890 o A
b. 8,889.0 LSB 8.888 (8YPaSS)
[ FREQUENCY KAz JT0[02.221.0])
SET OC POWER SUPPLY (7 AMP) CONTROL.
No. 5. a. 15,554.0 USB 15.555 TO265v SET STEP ATTENUATOR ToNE ves MODULATOR! worea ot
b. 15,554.0 LSB 15.553 GENERATOR Y0 2.222 MHZ AND HANDSET | DEMODULATOR
No. 6. a. 27,778.0 USB 27.779 :
b. 27,778.0 LSB 27.777 OR CONNECTOR
REPLACE FAULT

SYNTHESIZER

NOTE 2: Harmonic bands are 2-3 MHz, 3-5 MHz, 5-8 MHz, 8-12 MHz, 12-20 MHz, and
20-30 MHz.

TONE
PRESENT WITHIN
EACH HARMONIC
BAND
{NOTE 2)

NOTE 3: Replace original modules in reverse order (except for the faulty module)
and listen for tone in handset. Otherwise, the good modules would be con-
demned as faulty.

RESET RF SiGNAL
GENERATOR AND

lFREQUENCY KHZ lTO

REMAINING VALUES
IN NOTE 2 No

SYNTHESIZER
FAULT (NOTE 3)

HANDSET

NOTE 4: Frequency must be changed, or mode changed, each time to cause tune-up tone

. El
when PTT is closed. REPLACE v HARMONIC
FILTER

TONE

IN YES POWER SUPPLY HARMON!IC
HANDSET FAULT (NOTE 3) FILYER
FAULT

REPLACE REPLACE

TONE REPLACE
HARMONIC CONTROL EST SYNTHESIZER
FILTER PANEL RESTORED (NOTE 3,5
CONTROL
A PANEL
FAULT

Figure 2-4. Receiver/Exciter A1 Performance Test (Sheet 1 of 2)
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TOME IS
MISSING OR
DEGRADED IN ONE
SIDESAND
ONLY

DISCOMNECT RF SIGNAL
GENERATOR FROM
ATTENUATORS AND
CONMECT WATT METER
INITS PLACE

(51 7o (&8
(eet] o [79)

CLQSE CW KEY ON AUDIO
INPUT/REYING A” APTER

waTT
METER READS
1253 1 Mw
112 531w RADIO
ouTPUT)

REPLACE
MODULATOR/
DEMCOULATOR

YES

Figure 2-4.

REPLACE
SYNTHESIZER

POWER SUPPLY
COVER LOOSE

REFLACE
CONTROL
PAMNEL

MODULATGR/
OEMODULATOR
FAULT

TM 11-5820-919-40-2

Receiver/Exciter A1 Performance Test (Sheet 2 of 2)

1 Kz
SIDETONE
1S HEARD IN
HANDSE

AEPLACE
MODULATORS
OEMOODULATOR

ﬁ SPECTRUM ANALYZER SET

se7 [amvsen] vo

BNC IMIDDLE) SWITCH

To
ro MOMENTARILY
CLOSE PTT (NOTE &)

SRIEF
TUNE UP TONE
N

HAMDSET

REPLACE
MODULATORS
OEMODULATOR

ANALYZER 1IN PLACE
OF WATT METER

ser
To [1€000.0
) COMPARE

DISPLAY TO FIGURE 1-4
SHEET 2 A

HARMONICS
OF 16 MHZ 1 ESS
THANMN $0 D8 BELOW
LEVEL OF 16 MMZ
SIGNAL

vis | FOR ATR FORCE MAINTENANCE
SYPASS SPECTRUM ANALYZER] »
v
CONNECT SPECTRUM

«30 OEM

AEPLACE
HARMONIC
FILTER
COMPARE
QISPLAY TO
FIGURE 14
SMEETZ 8
ABOVE ~€2 DBM REPLACE
AUDIO RELATED O DULATORS
HARMONICS ABOVE DEMODULATOR

14

CONMECT RF SIGNAL GENERATOR
110 MYV 16,001 MMZ) IN PLACE OF

REPLACE
MODULATOR
DEMOOULATOR

CONNECT WATT METER 1M PLACE
OF RF SIGNAL GENERATOR
CONNECT AUDIO OSCILLATOR TO
FASRICATED AUDIO/TNPUT REYING
ADAPTER (FREQUENCY AT 1 KHZ
LEVEL MEASURED WiTH A OVM

AT 07 VAC BEFORE CONNMNECT(ON
TO CIRCUIT

ssv [@65E] To [E55)

CLOSE PTT

waTT
METER READS

1.25-3.10 Mw
{12 5 TO J31W RADIC,
ourruT)

REPLACE
MODULATORY
DEMODULATOR

DISCONNECT TEST
EQUIPMENT

A

1 TEST PASSED

fiF A SUSPECTED CARRIER

OR HARMONIC PROBLEM
EXISTS REFLACE EITMER
[MODULATOR/OEMODULATOR
OR HARMOMIC FILTER
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Figure 3-1. Modulator/Demodulator A1A1 Schematic
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Figure 3-2. Modulator/Demodulator A1A1 Component Location (Sheet 1 of 2)
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ITEM

AlA

J2
E2
c5
Cc6
c2
c11
c1
c4
c3
C15
C16
Ja
c23
c22
c9
C18
cl9
C20
cs
c14
Q2
C24
C25
Q4
Q1
Q3
Q5
C10
c21
J1
c7
Q6
C17
Q7
E6
FL2
A4
C13
E4
C12
E5
FL1
C26
J3
El
E3

DESCRIPTION
A
Modulator/Demodulator
Assembly
Connector, Coaxial, RF
Core, EM
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Connector, Coaxial, RF
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Transistor
Capacitor
Capacitor
Transistor Mounting Pad
Transistor
Transistor
Transistor
Capacitor
Capacitor
Connector, Coaxial, RF
Capacitor
Transistor
Capacitor
Transistor
Core, EM
Filter, Bandpass
Microcircuit
Capacitor
Core, EM
Capacitor
Core, EM
Filter, Bandpass
Capacitor
Connector, Coaxial, RF
Core, EM
Core, EM

ITEM

CR4
CR3
CR2
R13
R14
R15
R22

P1
R29
R23
R25
R8
R26
R27
R21
CR1
CR6
R12
R16
R2
R10
R9
R3
R20
R4
R5
R6
R7
R1
R28
R17
R11
R24
R18
CR5
R31
A2
VR1
A3
Al

DESCRIPTION
B
Diode
Diode
Diode
Resistor
Resistor
Resistor
Resistor
Strap, Handle
Connector, Receptacle
Resistor Variable
Resistor
Resistor
Resistor, Variable
Resistor
Resistor
Resistor
Diode
Diode
Resistor Variable
Resistor
Resistor
Resistor Variable
Resistor Variable
Resistor, Variable
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor, Variable
Resistor
Resistor
Resistor Variable
Resistor R19 Resistor
Resistor
Diode
Resistor
Converter, Second Freq.
Diode
Converter, Third Freq
Converter, First Freq

Figure 3-2. Modulator/Demodulator A1A1 Component Location (Sheet 2 of 2)
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Figure 3-3. Modulator/Demodulator A1A1 Performance Test and Alignment Setup

SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

Description Part Number Reference - - e v oo om TEST 850 RADIO umT uNoEn TesT
- SHUNT TO GROUND) DEMODULATOR
Modulator/Demodulator Test Extender Cable Figure 3-10A { ! BEFORE CONNECTION OB ULATOA/DEMODULATOR
RF Coax Cable (2 each) A : : ” :':’Eos;z:;moea CABLE 1
A
RF Extender Cable (3 each) | Figure 3-11B | , I: U
: : T EP
Audio Input/Keying Adapter Figure 3-11{ avoio ]1 { gms;«#,)xmn Egﬁi@é‘:"" H
Kit, Tool, Electronic TK-100/G None Gos)
Bench Repair Center Pace PRC-350C None INPUT/ RF EXTENDER CABLE ] A
Maintenance Kit, Printed Circuit MK-984/A None ouTrUY csortLoscore
NOTE: Referenced figures are in TM 11-5820-919-40-1. RF EXTENDER CABLE ] [ (NOTE 5)
A2
NOTES
TEST EQUIPMENT 1 EQUIVALENT TEST EQUIPVENT MAY BE USED
Name Designation Quantity oy Rl Ly ae exvenoen caste 1
Radio Set, Test Bed AN/PRC-104 1 " [ 5 ERRONEOUS OR MISLEADING PERFORMANCE O
Audio Oscillator AN/URM-127 1 n‘,‘g:ﬁ;g‘ $ oo 3 ;x;gfﬁ;ﬁfwyrsgsg‘li;:usiAxsﬁ srecTRUM
Do AN : e [~ 0 &3
Dummy Load (50 Ohm) DA'553( )/4 1 SECTION MP 85538 PERFORM PRELIVINARY
S|gna| Generator’ RF AN/USM_323 1 s:z%&iLCONTAINED IN THE HP-8553B OPERATING BATTERY
Oscilloscope, Storage Hewlett Packard BP-1741A 1 S NOT USED IN ALIGNMENT j—l CAUTION
Digital Multimeter AN/USM-361 1 A N N B 70 AVOID DAMAGE To THE
i WITH TRANSFORMER (SUCH AS HP-1104A) AND BENCH TEST CABLE RADIO
/(A\?t\él:]/b;tg:ngteetsr funeton CN-1128/U 1 ;:.lyl.;:"::ﬁk SUPPLY FOR +6 VOC FoweR As oo
10_db Step’S, 05W, 50 Ohm EIEIE:\MLETER :] 7 AT MODULE SIDE OF 2K RESISTOR. BENCH TEST CABLE 1 m%%ﬁmm ) g:fe
Watt Meter Ronerions > U e
- Power Meter Hewlett Packard HP-435A 1 o THEN CONNECT BENGH TEST
- Thermocouple Power Sensor Hewlett Packard HP-8482A 1 CABLE TO POWER SUPPLY
Spectrum Analyzer Hewlett Packard HP-141-T 1 1
- High Resolution IF Section Hewlett Packard HP-8552B 1 + -
- RF Section Hewlett Packard HP-8553B 1 POWER eieiavery’ RF
2K DISTORTION POWER ATTENUATOR NAL
- Tracking Generator Hewlett Packard HP-8443A 1 %;E:Lg:r TP ANALYZER ] supeLY 1 30w MiN, [ SEneRaTOR
- High Impedance Probe Hewlett Packard HP-1121A 1
Distortion Analyzer Hewlett Packard HP-334A 1 I,
Power Supply, Current Hewlett Packard HP-6215A 1
Limited
Power Supply, DC Hewlett Packard BP-6439B 1
Attenuator, Coaxial Narda 765-20 1 [ aTT
20 db, 30w min., 50 ohm eTER
150-Ohm Resistor 1

500-Ohm Resistor
2000-Ohm Resistor

18




UNIT UNDER
TEST MODULATOR/
DEMODULATOR

REMOVE MODULATOR/
DEMODULATOR FROM TESY
RADIO. CONNECT MODULE AS

IN FIGURE 3-3. SET OC POWER
SUPPLY (7AMP) TO 26,5V.SET
STEP ATTENUATOR TO 60 OB
SET AUDIO OSCILLATOR TO

1 KHZ. ADJUST LEVEL TO 0.6
MVAMS MEASURED AT OUTPUY
ENO OF STEP ATTENUATOR WITH
A DVM (THE DVM SHOULD HAVE
150 OHMS SHUNTED TO GROUND)
TO SIMULATE RADIO INPUT
IMPEDANCE). CONNECT STEP
ATTENUATOR TO AUDIO/INPUY
KEYING ADAPTER. CONNECT
WATT METER TO COAXIAL
ATTENUATOR,

ser [ARTEED) o [EomE)

(BYPASS)

o
16,000.0

5 o [58)
[3558) vo [v¥a)
[vBiomE] o [Wax]

CLOSE PTT

OPEN PTT AND
CLOSE CW KEY
ON KEYING
ADAPTER

MONITOR

MONITOR PIN 10

OF A2 WITH DVM
CLOSE PTT THROUGH
THIS BRANCH

l

PIN 101S
+ 08V OR
LESS

MONITOR TP
WITH VTVM

a3, 04
WITH DVM

REPLACE QS

MONITOR
TPI3 WITH
ovMm

TP13 1S
B8O + 10 MV RMS

EMITTER IS
09V 201V

REPLACE
C1SORC14

REPLACE Q3

AUDIO HYBRID
A4 FAULT

REPLACE Q3

MONITOR PIN 27
OF A2 WITH DVM

TP11 1S

SECOND FREQUENCY
ICONVERTER A2
FAULT

PIN271S
AT +6.5
0S5V

SWITCH

as
FAULT

YES

REFERTO

ALIGNMENT OF R1/(CW)
OR R11 (VOICE)

OR AUDIO HYBRID

A4 FAULT

MONITOR TP1?
TPIS, TP11 WITH
SPECTRUM
ANALYZER

MONITOR PIN 26
OF A3 WITH DVM

THIRO FREQUENCY
CONVERTER A3
FAULT

TP171S
~28 2 OBM THIRD FREQUENCY
AT | CONVERTER A3
5 MHZ FAULT
REPLACE
FL2

~14 £ 2 DBM MONITOR
AT WITH DVM
75 MHZ
YES
MONITOR TP?
WITH SPECTRUM
ANALYZER
TP7 1S
-15 42 DBM REPLACE
AT FL3
75 MHZ
FIRST FREQUENCY
CONVERTER A1
FAULT
REDUCE STEP
ATTENUATOR
ke FROM 60 TO <0
DB. PUSH PTT.
MONITOR
TP13
WITH DVM

OPEN PTT RESTORE ATTENUATOR

OPEN CW KEY INJECT +6 VDC
(NOTE 7 FIG 3-3) AT P1 PIN 11

TO 2MA CLOSE CWKEY

TO 60 OB CONNECT SPECTRUM ANALYZER
IN PLACE OF WATT METER. CLOSE CW
KEY ON KEYING ADAPTER AND NOTE
POWER LEVEL ON SPECTRUM ANALYZER

WiTH POWER SUPPLY CURRENT LIMITED

DISPLAY

OF SPECTRUM No
ANALYZER DROPS
MINIMUM OF

-34 OB ON

MONITOR TPS
WITH DVM
CONTINUE
INJECTION

INJECTIO!

Figure 3-4. Modulator/Demodulator A1A1 Performance Test (Sheet 1 of 4)
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REFER TO
ALIGNMENT FOR
A11-OR AUDIO
HY8RID A4 FAULT

REFER TO

| ALIGNMENT FOR

R11 OR AUDIO
HYBRIO A4 FAULT

SECOND FREQUENCY
CONVERTER A2
FAuLY

SECOND FREQUENCY
CONVERTER A2
FAULT

REFER TO
ALIGNMENT FOR
R11 OR AUDIO
HYBRID A4 FAULT
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-0D8B

-70

MHZ

BAND WIDTH

SCAN WIDTH

INPUT ATTEN

RANGE

VIDEO FILTER

1008 LOG

LOG REF

SCAN MODE

LINEAR SENSITIVITY
SCAN TRIGGER
CENTER FREQUENCY
SCAN TIME

STORAGE

INTENSITY
PERSISTANCE

(FIGURE A} HARMONIC CHASACTERISTICS OF THE MOOULATOR/DEMODULATOR AT 16 MHZ

BANDWIDTH

SCAN WIDTH

INPUT ATTEN.

SCAN TIME

RANGE

10 0B LOG

LOG REF

SCAN MODE

CENTER FREQUENCY
VIDEO FILTER

SCAN TRIGGER
LINEAR SENSITIVITY
STORAGE

INTENSITY
PERSISTANCE

100 KHZ

10 MHZ PER CM
40 OB

PER DIVISION
100 H2Z

+10
SINGLE

AS REQD
AUTO

AS REQD
1SECOND
STANDARD
AS REQD
MAXIMUM

2.1 KHZ
* KHZ/DIV
40 DB

2 SEC
SER DIVISION

+10
SINGLE

16 001

19 HZ
AVUTOQ

AS REQ D
STANDARD
AS REQO
MAXIMUM

16 MHZ

-00B

~10

8

3

b

&

MHZ

LS8 usBe
16.999 16.001

100

-0 D8

-10

g

5

g

:

15,997 16 000

KHZ

B1

(FIGURE B) B1-B16 MHZ UPPER SIDEBAND CENTER FREQUENCY 16 001 82 - 35.999 MHZ LOWER SIDEBAND

NOTE

UNLESS OTHERWISE SPECIFIED

ALL VOLTAGE MEASUREMENTS
TAKEN WITH RESPECT TO

CHASSIS GROUND

Figure 3-4.

16 063

Modulator/Demodulator A1A1 Performance Test (Sheet 2 of 4)
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CONNECT
OSCILLOSCOPE IN
PLACE OF SPECTRUM
ANALYZER,

USE STORAGE MODE
INJECT AND
REMOVE +6V AT PIN
11 OF P1

CLOSE CW KEY

90

LEVEL 800 2100 MSEC

REMOVAL

MONITOR TP9
WITH AN
VSCILLGSCOPE
REPEAT
INJECTION
PROCEDURE

REOUCE THE +6V ON
THE INJECTION PROSE
TO OV APPLY PROBE TO
JIPEN 17 CLOSE CW
KEY GRADUALLY
INCREASE INJECTED
VOLTAGE UNTIL LEVEL
AT OSCILLOSCOPE
BEGINS TO DROP

VOLTAGE A’
TP9 CHANGES
FROM +5:25 TO +2.26
0.5V IN 800
+100

SECOND FREQUENCY
CONVERTER A2
FAULT.

PROBE
VOLTAGE 1S
025 TO
0.5v

MONITOR TP9
WITH AN
OSCILLOSCOPE

CONNECT SPECTRUM
ANALYZER TO COAXIAL
ATTENUATOR.

ADJUST CONTROLS
ASINFIGB DISPLAY
BOTH SIDEBANDS
CLOSECW KEY

NO

YES

REFER TO
ALIGNMENT FOR
RA29 OR AUDID
MYBRAID A4 FAULT

TM 11-5820-919-40-2

THIRD FREQUENCY
CONVERTER A3
FAULT

FIRST FREQUENCY
CONVERTER A1
CAULT.

ADJUST CONTROLS
AS IN FIG A. CLOSE
CW KEY

SECOND FREQUENCY]
CONVERTER A2

THIRD FREQUENCY
CONVERTER A3
FAULT

REFER TO
ALIGNMENT FOR
R8 OR, AUDIO
HYBRID Ad FAULT

SECOND FREQUENCY
CONVERTER A2
FAULT.

CONNECT RF SIGNAL GENERATOR

{16 001 MHZ -E8 DEM -108 AT

RADIO]) TO COAXIAL ATTENUATOR
TED

€ T DVM (T A

WITH 500 OMMS) TD AUDIO/INPUT
KEY ADAPTER (RCV FUNCTION
POSITION) INPLACE OF ATTEN-
UATORS AND AUDIO OSCILLATOR

INCREASE RF
SIGNAL
GENERATOR TO
+20 08 (O DB

AT RADIO)
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REPLACE
FL1
SCAN FREQUENCY Y
ON RF SIGNAL MONITOR TP7
GENERATOR ABOVE TP11, TP15, TP17
AND BELOW 16,001 MHZ WITH SPECTRUM
UNTIL READING ON ANALYZER
DVM DROPS =3 D8
(SUBTRACT 1,1 VRMS
FR
'G'g:: 2\:;) READING AT MONITOR TP1§ THIRD FREQUENCY
TP16 CONVERTER A3
WITH DVYM FAULT
REFERENCE
LEVEL FOR
INPUT ONLY
TPi1715
-31 22 DBM REPLACE REPLACE
AT FL2 Q7
S MHZ
FIRST FREQUENCY
ADJUST RF SIGNAL 223:3'"5“ Al
GENERATOR TO
16,001 KHZ, -52 DBM,
DISCONNECT DVM
CONNECT OSCILLOSCOPE
IN ITS PLACE. USE STORAGE MONITOR PIN 21 S vERTOECUENCY
MODE. NOTE LEVEL ON ATA3 WITH DVM, FAULT
OSCHLLOSCOPE, TURN RF SIGNAL .
MOMENTARILY REDUCE GENERATOR
LEVEL OF RF SIGNAL ON AND OFF
GENERATOR TO =52 DB, REPLACE
— FL2
™18
DROPS FROM
g merace
PP e———— VOLTAGE FORO2 c1o
OSCILLOSCOPE WITH OSCILLOSCOPE CHAANTGPE.’SNle;OM THIRD FREQUENCY See
DECREASES FOR 11 0.3 SHIFT RF SIGNAL 56 * 10 MVRMS CONVERTER A2
ECONDS AND RETURNS GENERATOR LEVEL TO ABOUT FAULT
TO ORIGINAL FROM =52 TO -92 € MVRMS
LEVEL TO -52
SET RF SIGNAL
MONITOR TP3 GENERATOR TO
WITH VTVYM -30 D8 {-70 DB
AT RADIO SET)
* CHANGES FROM THIRD FREQUENCY MONITOR TP3 OF ag
SET To +2.9 TO O VOLTS | CONVERTER A3 WITH OSCILLOSCOPE
AND RETURNS TO FAULT
RETURN RF SIGNAL GEN~ ORIGINAL
ERATOR LEVEL TO -52 DB EVEL
MOMENTARILY REDUCE
LEVEL OF RF SIGNAL ves NO AUDIO
GENERATOR TO -92 DB HYBRID A4
MONITOR TPISWITH FAULT
OSCILLOSCOPE IN !
STORAGE MODE REFER TO
SLOW SWEEP ALIGNMENT YES
OF R11 REFER TO ALIGN.
| MENT OF R9 OR
AUDIO HYBRID
REPLACE A4 C10 FAULT
ca
y

Figure 3-4. Modulator/Demodulator A1A1 Performance Test (Sheet 3 of 4)
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IRELEASE PTT

ICONNECT RF SIGNAL
IGENERATOR TO COAXIAL
JCOAXIAL

ser (Moo swires
To ADJUST RE
GENERATOR TO #2 DBM
(-102 DBM AT RADIO SET),
|moriTOR vOLTAGE AT
TPI8 WITH DVM

Figure 3-4. Modulator/Demodulator A1A1 Performance Test (sheet 4 of 4)

™88 NO
S5
+2.0 vOC

REFER TO
ALIGNMENT
OF R12

YES

CONNECT OSCILLOSCOPE
TO AUDIO/INPUT KEYING
ADAPTER (RCY FUNCTION
POSITION) ADJUST RF
GENERATOR TO =32 DBM
(=52 DBM AT RADIO SET)

aowsT
CONTROL FOR Z4V
PEAK TO PEAK AT
OSCILLOSCOPE,
DISCONNECT OSCILLO-
SCOPE AND CONNECT
DISTORTION ANALYZER
IN ITS PLACE

LESS
THAN 5%
DISTORTION OF

1 KHZ SINEWAVE

NO

AUDIO HYBRID
A4 FAULT

DISCONNECT
OISTORTION
ANALYZER AND
CONNECT DVYM
RECORD LEVEL
AT OVM ADIJUST
RF SIGNAL
GENERATOR TO
-82 DBM (-102 DBM
AT RADIO SET)

OROP
BELOW

SWITCH To

CLOSE CW
KEY. GROUND MIN 10
oF P1.

UNGROUND PIN 10,
CONNECT AUDIO
CONNECTOR TO
OSCILLOSCOPE.
CLOSE THEN OPEN
CW KEY AND
MEASURE TIME FOR
RECEIVE LEVEL TO

NO

€10, AUDIO
HMYBRID
A4 FAULT

LOW VOLTAGE
FAULT, REFER TO
ALIGNMENT FOR

CONNECT HANDSET
IN PLACE OF
OSCILLOSCOPE AND
CABLE. CLOSE PTT
ON KEYING ADAPTER
REDUCE VOLTAGE AT
DC POWER SUPPLY
UNTIL A CLICKING
SOUND IS EVIOENT
RESTORE +28.3V.

REFER TO
ALIGNMENT FOR
R10; OR AUDIO
HYBRID A8 FAULT

R3, OR AUDIO HYBRID
A4 FAULT

CLOSE CW KEY
GROUND PIN
100F P

SIDETONE NO
EVIDENT

’
AUDIO HYBRID
A4 FAULT

T0

BEEPING
FAULT TONE
EVIDENT

NO

AUDIO HYBRID
AT FAULT

AUDIO HYBRID
A4 FAULT

TO [18.000.0. } SWITCH
o [V:R&V]To
[V-IB] BACK AND FORTH,

Qi OR
AUDIO HYBRID
A4 FAULT

-EHE OISCONNECT TEST
EQUIPMENT. REPLACE
MODULATOR/
DEMODULATOR

TEST
PASSED
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PRELIMINARY SETUP

1. Remove the modulator/demodulator
from the receiver/exciter and connect the

module as ir(figure 3-3]

2. Connect the power meter to the
coaxial attenuator.  Set the do power
supply (7 amp) to +26.5v.  Set the step
attenuator to 60 db.

3. Connect the fabricated audio input/
keying adapter to one of the radio audio
input plugs.  Connect the audio oscillator
to the step attenuator.  Monitor the out-
put of the step attenuator with the DVM
shunted with 150 ohms and adjust the level
of the audio oscillator for 0.6 mv rms.

This simulates the input impedance of the
radio, which is 150 ohms in the voice mode
(since the DVM is 1M ohms).  Connect the
step attenuator to the audio input/keying
adapter.

4. Connect the vtvm to the audio output
with 500 ohms termination.

5. Set the radio controls located on
the control panel as follows:

ANT SEL to 50 OBMS (bypass)
FREQUENCY KBZ to 16,000.0
MODE to V-TR

VOLUME to MAXIMUM

. SBto USB

lose the PTT switch.

QP oo o

2.

The alignment procedure is to be used an either of these situations: (1) the
performance test calls a potentiometer out of adjustment, or (2) one of the
following is replaced:

MODULATOR/ DEMODULATOR A1A1 ALIGNMENT

1. First Converter, A1A1A1

2. Second Converter, A1A1A2

3. Third Converter, ALIA1A3

4. Audio Control Hybrid, A1A1A4

The procedure consists of a preliminary setup and an adjustment procedure.

TRANSMIT OUTPUT LEVEL ALIGNMENT,
R1, R8, R10, R11

1. Turn ALC offset adjust potentiometer
R8 to maximum ccw.

2. Close the PTT switch.

3. Adjust R11 until power meter reads
+ 28 dbm. Verify test point 13 reads 80
+10 mv ac.

4. Adjust the transmit 50 ohm fixed pad
R13, R14 and R15 as necessary in order
meet the requirements of step 3.

5. Open the PTT switch.

6. Close the CW KEY switch on the audio
input/keying adapter.

7. Adjust 1-kHz tone level R1 to obtain
28 £ 0.5 dbm at the watt meter (minus 20 db
for the attenuator.

8. Adjust ALC offset, R8, to obtain a
0.25-db reduction at the watt meter.

9. Adjust sidetone level adjust R10 to
obtain 500 £10 mv rms at the vtvm.

ALC RELEASE TIME ALIGMENT, R29

1. Monitor A1J3 via the coaxial atten-
uator with the oscilloscope in storage
mode.

2. Turn off radio set. Connect a 2K

resistor in series with the positive out-

put of the HP-6215A power supply and a
Sharp steel tip injection probe, apply to

J-11, measure the voltage at this point

with the DVM and adjust the HP-6215A power
supply for + 6VDC at J1-11. Remove probe
And turn on the radio set. Inject +6V to
P-1-11, close CW key.

3. Momentarily remove the -6v at pin 11
and observe the period required for the rf
Power at A1J3 to return to 90 percent of
full value. This is the LAC release time.

4. Adjust R29 for an ALC release time
Of 750 £100 milliseconds.

5. Open CW KEY switch on the audio
Input/keying adapter.

23

RECEIVE LEVEL ALIGMENT, R12

1. Set MODE to V-RCV.

2. Connect the rf signal generator to
The coaxial attenuator.

3. Adjust the rf signal generator to
16.0010 MHz and -83 dbm (-103 dbm at
radio).

4. Short gate of Q3 of A1A1A2 (FET case
is the gate) to ground with a jumper wire.

5. Adjust receive audio level adjust

R12 to obtain -2.0 £0.1 vdc at TP18.
(Measure with DVM and probe.) Remove
jumper wire.

TM 11-5820-919-40-2

DATA MODE AUDIO OUTPUT ALIGMENT, R9

1. Set MODE to D-RCV.

2. Increase the rf signal generator to
-72 dbm (-92 dbm at radio.).

3. Adjust data level adjust R9 to

obtain 0.775 £0.05 vrms (measure with
DVM on ac volts).

LOW VOLTAGE ALARM ALIGMENT, R3

1. Disconnect the rf signal generator
from the coaxial attenuator and connect
the watt meter. Connect the handset in
Place of the vtvm.

2. Close the PTT switch on the audio
Input/keying adapter.

3. Reduce the input voltage to the
Radio to +19.0 vdc.

4. Adjust low voltage threshold adjust,
R3, to the point where a continuous
clicking sound is heard in the handset.

DISCONNECT THE TEST EQUIPMENT




TABLE 3-1.

Selected Resistors for Mod/Demod R13, R14 & R15

Transmit fixed 50W pad adjustment. Refer to modulator/demodulator A1A1 alignment.

(Prior to replacing R13, 14, 15, examine these resistors on modulator/demodulator,
record individual values for reference.)

Pad Attenuation

Resistor Values (OHMSs)

DB R13 R14 R15
3db 300 18 300
4 db 220 24 220
5db 180 30 180
6 db 150 36 150
7 db 130 43 130
8 db 110 51 110
9db 110 62 110
10 db 91 68 91
11 db 91 82 91
12 db 82 91 82
13 db 82 110 82

W
OHMs Military No.
18 RLRO5C18ROGM
24 RLRO5C24R0OGM
30 RLRO5C30R0OGM
36 RLRO5C36ROGM
43 RLRO5C43R0OGM
51 RLRO5C51R0GM
62 RLRO5C62R0OGM
68 RLRO5C68ROGM
82 RLRO5C82R0OGM
91 RLRO5C91R0OGM
110 RLR0O5C1100GM
130 RLR0O5C1300GM
150 RLR0O5C1500GM
180 RLR05C1800GM
220 RLR05C2200GM
300 RLRO5C3000GM
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Figure 3-5. First Frequency Converter A1A1A1 Schematic
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Figure 3-6. First Frequency Converter AlAIAl Component Location (Sheet 1 of 2)

FIRST CONVERTER ., cRa

\\\ L/

o C17 T7-2

. e C19 uz a

RIZ2————

%l" - @7" " 213-B

! A-2
POINTS OF TEST B-1
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ITEM DESCRIPTION
A-1

AlAl1Al First Frequency
Converter
(755002A0230)

K1 Relay, Electromagnetic

CR5 Diode

CR4 Diode

C2 Capacitor

R21 Resistor

R3 Resistor

C1 Capacitor

Q1 Transistor

T1 Inductor

C3 Capacitor

R4 Resistor

C6 Capacitor

CR1 Diode

C7 Capacitor

R7 Resistor

R14 Resistor

CR2 Diode

T5 Transformer, RF

Cl1  Capacitor

R11 Resistor

R9 Resistor

Q3 Transistor

R8 Resistor

R10 Resistor

C9 Capacitor

T4 Transformer

C8 Capacitor

T3 Inductor

L9 Inductor

R21 Resistor

L3 Coil, RF

Q2 Transistor

R5 Resistor

R6 Resistor

L1 Coil, RF

C5 Capacitor

T2 Transformer, RF

R1 Resistor

C4 Capacitor

C15  Capacitor

Figure 3-6. First Frequency Converter AIAIAI Component Location (Sheet 2 of 2)

ITEM

R20
R19
R18
c13
R15
L4
C17
C18
L5
C19
L6
c21
L7
R17
C10
L2
T6
C12
CR3
Q3
R19
c14
R12
C16
L8
C20
R16
T7
U2
U1

R10
R11
Q3
CR3
T7

DESCRIPTION

B-1
Resistor
Resistor
Resistor
Capacitor
Resistor
Inductor
Capacitor
Capacitor
Inductor
Capacitor
Inductor
Capacitor
Inductor
Resistor
Capacitor
Coil, RF
Inductor
Capacitor
Diode
Transistor
Resistor
Capacitor
Resistor
Capacitor
Inductor
Capacitor
Resistor
Transformer
Mixer, RF
Amplifier, RF

Cc

Resistor
Resistor
Transistor
Diode
Inductor

TM 11-5820-919-40-2
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Figure 3-7. Frequency Converter A1A1A1, A1A1A2, A1A1A3 Performance Test Setup

SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

Description Part Number Reference e od ' {’-'gguo:..c""é':‘g:?'
RF Coax Cable (2 each) ” T O CEoDuLATOR
RF Extender Cable (3 each) Figure 3-11B 1 C C L -
. . ; E AUDIOANPUT [T]
Audio Input/Keying Adapters Figure 3-11¢ el I .
Modulator/Demodulator Test RF EXTENDER CABLE o
Extender Cable Auoio ]
Frequency Converter Test Bed Figure 3-12 ouTruT AF EXTENDER CABLE
Kit, Tool, Electronic TK-100/G None ] a2
Bench Repair Center Pace PRC-350C None
Maintenance Kit, Printed Circuit MK-984/A None S ] A
g : /
—
. . SPECTRUM
NOTE: Referenced figures are in' TM 11-5820-919-40-1. ] A ANALYZER
BATTERY
L
CAUTION
TEST EQUIPMENT TO AVOID DAMAGE TO THE
Name Designation Quantity PROTECTION CIRGUITS, ARPLY
- S'SS.‘.#ET e POWER AS FOLLOWS BENCH TEST CABLE
Radio Set, Test Bed AN/PRC-104 1 BT [ et aemon TesT
. FUNCTION) CABLE TO RADIO. ) g;“
Signal Generator, RF AN/USM-323 1 2 TURN ON POWERSUPPLY canLE
Digital Multimeter _ AN/USM-341 1 & THEN CONNECT BENCH TEST
(DVM, ohmmeter function) CABLE TO POWER SUPPLY.
Spectrum Analyzer Hewlett Packard HP-141-T 1 :] -
- High Resolution Hewlett Packard HP-8552B 1 roweR coaxiat L.
IF Section NOTES SappLY. :.&:‘;;.woa E GENERATOR
- RF Section Hewlett Packard HP-85538 1 & et o e e kT Y CALBPATED
- Tracking Generator Hewlett Packard HP-8443A 1 FERFORMANGE OR FAULT INDICATIONS, 1S OF MISLEADING
- High Impedance Probe Hewlett Packard HP-1121A 1 ? Eggggﬁﬁﬁfg23".:.?2?&'&3#3’55&‘#'e";.‘.?ﬁés
Power Supply, DC Hewlett Packard HP-6439B 1
Attenuator, Coaxial Narda 765-20 1

20 db, 30w min., 50 ohm
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UNIT UNDER TEST FIRST
FREQUENCY CONVERTER, A10F
MODULATOR/DEMODULATOR

WITH A1 ON THE

MODULATOR/ DEMODULATOR
CONNECT THE TEST RADIO AND
EQUIPMENT AS IN FIG 3-7

SET OC POWER SUPPLY (7 AMP)
TO 26 5V, CONNECT THE RF
SIGNAL GENERATOR TO THE
COAXIAL ATTENVATOR AT
15.0001 MHZ WiITH A LEVEL

OF +20 DBM (0 DB AT MGDULE)

SET TOON

o
{FRECvENEY xHZ} To [16.600:0)
™o

!

MONITOR PIN 2
OF A1 (TP&)
WITH SPECTRUM
ANALYZER

PINS
2,4,6 8 ARE

NO

ALL «10 2 2 DBM

TURN OFF RF SIGNAL
GENERATOR. CLOSE CW
KEY MONITOR PIN 14
{TP7) WITH SPECTRUM
ANALYZER

MONITOR PIN 8 AND
PIN 7 OF RELAY K1
WITH SPECTRUM
ANALYZER CLOSE
CWKEY

PIN 7
AND PIN B
ARE BQTH AT

MONITOR Q3 BASE
WITH SPECTRUM
ANALYZER CLOSE
CW KEY

REFERENCE
LEVEL
ONLY

MONITOR PIN 8

OF U2 WITH

SPECTRUM

ANALYZER
AMPLIFIER
U1 FAULT

BASE Q315

MONITOR PINS 2
4 6 ANDS

OF RELAY K1
WITH SPECTRUM
ANALYZEP

-2+ DBM
AT
16 MHZ

MONITORPIN2 3
OF RELAY K1 WITH
SPECTRUM ANALY
ZER CLOSE CW KEY

REPLACE K1

REFERENCE
LEVEL ONLY

REPLACE K1
IF NOT AT
SAME LEVEL

AMPLIFIER Q1
a2, FAULT

PIN3
ANDPIN 2
ARE BOTH AT +20
2 DBM
AT 16 MH2

AMPLIFIER
Q3

FAULT

REPLACE K1

TURN | VOLUME] TO

DISCONNECT
TEST EQUIPMENT

i

Figure 3-8. First Frequency Converter A1A1A1 Performance test

29/(30 blank)
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Figure 3-9. Second Frequency Converter A1A1A2 Schematic
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Figure 3-10. Second Frequency Converter A1A1A2 Component Location (Sheet 1 of 2)
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ITEM

DESCRIPTION
Al

A1A1A2 Second Frequency

R23
R24
C25
L7
R25
c28
T5
R6
R26
Q3
R27
C30
c3
C29
RS
R28
U3
C32
c31
L6
L8
C33
co
L1
R29
CR1
R11
C6
cs
R10
R9
T1
R7
c5
R5
U2
c4
R4
C24
c27
c23
c2
T4

Converter

(755002A0237)
Resistor
Resistor
Capacitor
Caoil
Resistor
Capacitor
Transformer, RF
Resistor
Resistor
Transistor
Resistor
Capacitor
Capacitor
Capacitor
Resistor
Resistor
Mixer
Capacitor
Capacitor
Inductor
Inductor
Capacitor
Capacitor
Coil, RF
Resistor
Diode
Resistor
Capacitor
Capacitor
Resistor
Resistor
Transformer, RF
Resistor
Capacitor
Resistor
Microcircuit
Capacitor
Resistor
Capacitor
Capacitor
Capacitor
Capacitor
Transformer, RF

Figure 3-10. Second Frequency Converter A1A1A2 Component Location (Sheet 2 of 2)

ITEM

Q2
R22
C26

Q1
C15
c12
R15
C14
R14
R13
K1
C19
L3
c17
c21
L4
R19
R20
C20
L5
R2
R1
R3
U1
c1
c22
U4
R18
R17
C18
L2
c11
C13
T2
C10
T3
R12
C16
R16

33

DESCRIPTION

Transistor
Resistor
Capacitor

B-1
Transistor
Capacitor
Capacitor

Resistor
Capacitor
Resistor
Resistor

Relay, Electromagnetic

Capacitor

Inductor
Capacitor
Capacitor
Inductor
Resistor
Resistor
Capacitor
Inductor
Resistor
Resistor
Resistor
Amplifier, RF
Capacitor
Capacitor
Mixer, RF
Resistor
Resistor
Capacitor
Inductor
Capacitor
Capacitor
Transformer, RF
Capacitor
Transformer
Resistor
Capacitor
Resistor

TM 11-5820-919-40-2



UNIT UNDER TEST SECOND
FREQUENCY CONVERTER, A2 OF
MODULATOR/DEMODULATOR

WITH A2 ON THE MODULATOR/
DEMODULATOR, CONNECT
THE TEST RADIO AND EQUIP-
MENT AS IN FIG. 3-7

SET DC POWER SUPPLY (7 AMP)
TO 26,5V CONNECT THE RF
SIGNAL GENERATOR TO THE
COAXIAL ATTENUATOR AT

16 001 MHZ WITH A LEVEL OF
+20 DBM (O DB AT MODULE)

seT [VOLUME | TO ON

To [v.18]
[FREGUENEY KiiE) To [TE555)
7o [5§)

MONITOR PIN

25 OF A2 (TP10)
WITH SPECTRUM
ANALYZER

PIN 26 IS
-10 DBM AT

70 MHZ

REFERENCE

LEVEL

ONLY

ADJUST FOLLOWING
READINGS
ACCORDING TO
OIFFERENCE

FROM REFERENCE

MONITOR PIN 8
OF U4 WITH
SPECTRUM
ANALYZER

PIN B 1S
-3 DBM AT
TOMHZ

AMPLIFIER

MONITOR PIN2 PIN
4 PINGANDPINSB
OF RELAY K1 WITH
SPECTRUM ANALY.
ZER

Figure 3-11. Second Frequency Converter A1A1A2 Performance Test

BOTM
PIN 2 AND
PIN 4 ARE -18 DBM,
AT 756 MHZ

REPLACE K1

PIN €
AND PIN 8
-2 DBM
AT 75 MHZ

MONITOR PIN 4
PIN 1OF U4
WITH SPECTRUM
ANALYZER

PIN 1
OF U4 1S
-9 22 DBM

AT 75 MHZ

REPLACE K1

MONITOR PINS 7,
8 3 AND 2 OF
RELAY K1

WITH SPECTRUM
ANALYZER

FILTER
2 L3 c18
CI19FAULT

PIN 4

OF V415
«22 +2 DBM
AT 5 MHZ

REFERENCE
LEVEL
ONLY

MONITOR Q3
SOURCE (S) AND
DRAIN (D) WITH
SPECTRUM
ANALYZER

a3
SOURCE 1S NO

AMPLIFIER
az

FAULT

+3312 DBM
AT 5 MHZ

YES

a3
DRAIN 1S MONITOR
GATE OF a3
022 DBM WiTH DVM
AT 5 MHZ
YeS
a3 NO
38 22V
¢ YES
MONITOR PiN 29
A2 (TP1E} Q3
WITH SPECTRUM FAULT
ANALYZER
PIN 29 AGC
IS -30 +2 DBM AMPLIFIER
AT 5 MHZ U3 FAULT
CLOSE CW KEY
MONITOR PIN 29
OF A2 WITH
SPECTRUM
ANALYZER
PIN 29 REFERENCE
IS -31 DBM CEver
AT 5 MHZ oRLY
MONITOR PIN 4
OF Us WITH
SPECTRUM
ANALYZER
CONTINUE
CLOSING CW KEY
AMPLIFIER
U2 FAULT

REPIL.ACE

PINS B
AND 7 ARE BOTH
-25 DBM AT
76 MH2Z

PIN 315
~13 22 DBM
AT 76 MRZ

PINS 3
AND 2 ARE BOTH
~13 12 DBM
AT 75 MHZ

TM 11-5820-919-40-2

REPLACE K1

AMPLIFIER
Q1 FAULT

REPLACE KV

Turs [VOLUNE]
To

DISCONNECT TEST

EQUIPMENT

34
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13 51 A1ATA IN PLACE ON MODULATOR/ DEMODULATOR MODULE
Ry S60 If TEST EXTENSION BED IS USEO DBM VALUES MAY BE
24 E) SMALLER
o 5 witw (FREGUENCY ¥5iz) AT{i6,0000 J[VOLUWE] ATHER]
15 ~ XMT LEVEL SET VALUES (VDC AND DBM) IN TRANSMIT MODE. TRANSMIT INPUT
——( ConnECT TO Pin 31 CR? AT A AUDIQ CONNECTOR IS 1 KHZ SINE WAVE 6 MVRMS.
JANTNG148 . BM AT J3
170y 5 MHZ (€ EXTERNALLY | 6 * INDICATES RADIQ IN RECEIVE MODE WITH 16 MHZ © D!
CONNECTED TO PIN 40 /77

Figure 3-12. Third Frequency Converter A1A1A3 Schematic
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TM 11-5820-919-40-2
Figure 3-13. Third Frequency Converter A1A1A3 Components Location (Sheet 1 of 2)
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ITEM Description
Al

A1A1A3 Third Frequency
Converter
(755002A0343)

L2 Coil, RF

ci4 Capacitor

U4 Mixer, RF

R10 Resistor
c21 Capacitor

L3 Inductor
C19 Capacitor
L4 Inductor

C18 Capacitor
R12 Resistor

R9 Resistor
Q1 Transistor
R8 Resistor

C16 Capacitor
R13 Resistor
R11 Resistor

CR1 Diode

C17 Capacitor

K2 Relay, Electromagnetic
R5 Resistor

C13 Capacitor

Figure 3-13. Third Frequency Converter A1A1A3 Component Location (Sheet 2 of 2)

ITEM

K1
R6
C1
R1
C2
R3
C4
U2
R4
C6
C9
C15
C10
Cl1
C12
C8
U3
Cc7
C5
L1
Ul
R7
C3
R2

37

DESCRIPTION
B-1

Relay, Electromagnetic
Resistor
Capacitor
Resistor
Capacitor
Resistor
Capacitor
Microcircuit
Resistor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Microcircuit
Capacitor
Capacitor
Coll, RF
Microcircuit
Resistor
Capacitor
Resistor

TM 11-5820-919-40-2



UNIT UNDER TEST THIAD
FAEQUENCY CONVERTER A3 OF
MODULATOR/DEMODULATOR

D,

WITH A3ON THE
MODULATOR/DEMODULATOR
CONNECT THE TEST RADIO AND
EQUIPMENT AS IN FIGURE 3-7.
SET OC POWER SUPPLY (7 AMP)
TO 28.5v

CONNECT THE AF SIGNAL
GENERATOR TO THE CO AXIAL
ATTENUATOR AT 16,001 MHZ
WITH A LEVEL OF +20 DBM

(0 DBM AT MODULE)

[FEREQUENCY XHZ ] TO
@*ro [uss]

MONITOR PIN 4 OF
ATIWITH A SPECTRUM
ANALYZEAR

PMNaS
£ £2 DBM
AT S MHZ

TURN MODULE OVER AND
MONITOR FIN 8 OF U4

ON SUBMODULE Wi'TH
SPECTRUM ANALYZER

MONITOR PIN & AND
PIN 8 OF RELAY X2
WITH SPECTRUM
ANALYZER

REFERENCE
LEVEL ONLY
ADUST FOLLOWING

READINGS ACCORDING

TO DIFFERENCE
FROM REFERENCE

Qat
AMPLIFIER
FAULT

Figure 3-14. Third Frequency Converter A1A1A3 Performance test

PING
AND PIN B ARE
BOTH AT -12 DBM
AT 6EMHZ

MONITOR PIN 2 AND
PIN 4 OF RELAY K2
WITH DVYM

PINZ
ANDPIN 4
ARE GOTH 77 My,

REPLACE

DISCONNECT RF SIGNAL

MONITOR PIN 8 AND
PIN 72 OF RELAY K2 WITH
SPECTRUM ANALYZER

GENERATOR. CLOSE CW KEY.

REPLACE

MONITOR PIN 2 AND
PIN 3 OF RELAY K2
WITH DVM

38

MONITOR PIN 2 AND
PIN 3 OF RELAY K1Y
WITH DVM

PIN 2
AND PFIN 3

ARE BOTH AT
12.8v

REPLACE

seT_[moodiro
[F-RcvimoniTon min 2

AND PIN 4 OF RELAY
K1 WITH DVM

REPLACE
K1

RECONNECT RF SIGNAL
GENERATOR. MONITOR
#1IN 43 AND A3

WITH DVM

PIN 4318 NO

mwmy

MONITOR PIN 24
OF A3 (TP38)
WITH DVM

REFERENCE
LEVEL
ONLY

MONITOR PIN 17
A3 WITH
SPECTRUM
ANALYZER

Ut OR U2
AMPLIFIER
FAULT

TM 11-5820-919-40-2

5 <)
AGC GENERATOR
FAULT

TEST PASSED




POWER SUPPLY
AlAS

SYNTHESIZER
ALA3

AM RX CONTROL (+28)

SIGNAL RETURN
230 MHZ XMT/R
SIGNAL AETURN
SIGNAL RETURN
SIGNAL nsmaN{
NOT USED-PA OFF/ONJ30
TUNE IN PROCESS (10
SIDE TONE ENABLE

3
g
:
v

Figure 4-1. Harmonic Filter A1A2 Schematic.
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TM 11-5820-919-40-2

NOTES: UNLESS OTHERWISE SPECIFIED

PARTIAL REF DESIGNATIONS ARE

SHOWN FOR COMPLETE DESIGNATION PREFIX

WITH A1A2

CAPACITANCE VALUES ARE IN PICOFARADS
+5%, 500V

INDUCTOR RESONANT FREQ.
ARE IN MEGAHERTZ (MHz).

ALL RELAYS EXCEPT FOR FL1-K ARE
SHOWN DE-ENERGIZED.

INDICATES DEPENDENCY ON BENCH
POWER SUPPLY VOLTAGE

VOLTAGES IN TRANSMIT MOOD WITH 50 OHM
RADIO SET LOAD, RF OUTPUT 20W

FOR SIGNAL INPUT/OUTPUT
ROUTING REFER TO FIGURE 2-1



ITEM

AlA2

C6
L2
C5
L1
C3
C4
CR2
R2
T1
R1
R4
J2
C1
CR1
C2
R3
Cc7
C8
J1
P1

FL1
C9

FL2
FL6
FL4
FL5
FL3

DESCRIPTION

Harmonic Filter
Assembly
Capacitor
Inductor
Capacitor
Inductor
Capacitor
Capacitor
Diode
Resistor, Variable
Inductor
Resistor, Variable
Resistor
Connector, Coaxial, RF
Capacitor
Diode
Capacitor
Resistor
Capacitor
Capacitor
Connector, Coaxial, RF
Connector, Receptacle,
Electric
Strap, Handle
Filter, Submodule
Capacitor
Filter, Submodule
Filter, Submodule
Filter, Submodule
Filter, Submodule
Filter, Submodule

Figure 4-2. Harmonic Filter A1A2 Component Location

HARMONIC FILTER

@ /cs
/

ASSEMBLY
ATA2
FL3
——
(O &
©)
FLS\.- _____________
»
\
FL4 b _____"___'____J »
N iy
o e D,c

R4

?
|

1 J1

40

PIN 7

Pt
PIN 1

>
-
a
§
:
2% &
O
-
~
5
-
§
o
Y
©

(40
N

NOTE ¢— 3 DENOTES THAT POINT JETC.

PIN 4

TM 11-5820-919-40-2



SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

Description Part Number Reference
Harmonic Filter/Power Amplifier [Figure 3-10D

Test Extender Cable

RF Coax Cable (2 each)

Figure 3-11A

TM 11-5820-919-40-2

Audio Input/Keying Adapter Figure 3-110
Kit, Tool, Electronic TK-100/G None
Bench Repair Center Pace PRC-350C None
Maintenance Kit, Printed Circuit MEL-984/A None
NOTE: Referenced figures are in 1M 11-5820-919-40*1.
TEST EQUIPMENT
Name Designation Quantity
Radio Set, Test Bed AN/PRC-104 1
Digital Voltmeter AN/USM-341 1
(DVM, ohmmeter function)
Spectrum Analyzer Hewlett Packard HP-141-T 1
- High Resolution Hewlett Packard HP-8552B 1
IF Section
- RF Section Hewlett Packard-8553B 1
- Tracking Generator Hewlett Packard HP-8443A 1
Power Supply, DC Hewlett Packard HP-64398 1
Attenuator, Coaxial Narda 765-20 1

20 db, 30w man., 50 ohm

- TRACKING
ECTRUM [ — GENERATOR [ RE COAX CABLE
ANALYZER (PART OF
= Ll srectrum =,
ANALYZER)
l RE COAX CABLE
Yo
TEST BED RADIO
AN/PRC—104
AUDIONNPUT
KEYING I
ADAPTER |
AUD!IO INPUT/
ouUTPUT HARMONIC FILTER/POWER
n AMPLIFIER TEST EXTENDER  P1
E E CABLE (18 PINS)
|-
COAXIAL
ATTERUATOR | | 1 anc
(30W MIN, ] {
20 DB)
BATTERY
CAUTION
L_] TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADIO
PROTECTION CIRCUITS APPLY
DIGITAL 22';52 TEST POWER AS FOLLOWS:
MULTIMETER
g)r-:’r:‘METER 1. CONNECT BENCH TEST
FUNCTION) CABLE TO RADIO

Figure 4-3. Harmonic Filter A1A2 Module Performance Test Setup.

41

gl

+ -

POWER SUFPPLY
DoC

2. TURN ON POWER SUPPLY
AND CHECK OUTPUT LEVEL

3 THEN CONNECT BENCH TEST
CABLE TO Power SUPPLY

NOTES

UNIT UNDER TEST
HARMONIC FILTER
MODULE

AlA2

A2J1

1. EQUIVALENT TEST EQUIPMENT MAY BE USED

2. USE ONLY TEST EQUIPMENT THAT IS PROPERLY
CALIBRATED FAILURE TO DO SO MAY PROVIDE
ERRONEOUS OR MISLEADING PERFORMANCE OR

FAULT INDICATIONS

3 BEFORE USING SPECTRUM ANALYZER RF
SECTION HP-85538 PERFORM PRELIMINARY
CHECKS CONTAINED IN THE HP-H553B OPERATING

MANUAL



Figure 4-4. Harmonic Filter A1A2 Performance Test (Sheet 1 of 3)

HARMONIC FILTER PERFORMANCE TEST

NOTE 1. The narrowband criterion is a maximum of 1.8 db insertion loss in the
passband. A shorting bar, connected between the two fabricated rf cables,
should be used to achieve a 0-db reference. The wideband criterion is
-40 db suppression beyond 3 times the lower band frequency of the selected
filter. To obtain narrow and Sideband spectral outputs as in the figures,
set the controls on the spectrum analyzer as follows:

Controls: Narrow Wide
Scan Trigger - AUTO AUTO AUTO
Scan Mode - INT. INT. INT.

Video Filter - 10 kHz OFF 10 kHz
Log/CM 2 db Log 10 db Log
Linear Sensitivity - 1 -1 -6

Log Reference - 0 0 10

Scan Time 5ms 20 ms
Range 0-11 MHz 0-110 MHz
Input Attenuation 50 db 20db
Bandwidth 100 kHz 300 KHz
Center Frequency 2.5 MHz 50 MHz

Scan width 0.2 MHz (Per Division) .05 KHz (0-100 MHz)

(Inner Red)

Tracking Generator

Same
Same

Function
RF Level

Track Analyzer
O dbm

Each filter can legitimately be checked by attaching the RF signal genera-
tor to A2J1 and the power meter to A2J2; the of signal generator is set to
upper, middle, and lower points on the passband, and the insertion loss
(1.8 db maximum ) is read on the power meter. A zero reference is estab-
lished by connecting the rf signal generator to poser meter.

NOTE 2: Scan width is 0.5 MHz, center frequency is 4,000 KHz

NOTE 3: Scan width is 0.5 MHz, center frequency is 6,500 KHz

NOTE 4: Scan width is 1 MHz, center frequency is 10,000 KHz, range 0-110

NOTE 5: Scan width is 2 MHz, center frequency is 16,000 KHz, scan time 10 ms

NOTE 6: Scan width is 5 MHz, center frequency is 25,000 KHz, scan time 20 ms

NOTE 7: Unless otherwise specified, all voltage measurements taken with respect to chassis ground.

3

BANDPASS
RESPONSE AS

SHOWN IN FIG C
SHEET 2

UNIT UNDER TEST
HARMONIC FILTER

REPLACE FrLe

(NOTE 3)

REMOVE HARMONIC FILTER
FROM RADIO SET

CONNECT TO TEST BED
RADIO AS SHOWN IN

FIGURE 4.3,

seT & seT
(MIDPOSITION). . -AN"'SE! 000.0

To 5 OmHRYPAS: To
vo[V=hcv]

TofiSejanc

BANDPASS
RESPONSE AS
SHOWN IN FIG O,

SHEET 3

REPLACE FL3

RKREPLACE FL6

LOW PASS
FILTER

FAULT

ESPONSE AS
SHOWN IN FIG B REPLACE FLS

SHEET 2
{NOTE 2)

seT

To{ 08,600.0}

REPLACE FL1

ser Tor=a]
CONNECT RF CABLES
W1P4 AND W1IP3 TO
A231 AND A2J2, OF
MODULE

FABRICATED AUDIO/
INPUT

YES

TM 11-5820-919-40-2

REFER TO
ALIGNMENT OF R1,
OR RF DETECTOR
T1 FAULT

MONITOR P1

PIN 24 WITH DV
BRIEFLY DISCONNECT
20 DB.COAXIAL
ATTENUATOR

YES

REFER TO
| ALIGNMENT OF R2,
OR RF DETECTOR

TURN ——VOLWE TOE,

42

T1 FAULT



TM 11-5820-919-40-2

23 MHZ 35 MH2 58 MHZ
[ ops oos
" |t
!r \ -2 -2 -2
- - { —a
. . N
NARROW \
BAND -8 -8 -8
FILTER \ \
RESPONSES ~10 -10 —-10
~12 -12 -12
—14 -14 -4
—16 J -16 [ —16
5 17 19 21 23 25 27 29 31 33 35 3 2 25 3 35 40 45 S0 55 6 65 40 45 S5 S5 6 65 ? 75 8 86 90
MR2Z MHZ MHKZ
SPECTRUM
ANALYZER
SETTINGS
IN PERFORMANCES
TEST NOTES,
ooB ooB _m obB
-30 -10 -10
~20 -20 -20
~30 -30
WIDE <30
BAND
FILTER — — — -40 MINIMUM SUPPRESSION - —40 I UM SUPPRESSION = -40 MINIMUM SUPPRESSION
RESPONSES
~ -50 H h— -50 1 VN . -50
(% N \ / /\ \ |/ - \ o \r\
A ° 'f v ' - S n— il
_70 —70 -70
'{] !
—80 -89 - 80
o/ 1 20 30 4 S50 60 70 80 90 100 o/lo 20 30 4 SO 60 70 80 90 100 (] 10/ 20 30 40 S0 60 70 80 90 100
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FIG A FIG B FIG ¢

Figure 4-4. Harmonic Filter A1A2 Performance Test (Sheet 2 of 3)
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Figure 4-4. Harmonic Filter A1A2 Performance Test (Sheet 3 of 3)
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TM 11-5820-919-40-2

SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

Description Part Number Reference JesT BED RADIO UNIT UNDER TEST
Harmonic Filter/Power Amplifier Test e qure 3-10D FLTeR
Extender Cable of-40-1 HARMONIC FILTER/POWER
J1 AMPLIFIER TEST EXTENDER Pt
i HANDSET I E CABLE (18 PINS) 'em
RF Coax Cable (2 each) | Figure 3-11A L S
of -40-1
E OUTPUT
RF Coax Cable ( 1 each) Figure 3-11B RF COAX CABLE "j”
of -40-1
NOTE: Referenced figures are in TM 11-5820-919-40-1.
o l: Py
TEST EQUIPMENT AMPLIFIER
. . . A242 1A
Name Designation Quantity [H] areiron TH| mrevsmron [H | wamr
Radio Set, Test Bed AN/PRC-104 1 2008) seTToz008 METER
BATTERY
VTVM AN/USM-116 1 camion
. TONAVOID DAMAGET(;;HE - <L VTVM
Signal Generator, RF AN/USM-323 1 Egﬁﬁ?ﬁéﬁs e — pummy 2 %&Eﬁ'ma
Digital Multimeter AN/USM-341 1 NIRRT | 3 Sonx wores
(DVK, ohmmeter function) # AND CHECK QUTPUT LEVEL ENC/RANANA
3. THEN CONNECT B8ENCH TEST
Dummy Load (50 ohm) DA-553( )/4 1 CABLE TO POWER SUPPLY j_L RF coax casLe
-
Watt Meter + -
oS rom,
- Power Meter Hewlett Packard HP-435A 1 SHMMETER oc NOTE
- Thermocouple Power Hewlett Packard HP-8482A 1
Sensor
Power Supply, DC Hewlett Packard HP-6439B 1
NOTES:
Power Supply, Current Hewlett Packard HP-6215A 1
L 1. EQUIVALENT TEST EQUIPMENT MAY BE USED
Limited
2. USE ONLY TEST EQUIPMENT THAT IS PROPERLY
Attenuator, Coaxial Narda 765-20 1 CALIBRATED FAILURE TO DO SO MAY PROVIDE

(20 db, 30w min., 50 ohm)

Attenuator, Step

CN1128/U

Figure 4-5. Harmonic Filter A1A2 Alignment Setup.
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ERRONEOUS OR MISLEADING PERFORMANCE
OR FAULT INDICATIONS

IF ADEQUATE WATTMETER IS NOT AVAILABLE
SUBSTITUTE VTVM TERMINATED WITH DUMMY
LOAD P = E2/R WHERE R = 50 OHMS

SET MODULATION MODE SWITCH TO AM, EXT,
DC, AND TURN LEVEL SWITCH TO COW POSITION
PRIOR TO CONNECTING D C CABLE TO MOD
IN/OUT CONNECTOR

SET OUTPUT VOLTAGE TO +2 VOLTS D.C.
CAUTION DO NOT EXCEED +5VDC SET CURRENT
REGULATION TO MINIMUM REQUIRED TO
PERFORM ALIGNMENT



HARMONIC FILTER A1A2 ALIGNMENT

The alignment procedure is to be used in either of these d situations: (1) the
performance test calls a potentiometer out of adjustments or (2) the following is
replaced: RF Detector T1, CRT, CR2, C1, C2, C3, and C4. The procedure consists of

a preliminary setup and an adjustment procedure.

Preliminary Setup

1. Remove the harmonic filter from the
receiver/exciter.

2. Remove the cover from the power
amplifier module of the test bed radio
set. Disconnect the rf radio coax A1J1 at
the module and plug in the fabricated rf
coax cable in its place.

3. Connect the test radio, module,
cables and test equipment as shown in
Lfigure 4-5] Comply with notes 1-5 on.

4. Select the rf signal generator fre-
guency of 29.9999 MHz and an initial level
output of 0 dbm at radio. Set dc power
supply (7 amp) to +26.5v.

5. See the test ratio controls on the
control panel and amplifier/coupler as
follows:

FREQUENCY KHZ to 29,999.9
Mode to V-TR

ANT SEL to 50 OEM (bypass)
VOLUME to ON

aoow

46

ADJUSTMENT

1. Monitor VFWD, TP1, of the module
using the test DVM and a sharp probe.

2. Close the PTT switch on the handset
and adjust the rf signal generator output
to +19 dbm, turn the modulation level
control to obtain 20 watts output (2
milliwatts indicated on the wattmeter
from the harmonic filter module.

3. Adjust R1 to obtain +14.5 +0.1 vdc
at TP1 of the module with 20 watts module
output

4. Change the DVM monitor point from
TP1 to A1A2P1 pin 14, VREFL (reflected
voltage).

5. Adjust R2 to obtain the minimum
voltage at pin 14. It should be between
zero and -3.0 vdc

6. Open the handset PTT switch.
7. Disconnect the +26.5 vdc input to

the radio and remove the cables connected
to the module.

TM 11-5820-919-40-2
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NOT USED AM RCV CONTROL
TP1Y
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)

NOTES: UNLESS OTHERWISE SPECIFIED

. CAPACITANCE VALUES ARE IN MICROFARADS 10% | 00 V

. RESISTANCE VALUES ARE IN OHMS 1/IW

. ALL DIODES ARE JAN1 N4148

. FOR SIGNAL INPUT/OUTPUT ROUTING REFER TO FIGURE 2-1

. PARTIAL REF DESIGNATION ARE SHOWN FOR COMPLETE DESIGNATION PREFIX WITH A1A3

. VALUES SHOWN WITH FREQUENCY KHz SET TO 16005 4 (TEST POINT ACCEPTABLE RANGE 15+31VT087V)

DA WNBE

Figure 5-1. Synthesizer A1A3 Schematic
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Figure 5-2. Synthesizer A1A3 Component Location (Sheet 1 of 2)
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ITEM

A1A3
C14
c2
ca
c5
AR2
c3
C15
Q1
c1
ARL
us
Q4
U9
c11
C12
Q3
C13
J3
T3
c23
P1
J4
C17
FL2A
FL3B
us

FL2C
C25
J2

T1
T2
FL3A
u7
ué6
FL2B
u3

Ji
Cc7
C6
C18
C19
C20
c21
Cc22
C9
Cs8
FL1A
AR3
ul

DESCRIPTION
A

Synthesizer Assembly
Capacitor
Capacitor
Capacitor
Capacitor
Microcircuit
Capacitor
Capacitor
Transistor
Capacitor
Microcircuit
Microcircuit
Transistor
Microcircuit
Capacitor
Capacitor
Transistor
Capacitor
Connector, Coaxial RF
Transformer, RF
Capacitor
Connector, Receptacle
Connector, Coaxial RF
Capacitor
Filter, Bandpass
Filter, Bandpass
Frequency Multiplier
Assembly
Filter, Bandpass
Capacitor
Connector, Coaxial RF
Transformer RF
Transformer RF
Filter, Bandpass
Limiter, Amplitude
Mixer, Radio
Filter, 8andpass
Oscillator, Volume,
Control
Connector, Coaxial RF
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Filter, Bandpass
Amplifier, RF
Oscillator, Crystal,
Temp.

ITEM DESCRIPTION

FL1B Filter, Bandpass

C10 Capacitor
C16 Capacitor

U4 Microcircuit
u2 Microcircuit
Q2 Transistor

R11 Resistor
R12 Resistor

R6 Resistor
R5 Resistor
R7 Resistor
R4 Resistor
R8 Resistor
R9 Resistor
R1 Resistor
R3 Resistor
R2 Resistor
R29 Resistor
CR3 Diode

R20 Resistor
R22 Resistor
R23 Resistor
C26 Capacitor
R28 Resistor

R21 Resistor, Variable

R16 Resistor

U7R10 Resistor, Variable
U7R4 Resistor, Variable

R26 Resistor
R27 Resistor
R25 Resistor

L1 Inductor

L3 Inductor

L4 Inductor

L5 Inductor

L6 Inductor

L7 Inductor

L2 Inductor

1 Cable Assembly, RF
U3R19 Resistor, Variable
2 Strap, Handle
CR2 Diode

R15 Resistor
R10 Resistor
R13 Resistor
CR4 Diode

R14 Resistor

|

Figure 5-2. Synthesizer A1A3 Component Location (Sheet 2 of 2)
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Figure 5-3. Synthesizer A1A3 Performance Test and Alignment Setup

NOTES:
SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES 1 EQUIVALENT TEST EQUIPMENT MAY BE USED
TEST BED RABIO UNIT UNDER TEST 2 USE ONLY TEST EQUIPMENT THAT L PROPERLY
AN/PRC~104 SYNTHESIZER CALIBRATED FAILURE TO DO SO MAY PROVIDE
Description Part Number Reference ERRONEOUS OR MISLEADING PERFORMANCE OR
FAULT INDICATIONS.
= \ 3 IF ADEQUATE WATTMETER IS NOT AVAILABLE
RF Coax Cable (2 each] Figure 3-111A E %@:ﬁiﬁ? pad E(L)JES‘I;TLEJ;I;E -IV—VEHRE'\:I'«’IE/-\RTEIS g)v:[’vll-isDUMMY
RF Extender Cable (4 each) | Figure 3-11B = {] = = :

. 4 BEFORE USING SPECTRUM< ANALYZER OF
Synthesizer Teat Extender Cable gure 0 SECTION HP-85538 PERFOR<M PRELIMINARY
KIT Tool, Electronic Tg-100/G None RF EXTENDER CABLE j - CHECKS CONTAINED IN THE HP-8553B OPERATING
Bench Repair Center o Pace PRC-350C None s e o 1N ALIGNMENT
Maintenance Kit, Printed Circuit MR-984/A None AF EXTENDER CABLE n

A
NOTE: Referenced figures are in TM 11-5820-919-40-1, oumsy 4 o
RF EXTENDER CABLE ] a3 sl :f:::u.m
TEST EQUIPMENT

Name Designation Quantity j Az
Radio Set, Test Bed AN/PRC-104 1 Coax iﬁ",,

Frequency Counter AN/CP-843P/D 1 SATTERY casLe
VTVM AN/USM-116 1 L CAUTION
Oscilloscope, Storage Hewlett Packard HP-1741A 1 O AYOID OAMAGE 10 THE
Digital Multimeter AN/USM-341 1 PROTECTION CIRCUITS, APPLY
(DVM, ohmmeter function) sencw TEST T comseer s st ANALYZER covrren
Dummy Load (50 ohm) DA-553( )/4 1 cane CABLE TO RAIC. woTeS)
Watt Meter * NG cHECK QUTPUT LEVEL.
- Power Meter Hewlett Packard HP-435A 1 3. THEN COMIECT wENCH TERT
- Thermocouple Power Bewlett Packard BP-8482A 1 |-

Sensor rowen MULTIMETER
Spectrum Analyzer Bewlett Packard BP-141-T 1 sy, oren SomTEn
- High Resolution Bewlett Packard BP-8552B 1 worem

IF Section
- RF Section Hewlett Packard BP-8558B 1
- Tracking Generator Hewlett Packard HP-8443A 1
- High Impedance Probe Hewlett Packard BP-1121A 1
Power Supply, DC Hewlett Packard HP-6439B 1



TM 11-5820-919-40-2
SYNTHESIZER PERFORMANCE TEST

NOTE 1: Spurious signal applies between 4.995 and 5.005 MHz. Set spectrum analyzer at:

Log Reference Level 10db
Linear Sensitivity 0
Bandwidth 1 kHz
Scan Width 10 kHz/div SYNTHESIZER CONNECT SPECTRUM
Scan Time 2 sec/div. CALIBRATEG MIGH
Video Falter 10 Hz FROM RADIO SET MONITOR TP .
Center Frequency 5 MHz Sowh N FIGURE 53 is70 ooo:::zg 70 HZ MONITOR PIN 32
10 db Log igr‘g::\?WER SUPPLY (7 AMP) ;5‘\’/::_0?;;:";?55“' ngz!l‘T:UM
Input Attenuation 30 db ser _CwooE] ro[vTa) i i
Range 0-110 MHz (EREqUENGY Knz]ro [36.5083] ™ —
Storage STD ves SyomMnz No |MuLTieuien
Scan Mode SINGLE T Conesent FavT
NOTE 2: Spurious signal applies between 40 and 90 MHz. Set spectrum analyzer at: — sz Fum
Log Reference Level 0 TP2WITH DVM 1023 08M FAuLT
Linear Sensitivity 0 i WITH SPECTRUM
Bandwidth 300 kHz ANALYZER
Scan Width 10 MHz/div. s o POWER FILTER 4 !
Scan Tome 10 ms/div. rizzovee Q?RézA:f;’A'uu ITCH MONITOR PIN 22
Video Falter 10 kHz To[i58) PIN 21S no | FILTER ki
10 db Log Kt S i anaLvZEn
Input Attenuation 20db
Center Frequency 70 MHz, USB POWER FILTER l
Range 0-110 MHz S
Scan Mode INT ] TSR TN ES V7 es
NOTE 3: A3J1 output IS frequency kHz plus 75,000 kHz. Spurious applies between 60 and 110 MHz. ¥ — FRATYEeR | TL T2
If output power IS low, adjust R19 of VCO (U3). If unable to raise power, continue with ONTTOR 3T Aan AT TORN RADIO s
troubleshooting flowchart. o B e aTED RF DISCONNECTING YES Lsii,; 'AT-49_N1 oBm
NOTE 4: Spurious signal applies between 60 and 110 MHz. TP5 frequency is 70,090,000 Hz + XY, 1) COUNTER FOR caBLES TO A1 A3 NOT GREATER THAN N 2315 FILTER
where X is 1 kHz frequency kHz digit and Y is 100 Hz frequency Hz digit. Set spectrum N N TeveTER FoR wore 222 D8M FAULT iTER U7
analyzer as in Note 2, except that the center frequency is 91 MHz. 2 Fonsumous oo h FAULT
NOTE 5: When 1 kHz digit of frequency kHz is 0, TP15 voltage is 3v. When this same digit is 9, TP15 Stenaws
is 9v.
NOTE 6: Unless otherwise specified, all voltage measurements taken with respect to chassis ground. LIMITER U7
NOTE 7: If the phase locking action of the synthesizer is functioning correctly, TP4 voltage would be PrequeNcy
6v. Since it IS not locking, U2 should be pruned at one end or the other of the 3 to 9v VCO st o TINTEDON U1 "0 | AtiommenT l
tune voltage. e 2 om rumous S e eaur
NOTE 8: Low frequency adjust transformer T3 must be replaced and returned as specified on _@
paragraph 5-9 whenever low frequency loop filter hybrid (U5) is replaced.

TM-07748A-45/3
Figure 5-4. Synthesizer A1A3 Performance Test (Sheet 1 of 2)
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UMTER
W ralRT
U3 ALY

IVIDER UB

FAULY
MONITOR TPe
WITH OVM
(NOTE 7}
LOW FREQ.
PHASE LOCK
US FAULT
(NOTE 8)
MONITOR TP
" " b mau ¢
VS FAVLT NOTET) ™e NO LOOP FILTER
2V U2 FAULT
ves
"o HIGH FREOUENCY
| Loor mLTER
uzEAMRT
ves
PREICALER VS ue Low rRRaQ.
PHASE LOCK
ALY FAULT fpoyrrire

Figure 5-4. Synthesizer A1A3 Performance Test (Sheet 2 of 2)
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1.

SYNTHESIZER A1A3 ALIGNMENT

The alignment procedure is to be used whenever TCXO U1, VCO US3, or 1imlter
U7 is replaced or whenever the first LO, second LO, or TCXO output frequency
or power is out of alignment. The procedure consists of preliminary setup and

adjustment.

PRELIMINARY SETUP

Remove the synthesizer from the receiver /exciter and connect the

module as in_figure 5-2

2. Set dc power supply (7 amp) to +26.5v.

3. Connect the tracking generator (used as a counter) to A3J3 via rf coax
cable.

4. Set VOLUME switch on control panel to on.

5. Set SB switch on control panel to USB.

6. Set FREQUENCY KHZ switches on control panel to 29,990.0.

53

ADJUSTMENT

1. Monitor TP15 filth DVM. If required, remove turns from T3 winding
1-2 (red wire) until DVM reads +3.1 +0.4v.

2. Adjust R21 so that A3J3 is at the frequency stenciled on TCXO U1
case 0 5 Hz.

3. Disconnect rf extender cable from A3J2. Disconnect rf coax cable.
Connect the watt meter to A3J2 via rf coax cable.

4. Adjust R4 of limiter U7 until wattmeter reads -4.0 £0.1 dbm.

5. Set SB switch on control panel to LSB.

6. Adjust R10 of limiter U7 until wattmeter reads -4.0 £0.1 dbm.

7. Disconnect of extender cable from A3J1. Disconnect rf coax cable
from A3J2 and connect to A3J1. Reconnect rf extender cable (step 3)
to A3J2.

8. Adjust R19 of VCO U3 until wattmeter reads +3.0 £0.1 dbm.

9. Disconnect the test equipment.

TM 11-5820-919-40-2



NOTES: UNLESS OTHERWISE SPECIFIED

1.

2.
3.
4

al

DIODES ARE JAN1N4148.

RESISTANCE VALUES ARE IN OHMS £5%, 1/2W.
TRANSISTORS ARE JAN2N2222A.

DS1 THROUGH DS6 ARE PART OF SWITCH
ASSEMBLY S1 THROUGH S6 RESPECTIVELY.
PARTIAL REF DESIGNATIONS ARE SHOWN

FOR COMPLETE DESIGNATION PREFIX WITH A1A4.
CAPACITANCE VALUES ARE IN MICROFARADS +10%.
VOLTAGES WITH FREQUENCY KHZ SET TO 02.500.0.

NOTE 8. SWITCH S1 BCD LOGIC

OiAL OUTPUT PIN
SETTING
2 1 x Iy 8 <
° [ o - ° NC 1
1 ° 1 - 1 NC 1
2 ° . 1 NC o

= = NORMALLY OPEN, MONENTARILY GND WHEN SWITCH 1S CHANGED

NOTE 8. 3286 8CD LOGIC

DIAL ouTPUT PN
SEYTING
s - 2 1 x
o ° o o o B
1 ° [} o 1 -
2 ° [} 1 [} -
3 ° o 1 1 -
. o 1 o o -
s ° 1 o 1
(3 ° 1 1 ° .
7 ° 1 1 1 -
s 1 ° o ° -
° 1 ° ° 1 -

1 = OPEM (+12V PULLUP)
© = GND
— = NORMALLY OPEN; MOMENTARILY GND WHEN SWITCH 1S CHANGED

WMCROCIACIIT
PIN NUMBERING
TOP VIEW

A1
CONTROL PANEL CIRCUIT CARD ASSY
75500240482

Al

-
|

P1

1w0omHz 1[4

10MH2Z 2 |18
Ar [1s

20-30 MHZ | S b

BAND

€S JE€15 E18]

e o——

SEE 1 l

NOTE 2 os1  fc s acz xc1 2
Py

£
e

Figure 6-1. Control Panel A1A4 Schematic (Sheet 1 of 2)
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ﬁ
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| 1 | |
| | | |
o _! L2 ES l [ E3B E8 l 8 PTT
i l l |
| o | |
I 501 = T Q.01 l ’ l
| | I |
| | ! l
XMT AUDIO :L = E1 .'. I £39 g I 11| xmT Aupio
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Figure 6-1. Control Panel A1A4 Schematic (Sheet 2 of 2)
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ITEM

©CoNoOUA~AWNE

DWWWWWWWWWWRNRNNNNNNNNNRRRRRR R R R R
COONIPARWNPOOONIORWNPFPOOONOTAWNEO

DESCRIPTION

Panel

Connector Ring (2 places)
Deleted

Nut

Allen Screw (2 places)
SB Switch Knob
Retainer (threaded)
Allen Screw N

Light switch Knob
Mode Switch Knob
Allen Screw (2 places)
Nut

Deleted

Volume Knob

Allen Screw (2 places)
Screw, Captive (6 places)
Nut

Deleted

Gasket

Gasket

Gasket

Gasket

Switch, Volume

Switch, Mode

Switch, Light

Switch, Rotary SB

100 Hz

1 KHz

10 KHz

100 KHz

1 MHz

Switch, Rotary, 10 MHz
Connector, Multipin A1A4J1
Allen Screw (12 places)

Circuit Board Assembly (Control Panel) A1A4A1
Audio Filter Assembly A1A4A2

Connectors A1A4A2J1 A1A4A2J2

Connector Washer (2 places)

Gasket
Lockwasher (12 places)

Figure 6-2. Control Panel A1A4 Component Location (Sheet 1 of 2)
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ITEM DESCRIPTION

A2 samr
L e L L - 31
1 Audio Filter, ALA4 ? N sty ctReuT Sl —"-—-'-——_—_—_—'—*——-_—_—'—'—'&1e
L2 Inductor, Filter o B
J1 Connector,Audio 2 n 0O 000000 O 0000 O O0O0OO0O0C O
Cc2 Capacitor 00 00C0000000COQOO0GOGO
C4 Capacitor ° 009 ° 9 as €36 €3s stA
L4 Inductor, Filter ° °° °° -é. /
L1 Inductor, Filter 1 / 8 ° Q
C1 Capacitor 000000 as
c3 Capacitor " = L,
J2 Connector, Audio ]*" o o
L3 Inductor, Filter /6 O~ . o 4
c7 Capacitor 000000 L4
c5 Capacitor “ O [ O\ ‘/ J )4
C8  Capacitor T~ \O // o ‘ !
. cs [ J
ce Capacitor \ > 9 g / - ° ] / . [ _:Lﬂi}m l_.
o)
AL \ O CO0O0O0C » o, ! I: || :
2 Control Panel Circuit o I | ;—'-'F;-
Card Assembly ° ,...:. [Ne <
PWB =~ O B~ 000000 | b 1114
Machined Board \ Q u Q cra o) ol :
Q4  Transistor | d | / . I : e
Mounting Pad - XYL L :_L Jj® | 2.1
5 Transistor C7\ ° b a N |11} Lo A
Q X — Qi ——" ! | L]
Mounting Pad \T O\ —— 000000 i ~a ' I.l L
U2 Microcircuit 40 \ o * oss | - ' as
CR4  Diode { o/ | ° ~ hiesoeee I /
R5  Resistor O O T a l A cas
R4 Resistor . N //"3 az— | 00000000 oss I I o s /CM
Ul Microcircuit L \ iy I'! i~
) b 00| ‘. | o
CR5 Diode & i l I ,-|| .
R6 Resistor Z:\ l,mill Il ] h a | | L
R3 Resistor / T ‘.. ,|?:| |I . |0L| /
CR3  Diode T ‘6/ ob‘t Y'Y
R2 Resistor
CR2  Diode AN \ e €49 a3
CRl DIOde R1 CR1 C R2 CR3 R3
R1 Resistor Az POINTS OF TEST
Q2 TranSIStOI’ NOTE .- 3 DENOTES TEST POINT 3 ETC.
Q1 Transistor
Q3 Transistor

Figure 6-2. Control Panel A1A4 Component Location (Sheet 2 of 2)



SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

Description Part Number Reference
Kit, Tool, Electronic TK-100/G None
Bench Repair Center Pace PRC-350C None
Maintenance Kit, Printed Circuit MK-984/A None

TEST EQUIPMENT

Name Designation Quantity
Radio Set, Test Bed AN/PRC-104 1
Digital Multimeter AN/USM-341 1
(DVM, ohmmeter function)
Power Supply, DC Hewlett Packard HP-6439B 1

Figure 6-3. Control Panel A1A4 Performance Test Setup

CAUTION

TO AVOID DAMAGE TO THE BENCH
TEST CABLE RADIO PROTECTION
CIRCUITS APPLY POWER AS
FOLLOWS:

1. CONNECT BENCH TEST CABLE
TO RADIO.

2. TURN ON POWER SUPPLY AND
CHECK OUTPUT LEVEL.

3. THEN CONNECT BENCH TEST
CABLE TO POWER SUPPLY.

NOTES:

1. EQUIVALENT TEST EQUIPMENT MAY BE USED.

2. USE ONLY TEST EQUIPMENT THAT IS PROPERLY
CALIBRATED. FAILURE TO DO SO MAY PROVIDE

ERRONEOUS OR MISLEADING PERFORMANCE OF FAULT
INDICATIONS.

58

TEST BED RADIO
ANPRC~104
AIBBON
cABLE
BATTERY
S 0o NoT cConNECT
UNTIL AFTER
-~ OMMMETER CHECK
sENCH
TEST
CABLE
+ -
POWER
suesLY,
oc

|

UMIT UNDER

CONTROL
PANEL

TM 11-5820-919-40-2



UNIT UNDER TEST
CONTROL PANEL

REPLACE
s9

MONITOR

E45
WITH DVMm

5 +28V

NO

CHECK

2 AMP

FUBE
REPLACE SO

LOOSEN 6 FRONT COVER SCREWS
GRADUALLY LOOSEN 0050 ALLEN
SCREWS IN ALTERNATE FASHION
FROM RIBBON CONNECTOR.

REMOVE CONTROL PANEL FROM
RADIO SET

CONNECT TO TEST RADIO AS
SHOWN IN FIGURE 63

SET | MODE | TO | V-RCV

{58] 7o [use]

VOLUME | TO | OFFI

MONITOR S7 PIN 1

WITH DVM
(SIDEBAND SWITCH)

YES

|

MONITOR RESISTANCE
BETWEENPINS 1 2 OF
SOWITH OHMMETER

VARY | VOLUME

AT PINS 1,2,
POT AMIN = 0 OHM
AMAX =
1K OHM

CONNECT RIBBON CABLE
CONNECT POWER SUPPLY SET

VOLUME ] TO ON. MONITOR

PINS 3 7OF SB
WiTH DVM VARY

SWITCH POSITION

Figure 6-4. Control Panel A1A4 Performance Test (Sheet 1 of 4)

REPLACE
§?7

NO

YES

SET switcH To[LSE)

10 KHZ

SETTINGS
0,123 s
AS SHOWN IN
TABLE 2
SHEET4

REPLACE
sS4

100 KHZ

REPLACE
s7

S$7 PIN 1

SETTINGS
0123 9
AS SHOWN IN
TABLE 2
SHEET 4

REPLACE
s3

1 MHZ

MONITOR |FREQUENCY KHZ
SWITCH OUTPUTS AT € POINTS
(SEE TABLES 2, 3) WITH DVM
(NOTE 2)

SETTINGS
0122 9
AS SHOWN IN
TABLE 2

REPLACE
S2

REPLACE
S&6

REPLACE
S5

SHEET4

10 MHZ

SETTINGS
0 1, 20NLY
AS SHOWN IN
TABLE 3

REPLACE
St

59

SHEETa

NOTES

1. UNLESS OTHERWISE SPECIFIED, ALL VOLTAGE
MEASUREMENTS TAKEN WITH RESPECT TO CHASSIS
GROUND.

2 LOGIC LEVELS CAN BE VERIFIED FASTER BY USING AN
OSCILLOSCOPE IN PLACE OF DVM.

TM 11-5820-919-40-2



SET

TO 000.0

MONITOR E POINTS 2 7
14 16,3. AND S

WITH DVM SEE TABLE 4
SHEET 4

E

8

€7
1=
0y

YES

MONITOR
S1 PIN A
WITH DVYM

MONITOR
U1 PN 12
WITH DV

Figure 6-4. Control Panel A1A4 Performance Test (Sheet 2 of 4)

NO

MONITOR
Ul PING
wiITH DVM

REPLACE
ST
MONITOR
Ut PIN 18
WITH DVM
YER
2=-FMHZ BAND
SWITCH Q1
FAULT
NO REPLACE
wm
YES
3=5 MHZ BAND
SWITCH Q2
FAULT
. REPLACE
ul
YES
I=8 MHZ BAND
SWITCH Q2
FAULT

SET

FREQUENCY KHZ
7o [EBoae]

YES

REPLACE
(53 )

YES

SET
FREQUENCY KHZ

o [ 55,0059 ]

NO

YES

MONITOR
Us PINS
WITH OVM

5=8 MMZ GAND

FAULT

MONITOR
Ul PIN2
WITH DVM

§-8 MHZ BAND
FAULT

MONITOR
Ul PN
WITH DVM

MONITOR E16 WITH DVM,
sev
To (G331

60

58 MHZ SBAND
SWITCH Q3
FAULT

TM 11-5820-919-40-2

REPLACE
Ul
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REPLACE
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MONITOR U2 PIN 7
WITH DVM SET

FAILEDSETTING

MONITOR E3 WITH OVM.

sET [FREQUENCY KHZ
T0 [Z9%0.9)

CETRDT
EYERRRe

E3
IS0+1V FOR
EACH DlAL
SETTING

1 NO | REPLACE
uz
YES

8-12 MHZ BAND
SWITCH 4
FAULT

MONITOR U2 PIN G
WITH DVM SET

FRECQUENCY KHZ |T0

FAILED SETTING

MONITOR ES
WITH DVYM

SET |FREQUENCY KHZ
TC 200000

YES

NO

PRESS AND HOLD

SWITCH

NO REPLACE
U2
YES

12-19 MHZ BAND
SWITCH Q5
FALLY

LAMP FAULT
LAMPS ARE WIRED
tN SERIES
REPLACE

AS REQUIRED

REPLACE
St

MONITOR

PIN S10-C WITH
DVM PRESS
AND HOLD

SWITCH

YES

TURM —_VOLUME TO -En

DISCONNECT TEST EQUIPMENT,
REPLACE CONTROL PANEL

TEST PASSED

Figure 6-4. Control Panel A1A4 Performance Test (Sheet 3 of 4)
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REPLACE
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Figure 6-4. Control Panel A1A4 Performance Test (Sheet 4 of 4)

TABLE 1. MODE SWITCH OUTPUTS
TABLE 3. 10 MHZ FREQUENCY SELECT LOGIC
" - - - D - RCV
3 +28v XMT EN 0 *lv +27 %lv +27 v 0 %lv Dial Setting 4 18
7 DATA EN 0 *lv 0 *lv +6.5v +6.5v 0 0 0
1 +12 0
2 0 +12
TABLE 2. FREQUENCY SELECT LOGIC
E Poants
100 Hz Switch (S6) 33 19 21 30 TABLE 4. BAND SWITCH DECODER OUTPUT
1 Kz Switch (85) 32 20 22 31 HARMONIC FILTER BAND SWITCH LOGIC OUTPUT
10 KHz Switeh (S4) 34 23 24 29
100 KHz Switch (S3) 35 25 26 28 Freq. in MHz 2t3lalsief7islol1ol11112|13§14]15{16117 {18 |19|20|21|22{23}24}25 |26 |27 {28
1 MHz Switch (S2) 17 1 6 13 PIN CKT
Daal Setting Voltages *lv 2 2-3 MHz Band X
] 0 ] 0 0 3-5 MHz Band XiX
1 0 0 0 +12 14 5-8 MHz Band X|x|x
2 0 0 +12 0 16 8-12 MHz Band Xt X X
3 0 0 +12 +12 12-20 MHz Band x{ x| x| x| x| x]x{x
4 0 +12 0 0 20~-30 MHz Band EI X1 X} X X] X)X Xt x
5 0 +12 0 +12
6 0 412 +12 0 [z]= cround, []=+28 s1v
7 0 +12 412 +12
8 +12 0 0 0
9 +12 0 0 +12
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Qib | +26°V +25.4V
am | sov +0.6V
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Figure 7-1. Power Supply A1A5 Schematic
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[ 4]

3 | 128V

5,8V

NOTES UNLESS OTHERWISE SPECIFIED

1

2.

CAPACITANCE VALUES ARE
IN MICROFARADS $10%, 100V

RESISTANCE VALUES ARE IN
OHMS 25%, 1/8W

® MAY VARY WITH INPUT
SUPPLY VOLTAGE

OVERLOAD LATCH IS RESET BY
TURNING RADIO OFF, THEN ON

SEE CHART ON LEFT SIDE,

PARTIAL REF DESIGNATIONS ARE
SHOWN, FOR COMPLETE DESIGNA-
TION PREFEX WITH A1AS,

FOR SIGNAL INPUT/OUTPUT
ROUTING REFER TO FIGURE 2.1



Figure 7-2. Power Supply A1A5 Component Location (Sheet 1 of 2)

64

TM 11-5820-919-40-2

™3

a8 RFGOSBA!
900 o ®0 S MSN £V
- e s . ® ek ..esr:oouss;m.sgozmaso
. 999 o ® o o: :(@)E3 4 3
o *: (e ]
e %o ® o P ) ® TP
L - -
9 @.:.-oms - =T .
. ‘R'z‘ N .‘R".. . .
° /‘ *%:®® o 's ° .
Fl " ™2
e o = w
2 oo
AL 2
® RA2s 4 Aad
. ® . @s o o eas m g @
* oo ec? ° 2’ ~ Ty 9®
[ ] 'Y [ J
S%%e oo
or” o9 °® L
o @iimi St
. 'UI.“..I'\
I use e o+ %ue/or300
P4

COMPONENT SIDE (TOP) VIEW
NOTE (@) 3 DENOTES TEST POINT 3 ETC
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ITEM

A1A5
U4
C6
U3
Ul
Cl6
C8
VR1
C3
C1
P1
C2
C14
C15
C12
L1
L5
L4
Cc7
U2
L3
C9
C17
L2

RS
R12
R17
R16
R18
R19
R13
CR1
CR2
E3
E4
E5
Q2
R5
R4
R1
R2

DESCRIPTION ITEM

A

El
E2

Power Supply Assembly E8

Microcircuit
Capacitor
Microcircuit
Microcircuit
Capacitor
Capacitor
Diode
Capacitor
Capacitor
Connector, PCB
Capacitor
Capacitor
Capacitor
Capacitor
Inductor
Inductor
Inductor
Capacitor
Microcircuit
Inductor
Capacitor
Capacitor
Inductor

B

Resistor
Resistor
Resistor, Variable
Resistor
Resistor
Resistor
Resistor
Diode
Diode
Core, EM
Core, EM
Core, EM

E7
E6
Q1
R3
R23
R25
R24
R9
R26
R7

DESCRIPTION

Core, EM
Core, EM
Core, EM
Core, EM
Core, EM
Transistor
Resistor
Resistor
Resistor
Resistor, Variable
Resistor
Resistor
Resistor
Strap, Handle

DISASSEMBLY NOTE

Apply moderate heat to the five hex alien-head cover plate screws to
loosen loctite prior to loosening screws.

Transistor Mounting Pad

Resistor
Resistor
Resistor
Resistor

Figure 7-2. Power Supply A1A5 Component Location (Sheet 2 of 2)
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SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

Description

Part Number

Reference

Synthesizer Test Extender Cable

Audio Input/Keying Adapter

[Figure 3-10€C
[Figure 3-11€

VTVM
(WATT
METER
ALTERNATE)

3 DUMMY
> LOAD

AF
WATT
METER
(NOTE @)

RF Extender Cable | Figure 3-11B
Kit Tool, Electronic TK-100/G None
Bench Repair Center Pace PRC-350C None
Maintenance Kit, Printed Circuit MK-984/A None
NOTE: Referenced figures are in TM 11-5820-919-40-1.

TEST EQUIPMENT

Name Designation Quantity

Radio Set, Test Bed AR/PRC-104 1
VTVM AN/USM-116 1
Digital Multimeter AN/USM-341 1
(DVM, ohmmeter function)
Dummy Load (50 ohm) DA-553()/4 1

Watt Meter

- Power Meter

- Thermocouple Power Sensor
Power Supply, DC

Attenuator, Coaxial
20 db, 30w min., 50 ohm

Multimeter

Hewlett Packard EP-435A
Hewlett Packard HP-8482A
Hewlett Packard EP-6439B

Narda 765-20

Simpson 260-6P

AUDIOANPUT
KEYING
ADAPTER
(NOTE &)

COAXIAL
ATTENUATOR
{30W MIN,

(NOTE @)

DIGITAL
MULTIMETER
ovMm,
OHMMETER
FUNCTION)

MULTIMETER
{AMMETER
FUNCTION)

TM 11-5820-919-40-2

BENCH TESY CABLE

BENCH TEST GABLE AADIO
PROTECTION CIRCUITS, APPLY
POWER AS FOLLOWS

1. CONNECT BENCM TEST
CABLE TO RADIO.

2. TURN ON POWER SUPPLY
ARD CHECK OUTPUT LEVEL.

3. THEN CONNECT BENCH TEST

TEST BED RADIO SYNTHESIZER
ANSPRC—104
SYNTH
UNIT UNDER M Ex'rsngzgec:;&sr 1
TEST E 38 PINS) r..
. POWER L
1 sureLY
INPUT/ A3
OUTPUT RAF EXTENDER CABLE
O v n
: E A2
RF EXTENDER CASLE ]
H RF EXTENDER CAS|
BNC DER LE
g .
A3
RF EXTENDER CASLE j
BATTERY
LH CAUTION
L3
TO AVOID DAMAGE TO THE

CABLE TO POWER SUPPLY
p + NOTES
POWER SUPPLY, DC ] EQUIVALENT TEST EQUIPMENT MAY BE USED.

Figure 7-3. Power Supply A1A5 Performance Test and Alignment Setup
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2. USE ONLY TEST EQUIPMENT THAT IS PROPERLY
CALIBRATED, FAILURE TO DO SO MAY PROVIDE
ERRONEOQUS OR MISLEADING PERFORMANCE OR

FAULT INDICATIONS

x IF ADEQUATE WATTMETER IS NOT AVAILABLE,
SUBSTITUTE VTVM TERMINATED WITH DUMMY

LOAD, P = E2/R WHERE R = 60 OMMS.

4. NOT USED IN ALIGNMENT,




POWER SUPPLY PERFORMANCE TEST
If volume differs by a small amount, refer to alignment of R17.

If voltage differs by a small amount, refer to alignment of R24..

Unless otherwise specified, all voltage measurements taken with respect to chassis

ground.

UNIT UNDER
TEST POWER
SUPPLY

REMOVE SYNTHESIZER
MODULE OF TEST RADIO
AMND CONNECT AS IN
FIGURE 7-3

REMOVE POWER SUPPLY
MODULE OF TEST RADIO
AND REPLACE WITH UNIT
UNDER TESTWITH SHIELD
REMOVED NOTE THAT ALL
TEST POINTS ARE ON THE
SS#ONENT SIDE OF THE

I FRequENnCY kHZ | TO [29.990.0]

[se]volse]

l ANT SEL l 1‘0‘500!‘“‘ BYPASS
VOLUME | TO ON

SET DC POWER SUPPLY (7 AMP) TO
+26 SV MONITOR DC POWER SUPP|
WITH AMMETER supPLY

RENT FROM
+26.5V
POWER SUFPLY, DC
tS BELOW
250 MA

MONITOR
TPt TPE TP
WITH ODVM

MONITOR
TP2 WITH DVM

NO

YES

MONITOR

TPIWITH
OSCILLOSCOPE

™3

1S +26V
AND ABOUT
77 KHZ

Figure 7-4. Power Supply A1A5 Performance Test (Sheet 1 of 2)
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DOWN SWITCHER
FAULT
REPLACE U3

TM 11-5820-919-40-2

LATCH Q1, Q2
C2 FAULT

DOWN SWITCHER
FAULT
REPLACE U1




TM 11-5820-919-40-2

REDUCE +20.8V AT
POWER SUPFLY

TrT S
+0.5 t QIIBY
(NOTE 2)

YES

TPS IS
BETWEEN
+1 AND +11V

TP? §S
GREATER
THAN BY

NO LATCH Q1 Q2
L C2FAULT

DOWN SWITCHER
FAULT
REPLACE VR1

MONITOR TP2
WiTH DVM

LATCH Q1 Q2

20125V C2 FAULT

set {MODE] To TURN : mﬁ
TP2 NO LATGH Q1, Q2 Jmsu - )
CW KE

O;SIV 2 FAULT DISCONNECT TEST
MOMENTARILY EQUIPMENT, REPLACE
GROUND TP7 SYNTHESIZER AND
YES POWER SUPPLY

LATCH Q1 a2 2
MONITOR TP4 C? FAULT IF2 NO
WITH AMP FUSE IS AMP FUSE IS
OSCILLOSCOPE BLOWN REPLACE BLOWN
FUSE
TEST PASSED
YES
DOWN SWITCHER -
EAULT TuRn [ VO LUME | REPLACE FUSE
REPLACE U4 HEN ON
y
DOWN SWITCHER MONITOR TPG
R e
REPLAGCE U2 OR C7 WITH DVM

Figure 7-4. Power Supply A1A5 Performance Test (Sheet 2 of 2)
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POWER SUPPLY A1AS5 ALIGNMENT

The alignment procedure is to be used in either of these situations: (1) the performance test calls a potentlometer out of adjustment,

or (2) one of the following is replaced:
1. Timers Ul. U2
2. Switching Regulators U3, U4
3. Diode VR1

4. Capacitors C6, C7

The procedure consists of a preliminary setup and an adjustment procedure.

PRELIMINARY SETUP

1. Remove the synthesizer and the power supply from the
receiver/exciter.

2. Plug the power supply (unit to be aligned) into the test
bed radio.

3. Except for the keying adapter sad watt meter, connect
the test radio, cables, adapters and test equipment as shown in

Set the do power supply (7 amp) to +26.5v.
4. Set the following test radio controls as follows:

FREQUENCY KHz to 29,990.0
SB to USB

ANT/SEL to 50 OHM (bypass)
MODE to V-TR

VOLUME to on

PO T e

ADJUSTMENT

1. Monitor the voltage at TP7 of the module and adjust
R24 to obtain +6.50v.

2. Monitor the voltage at TP6 of the module and adjust
R17 to obtain +12.50v.

3. Turn the radio off and disconnect the test equipment.

69/(70 blank)
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AMPLIFIER/COUPLER
R/E
INTE';FACE POWER AMPLIFIER
AwP AW T EWNA TUNER ASAZ Azwir33i  AAl
TUNE FAULT |4e 18 | TUNE FAULT
TUNE START |33 8 | TUNE START 121 TUNE START I
TUNE IN PROGRESS {10 8 { TUNE IN PROGRESS 11| TUNE IN PROGRESS
a2
L]
3 MHZ21 {13 10| Tmnz1 w132
TMHZ 2 |12 17 | YMHZ 2 o l—
SPARES
1 MHZS8 |35 13 { 1mmze 1 18
10MHZ2 |14 15 | tomnz2 2 ’J,“'m E 3 | +31v XMT |
1
10MHZ t |20 14 1 1OMHZ 1 -] A2€E3 5 | +31v XMT
TMHZS |29 12 { 1MHZ 4 20
REYLINE |19 6 | KEYLINE 18 SPARE
o 20{ cCcCcLOCK TP
SPARES TUNE CHECK ENABLE | & 17 | TUNE CHECK ENABLE |
ET
+16VREG | 3 41 +16V REG
alc | s ¢ | ac 22—
LI
26 {— | PENS REMOVED
FRAOM CONNECTOR
*a OFF/ON | 30 2 1
NG —
“12.8v |37 28 | = GND
17 | +6.8v 1
SHIELD GND | 32 {~—s 7 | XFR RELAY TP
1 24 | XMT/RCV RF 19 | LeeLoeK TP
GND |28 GND . 21
CHASSIS GO |28 ~q a1
nL; A2W2P1 J 2| +2BV BATTERY
+2BVON | a8 6] +28V QN
®| ac {
+asv |38 16§ se5v
P/A KEYLINE | 4 KEYLINE
SIOETONE ENABLE |40 7 | SIDETONE ENABLE
VREFL |41 16| VREFL
VFWD | 5 13 | vFwp
- +28V BATTERY Azcz i
620 PF
+28Y BATTERY 1-
* A2C1 A2E2
OI1pF
L___l ——e s
P2 |3
SIGNA| lrru( 1
- 3 — XMT  RCV AZW1 Van
XMT/RCY ';‘ > -~y 1 1
t
PIN-1 PIN-29 SIGNAL RTN ( 7 :f I ' PIN-L PIN-17
A2wt
2 v3 | )2
SIGMAL RTH [ % q . N }
XMT/RCV ;g H AZEL \ . :
. + j ‘f H
GOLD‘O sl' ' ' .lCo lSII-VER SIGRAL FYN [ = 1 Gombﬁzl 1 ! :1[ O I{SILVER
H H
SIGNAL ATN [ pr-J o | l CHASSIS GND
XMT/RCV .| 47 2 2 3 1 A - —_ —
SIGNAL ATN [ - 5 snNc WHIP P2 e
PIN-2 PIN-30 A2w2 A2t ANTENNA, + Ne - PIN-2 PIN-18
SIGNAL RTN :; (OIPOLE SOCKET — ASW113 TOP VIEW
A2W1J2 TOP VIEW exT EreasTo | | 24 ANTENNA) FROM PIN LOCATION
PIN LOCATION SIGNAL RTD | | 23 fac ®, |NOT UsED OR BYPASS BATTERY
PINS, 22, 23, 25 27, 28 MISSING 27 :j PACK
28
23MHZBAND |13 |nc
g oad - — — _

Figure 8-1. Amplifier/Coupler A2 Schematic
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see DETAIL A

Figure 8-2. Amplifier/Coupler A2 Component Location (Sheet 1 of 2)
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ITEM

el

o

RRoo~NO

= o

13.

14.

15.

16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.

DESCRIPTION

Cover Assembly
Screw, Captive (8 places)
Screw, Captive (4 places)
Amplifier/Coupler
Housing A2
RF Cables A1J1 (W1P1),
A1J2 (W1P3)

Marker
Marker
Screw, Captive (4 places)
Screw, Captive (8 places)

Cover Assembly
Power Amplifier
Module A2A1
Multipin Connection
A2W1J3
Connector Receptacle
A2W1P1
Antenna Tuner Module
Assembly A2A2
Multipin Connector
A2A2P1
RF Cable A2J1(W2P1)
Screw (2 places)
Self-Sealing 0-ring,

Part of Screws (2 places)

Packing, Preform

Nut (2 places)

Latch

Screw, Allen (2 places)

Connector Cover

Antenna Cover

Antenna Mount, upper

Knob, Antenna Select

Packing, Preform

Connector, BNC A2J1

Packing, Preform

Post, Ground A2E3

Gasket

Switch, Antenna Select
A2S1

Antenna Mount, Lower

Terminal Lug A2E4

Lockwasher

Nut

Connector, Battery A2P1

ITEM

38.
39.
40.
41.
42.
43.
44,
45,
46.
47.

48.
49.

50.
51.

Heat screw prior to removal to loosen loctite.

DESCRIPTION

Screw (2 places)
Capacitor (2 places)
Gasket
Gasket
Terminal
Latch
Mounting Screw (2 places)
Ribbon Cable Support
Terminal
Ribbon Cable Assembly
A2111
Terminal
Multipin Connector,
A2W1J2
Hex Nut
.020- C Spring Clip
(16 places)

DISASSEMBLY NOTE

Figure 8-2. Amplifier/Coupler A2 Component Location (Sheet 2 of 2)
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SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

necewven
Description Part Number Reference excmen
Audio Input/Keying Adapter [Figure 3-11¢
Whip Adapter [Figure 3-11D MANDSET J'L‘_ N
Kit, Tool, Electronic TK-100/G None
INPUT/
Bench Repair Center Pace PRC-350C None
Maintenance Kit, Printed Circuit MK-984/A None VIVM
WATT DUMMY E :gg:mml.n T —l J—n
AT mare e M u /s
NOTE: Referenced figures are in TM 11-5820-919-40-1 YoUT UNCER
TEST EQUIPMENT
Name Designation Quantity RE sTEP CoAXIAL on — ]
A I e I B e sowhin, 1 J I b
Radio Set, Test Bed AN/PRC-104 1
VTVM AN/USM-116 1 caumon
ity oA ey
A ACLE BY
Dummy Load (50 ohm) DA-553( )/4 1 INSERTING SCREWDRIVERS,
ETC I:JAHE THREA"DGED
Attenuator, Step CN-1128/U 1 [: ADAFTER :l DAMAGE THE THREADS. | E wene
10-db steps, 0.5w, 50 ohm
Watt Meter LauTion bkl
- Power Meter Hewlett Packard HP-435A 1 TO AVOID DAMAGE TO THE L
- Thermocouple Power Hewlett Packard HP-8482A 1 . PACTECTION CIRCUITS, APPLY came
NOTES POWER AS FOLLOWS
Sensor 1 EQUIVALENT TEST EQUIPMENT MAY BE USED 1 ECT BENCH TEST
2 USE ONLY TEST EQUIPMENT THAT (S PROPERLY ) CABLE TO RADIO,
Power Supply, DC Hewlett Packard HP-6439B 1 CALIBRATED FAILURE TO DO SO MAY PROVIDE
ERRONEOUS OR MISLEADING PERFORMANCE OR 2 TURN ON POWER SUPPLY
FAULT INDICATIONS AND CHECK OUTPUT LEVEL.
Attenuator, Coaxial Narda 765-20 1 3 IF ADEQUATE WATTMETER IS NOT AVAILABLE,
! 3. THEN CONNECT BENCH TEST
20 db, 30w min., 50 ohm TOAD P~ C2/m WHERE Ra 50 OMMS CABLE TO FOWER SUPPLY rL] l ]

Figure 8-3. Amplifier/Coupler A2 Performance Test Setup
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UNIT UNDER
TEST AMPLIFtER/
COUPLER

CONNECT THE AMPLIFIER/
COUPLER TO THE TEST BED
RECEIVER/EXCITER AND
TESTEQUIFMENT AS SHOWN
N FIGURE B3

sev
(5] vo 8]

0 BNC (MIDDLE
POSITION)

[FrEqutney €Nz Jrofis seas]

SET DC POWER
SUPPLY (7 AMP}
TO +28.8V
SETSTEP
ATTENVATOR
TO2D DB

MOMENTARILY

STEADY
TONE HEARD
iN HANDSET FOR
A FEW
SECONDS

YES

BEEPING

FAULT TONE
1S HEARD

CLOSE CW KEY
ON AUDIO INPUT/
KEYING ADAFTER

OPEN CW KEY
CLOSE PTT AND
WHISTLE INTOQ
HANOSET

REPLACE
ANTENNA
TUNER

7 AMP
FUSE INTACT

REPFLACE FUSE
1F FUSE
CONTINUES TO
BLOW. REPLACE
FOWER
AMPLIFIER

ser FREGUERCY Kng To
TO

CONNECT WHIP ADAFTER
TO RARPIO CONNECT THE
TWO 20 DB ATTENUATORS
{40 DB TOTAL) TO THE WHIP
ADAPTER CONNECT THE
QOTHER END TO THE WATT
METER

SET | ANTSEL | TO WHIP

CLOSE CW KEY

TM 11-5820-919-40-2

REPLACE
POWER
AMPLIFIER

REPLACE
POWER
AMPLIFIER

Figure 8-4. Amplifier/Coupler A2 Performance Test
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REPLACE
ANTENNA
TUNER

BEEPING
TONE 1S HEARD

TURN [VOLUME ]
To [OFF]
DISCONNECT
TEST EQUIPMENT
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tt. TS PINS 1 AND 3 ARE COLOR COOED

Figure 9-1. Power Amplifier A2A1 Schematic (Sheet 1 of 2)
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Figure 9-1. Power Amplifier A2A1 Schematic (Sheet 2 of 2)
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TM 11-5820-919-40-2

POWER AMPLIFIER
ASSEMBLY TOP %2 CX C14 AR3 C31Q14C78 C24 C20 P1 27 L3 X1 €29 R?72 R32 R23 RZBRAERA8 RS2 AG1 R4 A2? RS0 R33 RETRE7 R48 R4S ALS CR28 CRI15 CR18 CR13 CR24 CR12 CR17 CR1B
#

INCLUWWL ] VLUV T
5 ) AL L

e

(=211

Ra1 R /R /R20M RY& [ RS

\

cre CRe CR4

R&2 R A3 A0 ARI0 R25 R28 RS

CI7C16 T3 AR Q8 C16Ce @2 C3  ©7 a1 2 2 s
FIG.A PIN 285241 FiG.B FIG.C
coLon
CoDED

Figure 9-2. Power Amplifier A2A1 Component Location (Sheet 1 of 3)
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TM 11-5820-919-40-2

NOTE- @ 3 DENOTES TESTPOINT 3 ETC.

/
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3

o%s

.

.
o4
°®s
[ )

€E® ecC

IS
[ )
[ ]

ALL AR REF

AR3I-PIN 1

CIRCUIT CARD 785002A0887

NOYTE @& 3 DENOTES TESY POINT 3 ETC.

AR4-PIN ¢

POINTS OF TEST

POINTS OF TEST

Figure 9-2. Power Amplifier A2A1 Component Location (Sheet 2 of 3)
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ITEM

A2A1
K2
C32
C14
AR3
c31
Q14
C78
C24
C20
P1
c27
L3
K1
C29
Q13
c21
Q16
C26
AR2
c28
Q15
AR1
L1
c5
Q5
c23
T1
C6
L2
c2
T2
Q1
c7
c3
Q2
c4
C16
Q4
AR4
T3
C10
c17
co

Q9
C15

DESCRIPTION
A (Top board)

Power Amplifier Assembly
Relay
Capacitor
Capacitor
Microcircuit
Capacitor
Transistor
Capacitor
Capacitor
Capacitor
Connector
Capacitor
Inductor
Relay
Capacitor
Transistor
Capacitor
Transistor
Capacitor
Microcircuit
Capacitor
Transistor
Microcircuit
Coil
Capacitor
Transistor
Capacitor
Transformer
Capacitor
Coil
Capacitor
Transformer
Transistor
Capacitor
Capacitor
Transistor
Capacitor
Capacitor
Transistor
Microcircuit
Transformer
Capacitor
Capacitor
Capacitor
Transistor
Heat Sick
Capacitor

ITEM

T4
Q8
Q7
C19
Q12
c22
C13
c12
T5
cs
c11
T6
Q17
C30
c1

R72
R32
R23
R28
R45
R46
R52
R51
R44
R27
R50
R33
R47
R57
R48
R49
R58
R68
R71
R75
R67
R66
R54
R56
R1

R63
R70

DESCRIPTION

Transformer
Transistor
Transistor
Capacitor
Transistor
Capacitor
Capacitor
Capacitor
Transformer
Capacitor
Capacitor
Transformer
Transistor
Capacitor
Capacitor

B
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

ITEM

R65 Resistor
R2 Resistor
R69 Resistor
R11 Resistor
R3 Resistor
R4 Resistor
R62 Resistor
R9 Resistor
R30 Resistor
R5 Resistor
R60 Resistor
R61 Resistor
R59 Resistor
R12 Resistor
R6 Resistor
R7 Resistor
R55 Resistor
R8 Resistor
R26 Resistor
R76 Resistor
R25 Resistor
R34 Resistor
R10 Resistor
R29 Resistor
R20 Resistor
R39 Resistor
R38 Resistor
R35 Resistor
R19 Resistor
R41 Resistor
R42 Resistor
R43 Resistor
R16 Resistor
R14 Resistor
R15 Resistor
B13 Resistor
R18 Resistor
R17 Resistor
R73 Resistor
R74 Resistor
R31 Resistor
R40 Resistor
R24 Resistor
R37 Resistor
R36 Resistor
R21 Resistor
R22 Resistor
R53 Resistor

Figure 9-2. Power Amplifier A2A1 Component Location (Sheet 3 of 3)

DESCRIPTION
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ITEM

CR25
CR15
CR16
CR13
CR24
CR12
CR17
CR18
CR21
CR3
CR5
CB20
CR22
CR19
CR23
CR10
CB4
CRS8
CR9
CR7
CR6
CR2
CR1

DESCRIPTION
c

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode

ITEM

A2A1
Q1

R5
R32
R35
R4
Q11
R30
TR1
R29
Q2
R28
R3
R26
CR4
c2
CB1
RS
CR2
CR3
R10
R9
R11
Q4
C4
R14
R13
Q5
R12
R15
Q6
R16
Q10
CR5
R22
VR2
R24
B23
R25

DESCRIPTION
D (Bottom Board)

Power Amplifier Assembly
Transistor Insulator
Transistor
Resistor
Resistor
Resistor
Resistor
Transistor
Resistor
Resistor
Resistor
Transistor
Resistor
Resistor
Resistor
Diode
Capacitor
Diode
Resistor
Diode
Diode
Resistor
Resistor
Resistor
Transistor
Capacitor
Resistor
Resistor
Transistor
Resistor
Resistor
Transistor
Resistor
Transistor
Diode
Resistor
Diode
Resistor
Resistor
Resistor

ITEM

R21
c5
Q8
L2
Q9
Q7
R18
R19
R6
c3
R20
R17
R7
U1
R34
R33
R27
L1
c1
R1
VR3
C6
VR1
R31
R2

TM 11-5820-919-40-2

DESCRIPTION

Resistor
Capacitor
Transistor
Inductor
Transistor
Transistor
Resistor
Resistor
Resistor
Capacitor
Resistor
Resistor
Resistor
Microcircuit
Resistor
Resistor
Resistor
Caoil
Capacitor
Resistor
Diode
Capacitor
Diode
Resistor
Resistor



SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

Description

Part Number

Reference

Harmonic Filter/Power Amplifier

Test Extender Cable
Audio Input/Keying Adapter

Figure 3-10D

Figure 3-11

RF Coax Cable | Figure 3-11IA
Kit, Tool, Electronic TR-100/G None
Bench Repair Center Pace PRC-350C None
Maintenance Kit, Printed Circuit MK-984/A None
NOTE: Referenced figures are in TM 11-5820-919-40-1.
TEST EQUIPMENT
Name Designation Quantity

Radio Set, Test Bed AN/PRC-104 1
VTVM AN/USM-116 1
Signal Generator, RF AN/USM-323 1
Oscilloscope Hewlett Packard PP-1741A 1
Digital Multimeter AN/USM-341 1
(DVM, ohmmeter function)
Attenuator, Step CN-1128/U 1
10-db steps, 0.5w, 50 ohm
Dummy Load (50 ohm) DA-553( )/4 1
Waltt Meter

- Power Meter Hewlett Packard HP-435A 1

- Thermocouple Power Hewlett Packard HP-8482A 1

Sensor
Spectrum Analyzer Hewlett Packard HP-141-T 1

- High Resolution Hewlett Packard HP-8552B 1

IF Section

- RF Section Hewlett Packard HP-8553B 1

- Tracking Generator Hewlett Packard HP-8443A 1
- High Impedance Probe Hewlett Packard HP-1121A 1
Power Supply, DC Hewlett Packard HP-6439B 1
Attenuator, Coaxial Narda 765-20 1

20 db, 30w min., 50 ohm

COAXIAL
ATTENUATOR

BNC/BANANA
BNC/BAN, UNIT UNDER TEST
.————-——._———————-—- —— — +
— RF COAX CABLE ™ ‘ POWER SUPPLY MODULE
{ALIGNMENT ONLY) CURRENT
LIMITED
HP-G216A
_NOTES8
e aF ALY
RNAL COAX CASLE
GENERATOR
TEST BED RADIO
AN/PRC-104
AUDIOANFUT l
KEYING ] -1
ADAPTER |
INPUT/
SUTPUT HARMONIC FILTER/POWER
AMPLIFIER TEST
E EXTENDER CABLE (18 PINS)
A2
E RF COAX CA ]
1 BNC BLE
BATTERY I
| CAUTION }
O
TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADIO l
PROTECTION CIRCUITS, APPLY RE CO,
BENCH POWER AS FOLLOWS ALCamenaLE
TEST SPECTRUM
CABLE 1 CONNECT BENCH TEST ANALYZER TEST)
CABLE TO RADIO
2 TURN ON POWER SUPPLY l
AND CHECK OUTPUT LEVEL.
3 THEN CONNECT BENCH TEST
J-J CABLE TQ POWER SUPPLY
ra— l
CIGITAL POWER SUPPLY,
| MULTIMETER oc
(DVM
OHMMETER
FUNCTION) l

Figure 9-3. Power Amplifier A2A1 Performance Test and Alignment Setup
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(30W MIN
20 D08)

NOTES

TM 11-5820-919-40-2

EQUIVALENT TEST EQUIPMENT MAY BE USED

USE ONLY TEST EQUIPMENT THAT IS PROPERLY
CALIBRATED FAILURE TO DO SO MAY PROVIDE
ERRONEOUS OR MISLEADING PERFORMANCE OR
FAULT INDICATIONS.

IF ADEQUATE WATTMETER IS NOT AVAILABLE
SUBSTITUTE VTVM TERMINATED WITH DUMMY
LOAD, P = E2/R WHERE R = £0 OHMS.

BEFORE USING SPECTRUM ANALYZER, RF
SECTION HP-85538B PERFORM PRELIMINARY
CHECKS CONTAYNED IN THE HP-85538 OPERATING
MANUAL.

NOT USED IN ALIGNMENT

PRIOR TO PERFORMING POWER TEST
DETERMINE RF LOSS OF ALL RF COAXIAL
CABLES USED DURING POWER TEST

SET MODULATION MODE SWITCH TO AM, EXT
OC, TURN LEVEL SWITCH TO CCW POSITION
PRIOR TO CONNECTING D C. CABLE TO

MOD IN/OUT CONNECTOR.

SET OUTPUT VOLTAGE TO +2
VOLTSD C CAUTION DO NOT
EXCEED +5 VOC OQOUTPUT CURRENT
MINIMAL TO PERFORM TEST

ouMMY WATT
LOAD METER

| ALTERNATE)

E OVSCILLOSCOPE

SPECTRUM
ANALYZER
(NOTE 5)

RF
STEP I !
ATTENUATOR WaTT
METER




POWER AMPLIFIER PERFORMANCE TEST

NOTE 1: TP8 voltage should be between 2.8 and 9.8v peak to peak when FREQUENCY is

between 2 and 16 MHz.

peak when frequency is between 17 and 30 MHz.

TP8 voltage should be between 10.6 and 36.4v peak to

NOTE 2: A negative voltage (-7.5v) may be injected at Pin 5 of Pl to test AR2-2,

Q16 without using rf

drive.

NOTE 3: Unless otherwise gpecified, all voltage measurements taken with respect to

chassis ground.

NOIE 4: All points of test for this troubleshooting branch on 75500240668 board.

HARMONICS TOLERANCE
FIAST - T0DB MIN

SECOND - 30 DB MIN

THIRD - 30 D8 MIN

FOURTH - 30 DB MIN

FIFTH - 30 DB MIN

WITH RESPECT TO CARRIER

o DBm
-10
HA/ 1ICS
7~ ] -20
-30
onNp
EC THirD FOURTH
-40
FIRST FIETH
L -60
e} -70
v

9 10 20 30 40 SO 60 70 B0 9O 10

MM2
FIG. A
BANDWIDTH 300 KHZ
SCAN WIDTH 10 MHZ
INPUT ATTENUATOR 40 DB
SCAN TIME DIV Q5 SEC
LOG REF LEVEL +10
LINEAR SENSITIVITY []
VIDEO FILTER 100 M2
SCAN MODE SINGLE
10 D8 LOG 1008 LOG
SCAN TRIGGER AVUTO
CENTER FREQUENCY 80 MH2Z
SCAN (INNER RED) PER DIV
RANGE MHZ 0=-710
STORAGE sTD
INTENSITY CENTERED
PERSISTENCE 20 - 180°
TIME [

UNIT UNDER

CONNECT POWER

AMPLIFIER TO TEST BED
RADIO AND EQUIPMENT

AS IN FIGURE 93

ser [MoeE] vo [v-Acy]

{5] 7o (=9)

[mrEe) o [Eowm)

(8Y PASS)

ERESTEREY kg To [E5000)

SET OC POWER SUPPLY
{7 AMP) TO 20V, SET RF

SIGNAL GENERATOR TO

8.0 MHZ +19 DBM. SET

STEP ATTENVATOR TO 20 DB

roon

SHORT CIRCUIT
CHECK DC
RESISTANCE
AT TP8

MODIFY EXTENDER
CABLE SO THAT

PIN 2 IS NOT
CONNECTED

TM 11-5820-919-40-2

FAULT
CORRECTED

CHECK
PA FOR
SHORTS

82

© DBM 1 ATTENUATORS NOT
WATT SET CORRECTLY
10 VETER INDICATES 2 RECEIVE PATHWAY
-19 +2 DBM THROUGH RELAYS
20 K1,K2 FAULTY
-30 H
. h 4
e
s0 MONITOR FUSE
s F- WITH DVM
-60
-7
30 WK 30 WMz °
SPURS : SPURS 80
-850 FUSE FAULT
REPLACE FUSE
100
1580 | 15.90 | 16000 | 16.10 | 3620
18, 1608 16 15
15.85 .90 o —
—— CAUTION
FIG.B SseT DO NOT EXCEED
NDWIDTH 1 KHZ To [vTa] 30 SECONDS IN
gcAAN WIDTH 0 05 MHZ [vam] CONTINUOUS TRANSMIT
INPUT ATTN 10 D8 C.QOSE PTT MODE WITH MODULE
RANGE MHZ 0-110 « ON EXTENDER
CENTER FREQ 16 MHZ CABLES SET RF
VIDEO FILTER 10 KHZ i WATTMETER TO
SCAN MODE SINGLE | HiGH scaLE
10 DB LOG 10 D8 LOG
SCAN TRIGGER AUTO F1is
LOG REF -20
LINEAR SERSITIVITY o CONTINUOUS
SCAN (INNER RED) PER Daiv
SCAN TIME DIV 0.5 SEC
STORAGE STD Jves
INTENSITY CENTERED [ MONITOR TP3
PERSISTENCE SO 180 WITH DVM
TIME CLOSE CW KEY
Figure 9-4. Power Amplifier A2A1 Performance Test (Sheet 1 of 3)

TP3

IS +30.5V
FOR ASMALL
DEVIATION REFER
TO ALIGNMENT
OF R24

GROUND PIN 11
OF P1 MONITOR
TPA WITH DVM
CLOSE CW KEY

MONITOR

Q10 BASE

WITH
OSCILLOSCOPE

Q10 BASE
1S PULSED
TO +05Vv

OSCILLATOR
Ut FAULT
-
S
YES SWITCH
Qo
FAULT

MONITOR Q13
EMITTER
WITH DVM

Q13 EMITTER
15
+8 21V

DIFF AMP OR

DRIVER FAULT
FOLLOW U1
WAVEFORM THROUGH
G4 TO Q9 REPLACE
FAULTY TRANSISTOR

SWITCH
Q13 FAULT

CONTINUE
GROUND ON P11

AELEASE

GROUND

CLOSE Cw

KEY FOR
REMAINDER OF
TEST BUT NOT
MORE THAN 30
SECONDS AT A TIME

MONITOR
VR1 WITH DVM

REPLACE
VR1OR Q11

!

NO

YES

BUFFER FAULT
REPLACE Q1,
QZOR QY




WATT

MONITOR TPB

SET RF SIGNAL
GENERATOR TO

METER INDICATES 16.000 MMZ
2mMw* 208 (20w CONNECT SPECTRUM
RADIO QUTPUT) ANALYZER TO A1J2
PER FIG 9-3
WITH SWITCH SETTINGS
PER FIG 9-4.

SET [FREQUENCY KHZ
TO 16 | 16.000 0

CLOSE CW KEY

HARMONICS
WITHIN TOLERANCE

WITH
OSCILLOSCOPE

MONITOR G4, G5
BASE, COLLECTOR |
WITH OVM

MONITOR Q10, Q11
COLLECTOR
BASE, WITH DVM

OUTPUT STAGE
FAULT REPLACE
T4

Q10, a1 TEMP, COMP
BASES ARE Q2, a8, a9
+08+ 0.1V FAULT

OUTPUT STAGE OVERSHOOT
FAULT. REPLACE CONTROL FAULT
Qg an REPLACE AR3

@4, GS

ARE MORE
THAN +0.6Y,

YES

Q4, Q5
COLLECTORS ARE
+0.08V

PA DISABLE
Qs a5
FAULT

MONITOR ALL
AR3, PIN 9
WITH DV

OVERSHOOT
CONTROL FAULT
REPLACE AR4

MONITOR Q3, Q6

COULECTOR, BASE,
EMITTER
WITH DVM

ORIVER STAGE
FAULT, OR
REPLACE T2, 1L20

TEMP COMP
FAULT REPLACE
al, 2, oRr C2

DRIVER STAGE
FAULT
REPLACE Q3 Q6

Figure 9-4. Power Amplifier A2A1 Performance Test (Sheet 2 of 3)
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{FIG A) SPURS
BELOW -60 DBM
{FIG B}

DISCONNECT SPECTRUM
ANALYZER. RECONNECT
AF COAX TO A1J2
MONITOR TP9 (ALC)
WITH DVM—ADJUST

AF SIGNAL GENERATOR
OUTPUT UNTIL TPR

1S 1V (ABOUT +20DB)

TPS
WiLL RISE
TO + 1V

MONITOR
PINS 3, 4 OF AR3
WITH DVM

NO

YES

ALC
ARJ3=1
FAULT

1A

IF QUTPUT HARMONICS

ARE EXCESSIVE THEN

Q2 QE) OR Q10 Q11 PAIRS
ARE UNBALANCED REPLACE
WITH MATCHED PAIRS

1F SPURS ABOVE - 60 DBM
ARE PRESENT AT 30 KHZ
THEN EITHER C29 C32

OR C5 IS FAULTY

ADJUST RF SIGNAL
GENERATOR UNTIL
TP IS +3V.

DO NOT EXCEED

3 MW AT WATT
METER {30W RADIO
QUTPUT)

BUFFER
AR1-%
FAULT

REFER TO
ALIGNMENT
OF R34,

TM 11-5820-919-40-2



T™M 11-5820-919-40-2

1. DECREASE RF
SIGNAL GENERATOR
UNTIL WATT METER
METER IS ABOVE READS 0.1 MW BUFFER
(W RADIO CUTPUT) ] AR1-2
2. MONITOR TP? NO FALLT
WITH DVM
YES
MONITOR PIN 9 AR3
WITH DVM
o [ERT ome (o
ENASLE FauL [VoLsiE]} o
OR Q15 AEPLACE
MODULE
YES
OVERSHOOT N0 fing
CONTROL FAULT 15
REPLACE ARJ *234+ 2V INCREASE RF
= SIGNAL GENERATOR
UNTIL WATT METER
AEADS 0.8 MW (0w
vEs RADIO OUTPUT) TEST PASSED
OVERSMOOT
CONTROL FAULT
REPLACE ARe
wr s »0 SIDETONE
LEER THAN EAULT, REPLACE
*iv AR OR QS
vaa

—

Figure 9-4. Power Amplifier A2A1 Performance Test (Sheet 3 of 3)

84



POWER AMPLIFIER A2A1 ALIGNMENT

The alignment procedure is to be used in either of these situations: (1) the performance test calls a potentiometer out of adjustment, or (2) one of the following is

replaced:

1. Overshoot Control AR3, AR4

2. ALC, AR3

3. Buffers ART, AR2

4, Power Transistors Q3, Q6, Q10, Q11
5. Transformers T1, T2, T3, T4, T5

6. DC-DC Converter

The procedure consists of a preliminary setup and an adjustment procedure.

PRELIMINARY SETUP

1. Remove the power amplifier from the amplifier/coupler.
Connect the test setup as shown ir figure 9-3] however, to
not connect the of coax cable at this time. The of coax cable
connected at A1J2 will be connected directly to the coaxial
attenuator.

2. Set dc power supply (7 amp) to +24.5 vdc. Set step
attenuator to 10 db.

3. Set ANT SEL to 50 ohm (bypass), VOLUME to on.
FREQUENCY KHZ to 29, 999.1, SB to USB, MODE TO
V-TR.

ADJUSTMENTS

1. Monitor TP-3 with DVM, close PTT. On bottom board adjust R24
for +30.5 + 0.5 vdc. Open PTT.

2. Onthe 18 pin extender cable remove the jumper lead between
the two test points. Insert a dc ammeter in place of the jumper and
select a range of at least 100ma. Ensure that positive lead is
inserted into test point closest to the connector on the PA module.
Close PTT only long enough to adjust R13 (top board) for a reading
of 90ma.

3. Adjust the rf signal generator to 29.9999 MBz at +22 dbm (150
mw). Refer to Note 7 on[figure 9-3] Connect the rf coax cable to
A1J1 and the rf signal generator. Adjust R1, GAIN ADJUST
(topboard), for a reading of 27 mw on the power meter.

4. With DVM, monitor E8. Close PTT, adjust R34 (bottom board) for
a reading of +13.5 + 0.5 vdc.

5. Open PTT, disconnect test equipment.

85

R1 = GAIN ADJUST

R13 = BIAS ADJUST

R24 = +30.5 VDC ADJUST
R34 = ALC REFERENCE
ADJUST

TM 11-5820-919-40-2
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Figure 10-1 Antenna Tuner A2A2 Schematic (Sheet 1 of 2)
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Figure 10-1 Antenna Tuner A2A2 Schematic (Sheet 2 of 2)
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Figure 10-2. Antenna Tuner A2A2 Component Location (Sheet 1 of 3)
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ITEM

A2A2
Q1
Q2
Al
P1

K11
L11
Q23
K10
U1
Q22
Q21
Q17
Q20
R9
Q18
Q19
Q16
K8
R7
Q14
Q13
Q15
K6
Q11
Q12
Q10
R5
Q9
Q8
Q7
K4
Q6
K3
Q5
Q3
Q4
K2
K1

CB1
J1

C5
C1
CR22
C4

DESCRIPTION
A

Antenna Tuner Assembly TOP
Transistor
Transistor
Microcircuit
Connector
Handle
Relay

Caoil
Transistor
Relay
Microcircuit
Transistor
Transistor
Transistor
Transistor
Relay
Transistor
Transistor
Transistor
Relay
Relay
Transistor
Transistor
Transistor
Relay
Transistor
Transistor
Transistor
Relay
Transistor
Transistor
Transistor
Relay
Transistor
Relay
Transistor
Transistor
Transistor
Relay
Relay

B

Diode
Connector
Capacitor
Capacitor
Diode
Capacitor

ITEM

CR21
R1
R2
CR20
L10
CR19
CR18
L9
L8
CR16
CR17
C3
CR15
CR14
CR13
L7
CR12
L6
CR11
CR10
L5
L4
CR9
CRS8
C2
CR6
L3
CR7
CR5
CR4
CR3
L2
CR2
L1

A2A2
Q4
Q3
Q13
Q14
Q6
Q5
Q15
c1
Q16
R1
R2

DESCRIPTION

Diode
Resistor
Resistor
Diode
Caoil
Diode
Diode
Caoil

Caoil
Diode
Diode
Capacitor
Diode
Diode
Diode
Caoil
Diode
Caoil
Diode
Diode
Caoil

Caoil
Diode
Diode
Capacitor
Diode
Caoil
Diode
Diode
Diode
Diode
Caoil
Diode
Caoil

c

Antenna Tuner Assembly BOTTOM
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Capacitor
Transistor
Resistor
Resistor

Figure 10-2. Antenna Tuner A2A2 Component Location (Sheet 3 of 3)
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ITEM

R3
R4
R7
Q2
Q1
Q11
Q12
Q10
Q9
Q7
Q8
K1
c2
c4
K4
c5
R7
K5
C6
K6
C20
C13
K8
c12
co
c11
C10
L1
C15
C18
cs
L2
C14
C16
c17
c7
K3
T2
c3
T1
K2
K9
C19

R24
R10
CR28
CR27
CR24

DESCRIPTION

Resistor
Resistor
Resistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Relay
Capacitor
Capacitor
Relay
Capacitor
Relay
Relay
Capacitor
Relay
Capacitor
Capacitor
Relay
Capacitor
Capacitor
Capacitor
Capacitor
Inductor
Capacitor
Capacitor
Capacitor
Inductor
Capacitor
Capacitor
Capacitor
Capacitor
Relay
Inductor
Capacitor
Transformer
Relay
Relay
Capacitor

D

Resistor
Resistor
Diode
Diode
Diode

ITEM

CR14
CR23
CR21
CR22
CR13
CR20
CR19
CR18
R5
CR17
R14
R8
CRS8
R16
CR26
CR25
R15
CR9
R23
R21
R22
CR7
CR6
CR4
CR5
R20
CR15
CR16
R19
R18
CR12
CR10
CR11
B6
R25
R17
R13
R12
R11
R9
CR3
CR2
CR1

DESCRIPTION

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Resistor
Diode
Resistor
Resistor
Diode
Resistor
Diode
Diode
Resistor
Diode
Resistor
Resistor
Resistor
Diode
Diode
Diode
Diode
Resistor
Diode
Diode
Resistor
Resistor
Diode
Diode
Diode
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Diode
Diode
Diode

TM 11-5820-919-40-2



SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

Description

Part Number

Reference

Antenna Tuner Test Extender Cable

Figure 3-10B

Audio Input/Keying Adapter
Kit, Tool, Electronic TR-100/G None
Bench Repair Center Pace PRC-350C None
Maintenance Kit, Printed Circuit MK-984/A None
NOTE: Referenced figures are in TM 11-5820-919-40-1.
TEST EQUIPMENT
Name Designation Quantity

Radio Set, Test Bed AN/PRC-104 1
VTVM AN/USM-116 1
Signal Generator, RF AN/USM-323 1
Oscilloscope, Storage Hewlett Packard HP-1741A 1
Digital Multimeter AN/USM-341 1
(DVM, ohmmeter function)
Attenuator, Step CN-1128/U 1
10-db steps, 0.5w, 50 ohm
Dummy Load (50 ohm) DA-553( )/4 1
Waltt Meter

- Power Meter Hewlett Packard HP-435A 1

- Thermocouple Power Hewlett Packard HP-8482A 1

Sensor
Power Supply, Hewlett Packard HP-6215A 1
Current Limited
Power Supply, DC Hewlett Packard HP-6439B 1
Attenuator, Coaxial Narda 765-20 1

20 db, 30w min., 50 ohm

TM 11-5820-919-40-2

NOTES
1 EQUIVALENT TEST EQUIPMENT MAY BE USED
2 USE ONLY TEST EQUIPMENT THAT 1S PROPERLY

CALIBRATED FAILURE TO DO SO MAY PROVIDE
ERRONEOUS OR MISLEADING PERFORMANCE OR
FAULT INDICATIONS

3 tF ADEQUATE WATTMETER 1S NOT AVAILABLE
SUBSTITUTE VTVM TERMINATED WITH DUMMY
LOAD, P = E2/R WHERE R = 50 OHMS

4 NOT USEDR IN ALIGNMENT USED IN TROUBLESHOOTING
PROCEDURE, SUBSTITUTE HP1741A IN PLACE OF WATTMETER

TEST BED RADIO ANTENNA
AN/PRC-104 TUNER
MODULE
AN
AUDIO/INPUT ANTENNA TUNER TEST EXTENDER
KEYING { CABLE (30 PINS)
ADAFTER
{NOTE 4}
oumMY
INPUT/ LOAD
OUTPUT FIG 3-108
RF CABLE waP1
HANDSET l A201
(NOTE 4)
7/
BATTERY
‘T—I CAUTION
L]
TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADIO
PROTECTION CIRCUITS, APPLY
BENCH POWER AS FOLLOWS
powen * TeeT |1 connect eencH TEST
SUPPLY, CABLE TO RADIO
CURRENT
LIMITED 2. TURN ON POWER SUPPLY
{NOTE &) AND CHECK QUTPUT LEVEL.
3. THEN CONNECT BENCH TEST
CABLE TO POWER SUPPLY
ry -
DIGITAL.
POWER
OSCILLOSCOPE SUPPLY, (MDLc;Il METER
(NOTE &) oc v
OHMMETER
FUNCTION}

Figure 10-3. Antenna Tuner A2A2 Performance test Setup
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e ——,

COAXIAL N
[—] ATTENUATOR STEP ]__E WATT
{30W MIN, j——[ ATTENUATOR METER
L} 2008 (NOTE 4) (NOTE 4)
(NOTE 4}
RF VTVM
SIGNAL ouMMY WATT
GENERATOR LOAD METER
ALTERNATE)




NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

ANTENNA TUNER PERFORMANCE TEST

Changing the MODE switch from V-TR to V-RCV to V-TR causes a tune start signal
to be routed from the modulator/demodulator. This will cause all capacitive and
inductive elements to be removed from the rf pathway. When PIT or CW key is
closed. the inductors and capacitors are added.

A voltage difference of 1.5 vac or greater across the coil indicates that the relay is

open. The coil is then in the rf pathway. After a time start, and before PTT is
closed, all coil relays should be closed.

If a coil is replaced, be sure that its inductance is exactly (11 percent) one-half of
next larger coil.

Unless otherwise specified, all voltage measurements taken with respect to ground.
Hybrid binary count faults can be investigated in the following way:

1. Monitor TP10 with DVM and record voltage measurement.

2. Set TP10 to Ov (this disables comparator) by adjusting R4.

3. Monitor bases of S and R driver transistors for RL1 thru E111 and came pare
waveforms to those of a functional module (see that the “L” count is performed
properly).

4. Set TP10 to +6v by adjusting R4.
5. Monitor TP8 and TP9 with DVM and record voltage measurement.

6. Set TP8 and TP9 to +0v (this disables comparator) by adjusting R2 and R3,
respectively.

7. Monitor bases of S and R driver transistors for KC1 thru KC8 and compare
waveforms to those of a functional module (see that the “C” count is performed
properly).

8. Reset TP8, TP9, TP10 to the values recorded in steps 1 and 5.

Component failures due to untraceable faults require special handling at a factory or
depot location using a test fixture and a vector impedance meter. If performance is
not satisfactory, and a tune-fault coca not occur, then refer module to fifth echelon
repair level.

Figure 10-4. Antenna Tuner A2A2 Performance Test (Sheet 1 of 3)

UNIT UNDER
TEST ANTENNA
TUNER

A

CONNECT MODULE TO
TEST BED RADIO AS IN
FIGURE 10:3.

SET | FREQUENCY KHZ

To [02,000.00

=

To

TO BNC (MIDDLE)
Toon

SET DC POWER SUPPLY
(7 AMP) TO +26.8V. SET
STEP ATTENUATOR TO

52 :

ADJUST OSCILLOSCOPE UNTIL
TP10 VOLTAGE IS ON OSCILLO-
SCOPE CENTERLINE MCNITOR
TP12 WITH QSCILLOSCOPE

70 AND
sack To [vTR]

MOMENTARILY CLOSE PTT
(NOTE 1)

TP12 DECREASES
BELOW CENTERLINE
AND RETURNS TO

ORIGINAL VALUE
FIGUREC

RF SENSOR
BRIDGE FAULT
ESPECIALLY
T2 CR11,CR12,
c9, C16, C18

MONITOR TP11 WITH
OSCILLOSCOPE. SWITCH

To R
AND BACK TO
MOMENTARILY CLOSE PTT

TP
DECREASES
FROM +14 + 2V TO
+3.8 +1V AND

CORRESPONDS TO
SHEET 3. FIG A
(NOTE 1)

MONITOR TP1 WITH
OSCILLOSCOPE

switch [MODE] TO
AND BACK TO

MOMENTARILY
CLOSE FTT

™
AS SHOWN IN
FIG B, SMEET 3

NO

DISCONNECT
ATTENUATOR FROM
BNC, PUSH PTT. OPEN PTT
RECONNECT
ATTENUATOR.
MOMENTARILY

CLOSE PTT.

MOMNITOR PIN 8 OF P1
WITH AN OSCILLOSCOPE

PINB IS
BRIEFLY AT
GROUND

NO

RF SENSOR
BRIDGE FAULT
ESPECIALLY
T2 CRE-CR10
C11, C12, C14,
C15, C17, 4.2

TM 11-5820-919-40-2

1 RIBBON CABLE
FAULT OR

2. RF SENSOR
BRIDGE FAULT
ESPECIALLY
CR4, CRS C10

MONITOR PiIN 60
OF A1
WiTH DVM

ANTENNA
TUNER HYBRID
A1 FAULT

RIBBON CABLE
FAULT OR CR1

MONITOR PIN 7

OF P1 WITH OECIL~
LOSCOPE DISCON-
NECT ATTENUATOR
| FROM BNC PUSH
PTT. OPEN PTT.RE-~
CONNECT ATTENU-
ATOR. MOMEN-
TARILY CLOSE PFTT

seT [FREGUENCY kuZ] To

THE FOLLOWING
FREQUENCIES, PUSH PTT
AND LISTEN FOR A BEEPING
FAULT TONE.

1 280000 7, 08,500.0
2. 23,0000 8 08 000.0
3 270000 9. 04,300.0
4, 20000.0 10 03,200.0
5. 16,0000 11 02,400.0
6. 12,000.0

—0
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PIN 7 1S
BRIEFLY AT
GROUND

ANTENNA
‘TUNER HYBRID
A1 FAULT
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APPLY +15V TO
CORRELATE HIGHEST CAPACITOR
REMOVE AZJ2 FROM PIN 4 OF RELAYS
TOREEPING MODULE CONNECT RE ;':.Eg‘,‘ﬁ"“; FAULT K1-KB INDICATED FAULT
P EESery SIGNAL GENERATOR ABLE 1. | INTABLE?
APTERENT Via FABRICATED RF ApsusT [ FAEGUENCY RNZ GROUND PIN 8§ TURN
COAX CABLE TO RADIO OFF MONITOR
FREQUENCY A231 OF MODULE :° THIS FREQUENCY PINS 1, 2 OF THESE
SET LEVEL TO +20 08 TECONNECT RF CABLE A2)1 RELAYS WITH
AND FREQUENCY © MODULE AN OHMMETER
TO 23 MHZ MONITOR SWITCH To[v-Rev]
COILS (INDUCTORS)
SSCILLOCOPE Ano sacx 70 [VTa]. press
!
- . PTT. CONNECT RF SIGNAL
_Swrven {Mope | o TU“ GENERATOR TC A2J1 AND
[V-RcV] anD BACK TO TO |OFF ] AGJUST THE FREQUENCY
VIR DISCONNECT 7O THE TABLE FREQUENCY.
TEST EQUIPMENT MONITOR THE IMOICATED
COIL WITH OSCILLOGCOPE.
1 CAUTION
ACCIDENTAL SHONTING
OF COLLECTOR TO
MONITOR PINS 1, 2 s BAJE OF DRIVER
LOGIC FAULT. TEST PASSED MAGNITUDE OFS WL
REPLACE U1 (NOTE 6) AGE ves CAUSE IMMEDIATE AND
DlF'oEFH‘E’:gACH RELAY FERMANENT DAMAGE
APPLY 415V TO FauLT TURN RADIO ON, TO HYBRID AL,
OPENED RELAY MONTTOR BASE OF 5
ATPING DRIVER TRANSISTOR
GROUND PIN & OF EACH OF TNE
INDICATED RELAYS
WITH AN
OBCILLOSCOPE.
COIL FAULT
RELAY FAULT At g
SPURTS NO st
— OF 8 TO a3V
CAUTION PULSES ARE
ANTENNA PRESENT $,000 KHX
TUNER MYBRID DENTAL SMORTING LOWER
Al FAULT F COLLECTOR TO BASE APPLY + 18V TO
ORIVER ASSOCIATED YES
ISTORS WILL RELAY AT PIN &
USE IMMEDIATE AND MONITOR BASE OF ¢ GROLND PN 3.
MYBRID A1 WITH OGCILLOSCOPE.
: sSWITCH YES Toa
APPLY + 18V TO TO RELAY FAULT OF 0 TO saasv
CLOSED RELAY [acw! To [V PULSER ARE
ATPINA, MONITOR BASE OF R PRESENT
GROUND PIN 3 DRIVER TRANSISTOR BACK AND FORTH
WITH OSCILLOGCOPE na
i To CAUTION r
[v-rgviro ACCIDENT AL SHOKTING
BACK AND FO OF coLLECTOR TO | DRIVER TUNER LvremID
RELAY NO ' BASE oF e . TRANSISTOR Al FAULY
13_NOw | MELAY FAULT CAUSE IMMEDE FAULT
o ATE AND
PERMANENT DAMAGE
MONITOR BASE OF R TO HYBRID A1
YES %o o DRIVER
CAUTION PULSE WITH OBCILLOSCOPE.
— 15 sWITCH To ANTENNA
ACCIDENTAL SHORTING NT TUNER HYBRID
OF COLLECTOR TO [@T A1 FAULT
e e -] BASE OFDRIVER €S8 PTT prid
TRANSISTORS WILL YES
CAUSE IMMEDIATE AND
PERMANENT DAMAGE
TO HYBRID A1 ANTEMNNA
LA ANTENNA REPLACE
:ﬁl%? TUNER HYSRID n’:ﬁn HY8RIO DRIVER
TRANSISTOR Al FAULY Y- TRANSISTOR
1 {NOTE 8) {NOYE 8)

Figure 10-4. Antenna Tuner A2A2 Performance Test (Sheet 2 of 3)
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VOLTS

STORAGE MODE

14

1o

FAULT FREQUENCY
CORRESPONDE TO
FREQUENCY KHZ AND
RF SIGNAL GENERATOR
FREQUENCY FOR COiL
AND RELAY CHECK

TM 11-5820-919-40-2

TABLE L

INDUCTORS (COILS) L1=L.17 ARE IN PARALLEL WITH
RELAYS K1-K11. TO DETERMINE WHETHER A GIVEN
RELAY 18 OPEN OR CLOSED, THE IMPEDENCE OF THE
INDUCTOR (COIL) B MEASURED AT A HIGH FREQUENCY

B8Y CHECKING THE VOLTAGE DIFFERENCE ACRQSE THE
INDUCTORS (COILE). THESE ARE SOME TYPICAL PEAK~
TO-PEAK COIL. VOLTAGES, WHERE A/SB 15 COIL IN YOLTS
COIL OUT VOLTS (WITH RESPFECT TO GROUND). A VOLTAGE

OIFFERENGCE OF 1.8V OR GREATER INDICATES AN OPEN CAPACITIVE
AELAY.

*INDICATES CRITICAL RELAY FOR EACH FREQUENCY.
IF CRITICAL RELAY i2 CLOSED, TRY OTHER FREQUENCIES
TO SEE IF IT WILL OPEN, IF IT WILL NOT OPEN AT ALL.
IT I8 FAULTY,

L 2 w3 L4 L8 Ls L7 Ls | X-] L10 | L1 IK!!"!“I“’K‘]KJK’{ “I

J

s -
LR n
4 -
w 3 -
5
Q
>
2 ~
} ]
94 -
o -
TIME: 1 M/DIVISION
Fic 8 APPROXIMATE ALC WAVEFORM
(-] 1 2 3 4 3
SECONDS
FIG. A
APPROXIMATE VEWR WAVEFORM
STORAGE MODE
K J
E
_
£,
>
2
A
-]
-] 1 2 3 4 8
SECONDS
fa.c  TPR2 APPROXIMATE WAVEFORM

w-1781AWTH Q] PROBE V/DIV 0.1 TIME/DIV G5 SEC
SWEEP VERNIER 1-2 O°CLOCK TRIGGER LEVEL 1 0*CLOCK
AUTO NORM TO NORM POS NEG TO POS

o 23,000 3 s 38/.4| asas asag) asrs | sms|ssm] ew jemzlofolojojojolojo
1 25,000 1w’} ws | as* | sms xfx}ix

2 29,000 wesiss?t| 77 x| xix

3. 22,000 1010 horas fa.svas] x| x{ x

4 20,000 o | a1s"|1ane x| x| x

s 1600 m e avn xix]|x

6. 12,000 s | st s x)x§x

7. 08800 m.1:.ud“ xfx]x
s os000 Lsn.d:.mc’ wns x| x{ x
9. o4300 16118 | 14080 | soreo x| x]x
10. 03,200 2327|2750 | sovso x]x|x
1. 02,400

Figure 10-4. Antenna Tuner A2A2 Performance Test (Sheet 3 of 3)
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SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

Description

Reference

100-Ohm Load

130-Ohm Load

RF Coax Cable

Audio Input/Keying Adapter

| Figure 3-11)/

KEYING
ADAPTER

-

NONE: Referenced figures are in TM 11-5820-919-40-1.

TEST EQUIPMENT

Name Designation Quantity
Ratio Set, Test Bed AN/PRC-104 1
Signal Generator, RF AN/USM-323 1
Digital Multimeter AN/USM-341 1
(DVM ohmmeter function)
Power Supply, DC Hewlett-Packard HP-6439B 1

TEST BED RADIO
AN/PRC~104

Ut/
OUTPUT

SIGNAL |
GENERATOR

RE COAX CABLE

AMPLIFIER MODULE

95

A1J1 OF FOWER BATTERY

—
TO AVOID DAMAGE TO THE
BENCH TEST CASLE RADIO

PROTECTION CIRCUITR, APPLY
POWER AS FOLLOWS:

1. CONNMECT SENCH TEST
CABLE TO RADIO.

2. TURN ON POWER SUPPFLY
AND CHECK QUTPUT LEVEL.

3. THEN CONNECT BENCHM TEST
CABLE TO POWER SUPFLY.

DIGITAL
MULTHEETER
DV,

FUNCTION)

TM 11-5820-919-40-2



ANTENNA TUNER A2A2 ALIGNMENT

The alignment procedure is to be used in either of these situations: (1) the performance test calls a potentiometer out of adjustment, or (2) one of the following is

replaced:
1. Comparator/Control Hybrid Al

2. RF Sensor Bridge

The procedure consists of a preliminary setup and adjustment procedure. The adjustment procedure can be shortened by adjusting R1, R2, B3 and R4 to the values

given in step 13 below. The complete procedure need only be run if work has been done on the rf Sensor Bridge.

PRELIMINARY SETUP

1. Connect test radio as in figure 10-5.

2. Connect an rf signal generator to the input of the
power amplifier module at A1J1. Set the level to
-100dbm and the frequency to 2.000 MHz.

3. Remove the antenna tuner module from the test
bed radio. Separate the two halves of the antenna
tuner module which is to be aligned, except for the
interconnecting ribbon cable.

4. Plug the antenna tuner module to be aligned into
the test bed radio.

5. Connect the 100 ohm load (figure 3-11F, TM 11-
5820-919-40-1 to the radio set BNC connector.

6. Set the radio control to the following:

FREQUENCY KHz to 02,000.0
MODE to V-TR

SB to USB

VOLUME to on

ANT SEL to BNC

PO T e

ADJUSTMENT

1. Close CW KEY and switch MODE to V-RCV and
back to V-TR. This generates a tune start pulse.

2. Ground (continuously) E7 of ribbon cable.

3. Increase level of rf signal generator until TP13 is
+10v rms. This corresponds to 2 watts in a 50-ohm
system.

4. Measure the dc output of the Z sensor at TP12.
Record voltage at TP12.

5. Adjust R4 until the Z comparator reference
voltage, TP10, is the same as that measured in step
4.

6. Replace the 100 load with the 130-ohm load [(figure]
[3-11-F/ TM 11-5820-919-40-1)|

7. Adjust the rf signal generator so that the voltage at
TP13 varies between +7 ant +14v (+7v = 1 watt, +14v
= 4 watts) and measure the output of the vswr
detector at TP11. But, do not stay at the 4-watt level
for any length of tine.

8. Adjust the level compensation resistor, R7, for
minimum variation in do output of TP11 as performed
instep 7.

9. Once R7 is adjusted, adjust the rf signal generator
so that TP13 is +10v rms, Note the voltage at TP11.

96

ADJUSTMENT (cont)

10. Adjust B3 until the 1.5 vswr reference voltage,
TP9, is the same as that noted in step 9.

11. Adjust B2 until the 1.6 vswr reference voltage at
TP8 is +10.6v higher than that of TP9.

12. Adjust B1 until the voltage at TP7 is +3.0v.

13. The following are typical settings after alignment:

ALC REM R1 TP7  +3.0v
1.6 REP R2 TP8  +4.3v
1.5REP R3 TP9  +3.7v
ZREF R4 TP10 +3.3v

14. Turn radio off and disconnect test equipment.
Reassemble the two boards of the antenna tuner
module being very careful to avoid pinching the ribbon
cable.

TM 11-5820-919-40-2



APPENDIX A

REFERENCES

TM 11-5820-919-40-2

AR 55-38

AR 735-11-2

DA Pam 310-1

DA Pam 738-750

TM 11-582919-24P

TM 11-5820-919-24P

TM 740-90-1

TM 750-244-2

Reporting of Transportation Discrepancies in Shipments
Reporting of Item and Packaging Discrepancies
Consolidated Index of Army Publications and Blank Forms

The Army Maintenance Management System (TAMMS)

Organizational, Direct Support, and General Support Maintenance Repair Parts and Special Tools List for Radio

Set AN/PRC-104A
General Support Maintenance Manual Radio Set AN/PRC-104A
Administrative Storage of Equipment

Procedures for Destruction of Electronic Material to Prevent Enemy Use (Electronics Command)

A-1/(A-2 Blank)
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