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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

ammnE B
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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
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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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Figure 1-3. Radio Set Performance Test Setup

TM 11-5820-919-40-2

UNIT UNDER
SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES o0
Description Part Number Reference
Audio Input/Keying Adapter Figure 3-11¢
Whip Adapter [Figure 3-11D ATy ounmy HANDSET E N
Kit, Tool, Electrons TK-100/G None ZEIS.?ME,
Bench Repair Center Pace PRC-350C None
INPUT/
Maintenance Kit, Printed Circuit MK-984/A None ouTkuT
NOTE: Referenced figures are in TM 11-5820-919-40-1.
AUDIO/INPUT "-| [_'
SPECTRUM
22 aron | ] T [ e, L 1]/
TEST EQUIPMENT
Name Designation Quantity
Audio Oscillator AN/URM-127 1
VTVM AN/USM-116 1
ar STEP COAXIAL r__
Dummy Load (50 ohm) DA-553()/4 1 SIGNAL :I____E STTENUATOR '_‘}______E gwe:?:mn :ll { ] ene
. GENERATOR (5W) 20 DB)
Signal Generator, RF AN/USH-323 1
Digital Multimeter AN/USM-341 1
(DVM, oh meter function)
Attenuator, Step CN-1128/U 1 SIGITAL
RF MULTIMETER WHIP WHIP
10-db steps, 0.5w, 50 ohm 321.7;“ ] ovM ok ADAPTER :] :] l
Watt Meter, RF FUNCTION)
CAUTION
- Power Meter Hewlett Packard HP-435A 1 OIS o e BAE il
- Thermocouple Power Hewlett Packard HP-8482A 1 NOTES B T AR ITe APPLY FJ
POWER AS FOLLOWS
Sensor 1 EQUIVALENT TEST EQUIPMENT MAY BE USED + CONNECT BENCH TEST BENCH TEST
CABLE
Spectrum Analyzer Hewlett Packard HP-141-T 1 ?  CAUBRATED FAILURE TO DO 30 MAY PROVIDE CABEE TO RADIS
. . ERRONEQUS OR MISLEADING PERFORMANCE OR 2 TURN ON POWER SUPPLY
- High Resolution Hewlett Packard HP-8552B 1 FAULT INDICATIONS AND CHECK OUTPUT LEVEL.
H 3 IF ADEQUATE WATTMETER IS NOT AVAILABLE 3 THEN CONNECT BENCH TEST
IF Section SUBSTITUTE VTVM TERMINATED WITH DUMMY CABLE TO POWER SUPPLY
) LOAD F = E2/R WHERE R = 50 OHMS r_l
- RF Section Hewlett Packard HP-8553B 1 4  BEFORE USING SPECTRUM ANALYZER RF SEG- N ~
. TION HP-85538 PERFORM PRELIMINARY CHECKS
- Tracking Generator Hewlett Packard HP-8443A 1 CONTAINED IN THE HP.-BS553B OPERATING POWER
MANUAL
Attenuator, Coaxial Narda 765-20 1 e Y
Power Supply, DC Hewlett Packard HP-6439B 1




RADIO SET PERFORMANCE TEST

NOTE 1:
Radio Set RF Signal Generator
Frequency (kHz)  Sideband Frequency (MHz)
No. 1. a. 2,221.0 USB 2.2220
b. 2,221.0 LSB 2.2200
No. 2 a. 3,334.0 USB 3.3350
b. 3,334.0 LSB 3.3330
No. 3 a. 6,665.0 USB 6.6660
b. 6,665.0 LSB 6.6640
No. 4 a. 8,889.0 USB 8.8900
b. 8,889.0 LS 8 .8880
No. 5 a. 15,554.0 USB 15.5550
b. 15,554.0 LSB 15.5530
No. 6 a. 27,778.0 USB 27.7790
b. 27,778.0 LSB 27.7770

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.
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
FO THE TEST EQ UIPMENT
AS SHOWN IN

FIGURE -3

s&7IoE To[vEGY]
Tome]

7o on

TO S0 OHMS (BYPASS)
FREQUERCY knZ, 70 [02,221.0]

SET DC POWER SUPPLY

{7 AMP) TO 26.5V. SET STEP
ATTENUATOR TO 20 DB. SET
RF SIGNAL GENERATOR TO
2.2220 MHZ (UNMODULATED)
AND LEVEL TO 70 4V (THIS
1S 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

IS PRESENT
FOR ALL
FREQUENCIES
IN (NOTE 1)

SPURIOUS
RCV SIGNALS
ARE PRESENT
SEE NOTE S

REPLACE
RECEIVER/EXCITER

DISCONNECT RF SIGNAL
GENERATOR FROM THE

TWO ATTENUATORS CONNECT
THE WATT METER

ITS PLACE

SET EREOUENCY K“ZI TO
5,654 6

1o [vsa)

e To[vra]

CLOSE CW KEY ON AUDIO

INPUT/KEYING ADAPTER

WATT
METER READS
12531 MW
(12.5.31W RADIO
QUTPUT)

OPEN CW KEY

SET —E:II JUENCY KH2Z} TO

XMT
POWER OUTPUT
PRESENT BUT IS
LOW OR ERRATIC

REPLACE
RECEIVER/EXCITER

REPLACE
| RECEIVER/EXCITER

TM 11-5820-919-40-2

YES

REPLACE
AMPLIFIER/
COUPLER

FAULT
CORRECTED

58] TolE=g]
CLOSE CW KEY
WATT
METER READS NO REPLACE
1.263 1 MW AMPLIFIER/
{12 S31W RADIO COUPLER
ouTPUT)
YEs

se[FREGUEREY iz

o

]

ENT SEU TO BNC (MIDDOLE)

MOMENTARILY CLOSE

PTT

(NOTE 4)
REPLACE
RECEIVER/
EXCITER CHANGE

1 KHZ
TUNE-UP TONE FROM
1S HEARD IN o[Y=RCV]
HANDSET TO[V=TH

MOMENTARILY
CLOSE PTT

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

A

FBANDWIDTH 300 KNZ
SCAN {INNER RED) PER DIV
INPUT ATTEN 20 DB
RANGE O-110 MHZ
CENTER FPEQ 50 mhZ
VIDEO FILTER 100 HZ
SCAN MQDE SINGL
10 OB LOG 10 DB LOG
SCAN TRIGGER AUTO
LOG REF 10 DB
LINEAR SENSITIVITY [«]

SCAN WIDTH 10 MHZ
SCAN TIME 1 SECOND
STORAGE STD
INTENSITY CENTERED
BANDWIDTH 0.7 KHZ
SCAN 1 KHZ/DIV
INPUT ATTEN 2008
RANGE 0-110 MHZ
CENTER FREGQ 16,000 MMZ
VIDEQ FILTER 10 M2
SCAN MODE SINGLE
10 08 LOG 10 OB LOG
SCAN TRIGGER AUTO
LOG.REF +10 oo
LINEAR SENSITIVITY®  _12D8
SCAN TIME/OIV 2 SECONDS
STORAGE sTD
\INTENSITY CENTERED

"VARY LINEAR SENSITIVITY TO
OBTAIN WAVEFORM LEVEL
SIMILAR TO FIGURE 8

OTHER

SPURIOUS HARMONICS
SIGNALS OF 16 MHZ
A

f K

[ |

0O 10 20 30 4 50 60 7O 30 90 100
MHZ
FIG A
LsB uss
CARRIER AUDIO
HARMONICS
AUDIO
———HARMONICS
T LI
15997 16 000 16,003
MHZ MHZ MHZ
FIG B

~gs -
FAULT BFEP
1S HEARD 8 SECS
LATER

YES

CLOSE
CW KEY

WATT
METER READS
125-3 1W Mw

(12 5-31W RADIO

ouTPUT)

e
ReErLACE
ANP_IFIER/
MNP 2R H

S|

REPLACE
AMPLIFIER/
COUPLER

FOR AIP FORCE MAINTENANCE

CARRIER IS
ABOVE -22 DBM
OR AUDIO
HARMONICS ABOV
-30 DM

CONNECT WHIP ADAPTER
TO WHIP ANTENNA SOCKET.
CONNECT THE TWO 2008
ATTENUATORS TO THE
WHIP ADAFPTER FOR 40 D8
TOTAL ATTENUATION
CONNECT THE OTHER

END TO THE WATT METER

SET TO wHIP
> To

CONNECT SPECTRUM
ANALYZER IN PLACE OF
POWER METER SET
ANALYZER AS SHOWN N

CLOSE CWKEY
COMPARE DISPLAY TO
F1G A

— e —— - ATTENTUATORS

HARMIONICS
OF 16 MHZ
LESS THAN

50 DB BELOW

LEVEL OF 16 MHZ
SIGNAL

NO

OTHER SPURIOUS
SIGNALS LESS THAN
60 DB BELOW LEVEL

OF 16 MHZ SIGNAL

NO

YES AEPLACE

v

iF A HARMONIC OR CARRIER
FAULT 1S SUSPECTED
REPLACE RECEIVERJEXCITER

CAUTION

MUST BE IN CIRCUIT

- RECEIVER/

SET SPECTRUM ANALYZER
AS SHOWN IN B, SHEET 2.
00 BOTH SIDEBANDS
COMPARE DISPLAY TO-

v

EXCITER

MOMENTARILY CLOSE
PIT (NOTE 3)

TUNE
FAULT “BEEP”
1S HEARD

CLOSE
CW KEY

WATT
METER READS
0.8 3025 MW
(8 +2 5W) RADIO
OUTPUT)
MINIMUM

TM 11-5820-919-40-2

REPLACE
RECEIVER/
EXCITER

REPLACE
RECEIVER/
EXCITER

REPLACE ovMm
RECEIVER/ READRS
EXCITER 03+ 01VAC
CONNECT POWER METER IN
PLACE OF RF SIGNAL GENERATOR,
CONNECT AUDIO OSCILLATOR TO
FABRICATED AUDIO/INPUT KEYING
ADAPTER (FREQUENCY AT 1 KHZ
LEVEL MEASURED WITH A DVM
AT 0 7 VAC BEFORE
CONNECTION}
TO CIRCUIT SET vo [oTR}
CLOSE PTT
WATT
METER READS
1.25-31 MW
(12.5-31W RADIO
QuUTPUT)
Tusn [VOLUME] TO
——— [Stuwe] o [BFF]
DISCONNECT TEST
AMPLIFIER/ EQUIPMENT
COUPLER
) A
TEST PASSED
REPLACE
AMPLIFIER/
COUPLER

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

REMOVE WHIP ADAPTER AND
ATTENUATORS CONNECT
ATTENUATORS AND RF SIGNAL
GENERATOR (10 MV, 16 001 MHZ)
AS IN FIGURE 1-3 SET STEP
ATTEN. TO 20 DB. SET

FREQUENCY KHZ] TO [160000]
AND To_ el

ser [ANTSEQ 0[50 OlMS)
s8vrpass [MOOE] vo [GRTV]

MONITOR PINS A B OF AUDIO
CONNECTOR WITH DVM (AC SCALE




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



TM 11-5820-919-40-2

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
g

il

f

r\o:ms

CR2

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 UNOER
Lip Adapter e Figure 3-11D TesT
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. SPECTRUM NATT < DUMMY = . N
g ANALYZER j :f;‘::“m ¢ toap L) "=
TEST EQUIPMENT
Name Designation Quantity ouTruT
Radio Set, Test Bed AN/PRC-104 1
DIGITAL
MULTIMETER AUDIO avotonweut 1 S i
i i € /
Audio Oscillator AN/URM-127 1 m’mn OUCILLATOR :I E ADATeR ) |-
FuNcTION) TEST BED
VTVM AN/USM-116 1 AMPLIFIER/
COUPLER
Dummy Load (50 ohm) DA-553( )/4 1
Signal Generator, RF AN/USM-323 1 coax
g RF ! I mnuxron AW!I:?J:TOR 1 {7 BNC
- - Senemaron I L] wew. (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 ::" ] ] wHIP
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 BENCH TEST CABLE

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 CHECK OUTPUT LEVEL.
IF Section CALIBRATED FAILURE TO DO SO MAY PROVIDE
ERRONEOUS OR MISLEADING PERFORMANCE OR 2. 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
& BEFORE USING SPECTRUM ANALYZERY. RFESCE.g POWER SUPPLY,
B8 PERFORM PRELIMINARY CH
Power Supply, DC Hewlett Packard HP-6439b 1 D R MP8asaE OPERATING pe
MANVAL.
Attenuator, Coaxial Narda 765-20 1

20 db, 30w min., 50 ohm
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TM 11-5820-919-40-2
RECEIVER/EXCITER PERFORMANCE TEST

NOTE 1:
Radio Set RF Signal Generator
Frequency (kHz) Sideband Frequency (MHz)
UNIT UNDER
No. 1. a. 2,221.0 USB 2.222 TEST RECEIVER/
b. 2,221.0 LSB 2.220
REPLACE FUSE.
L 2 YES HARMONIC
No. 2. a. 3,334.0 USB 3.335 o pariwarieruse || Iy
b. 3,334.0 LSB 3.333 %‘Ei‘?:?;ﬁng"ng“ -
No. 3. a. 6,665.0 USB 6.666 sev [EOBE] To[V=REY] ,
b. 6,665.0 LSB 6.664 REPLACE
s o i
No. 4. a. 8,889.0 USB 8.890 ﬁ iy CEMODULATOR
b. 8,889.0 LSB 8.888 LANTSEE ] pvpass)
[ FREGUENEY KAZ Jro[62227.0) p—
SET OC POWER SUPPLY (7 AMP)
No. 5. a. 15,554.0 USB 15.555 TO26SV SET STEP ATYENUATOR MODULATOR! worea et
b. 15,554.0 LSB 15.553 TORV (07 v AT Hamao) = NP | PAuLT DHATOR
No. 6. a. 27,778.0 USB 27.779 :
b. 27,778.0 LSB 27.777 OR CONNECTOR
NO REPLACGE 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. ves
TONE
NOTE 3: Replace original modules in reverse order (except for the faulty module) RESET RF SIGNAL SYNTHESIZER EACH DARMONIC
. . . GENERATOR AND FAULY (NOTE 3)
and listen for tone in handset. Otherwise, the good modules would be con- [FREcuEREY Rvz o HANDSET
demned as faulty. REMAINING VALUES
IN NOTE 1 NG

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

. El
when PTT is closed. REPLACE o HARMONIC
FILTER

TONE

IN POWER SUPPLY HARMONIC
HANDSET FAULT (NOTE 3) FILYER
FAULT

REPLACE REPLACE TONE REPLACE
HARMONIC CONTROL EST SYNTHESIZER
FILTER PANEL R ORED {(NOTE 3)5
CONTROL
A PANEL
FAULT

Figure 2-4. Receiver/Exciter A1 Performance Test (Sheet 1 of 2)
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TONE (S
MISSING OR
DEGRADED IN OME
SIDEBAND
ONLY

QISCONNECT ARF SIGNAL
GENERATOR FROM
ATTENUATORS AND
COMNMECT WATT METER
INITS PLACE

(5] 7o [55)
[aeeeE] o [v3H]

CLQSE CW KEY ON AUDIO
INPUT/KEYING A™ APTER

WATT
METER READS
1253 1 MW
112 S-31W RADIO
QuUTPUT)

REPLACE
MODULATOR/
ODEMCOULATOR

YES

Figure 2-4.

REPLACE
SYNTHESIZER

POWER SUPPLY
COVER LOOSE

AEPLACE
CONTROL
PANEL

MODULATOR/
OEMODUL ATOR
FAULT

TM 11-5820-919-40-2

1 KT
SIDETONE
1S HEARD IN
HARDSE'

ser [antser] ro

BNC IMIDDLE) SWITCH

[(MSEE] Yo [vey]
ve (Vi)

CLOSE PTT (NOTE &)

MOMENTARILY

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

REPLACE
MODULATOR/
DEMODULATOR

SRIEF
TUNE UP YONE
N

HAMNDSEY

YES

REPLACE
MODULATOR/S
OEMODULATOR

¢ FOR AR FORCE MAINTENANCE

BYPASS SPFECTRUM ANALYZER] »l

v

CONNECT SPECTRUM
ANALYZER IN PLACE
OF WATT METER

sev
To [ 16 000.0

to COMPARE

OISPLAY TO FIGURE -4
SHEET 2 A

REPLACE
HARMONIC
FILTER

COMPARE
OISPLAY TO
FIGURE 14
SHEET2 8

ABOVE ~£2 DBM
AUDIO RELATED

-30 O™

HARMONICS ABOVE

REPLACE
MODULATOR/S
DEMODULATOR

> SPECTRUM ANALYZER SET

14

CONNMECT RF SIGNAL GENERATOR
110 MV 16,007 MHZ) IN PLACE OF

REPLACE
MODULATOR
DEMODULATOR

CONNECT WATT METER 1M PLACE
OF RF SIGNAL GENERATOR
CONNECT AUDIO OSCILLATOR TO
FASRICATED AUDIO/INPLUT KEYING
ADAFTER (FREQUENCY AT 1 KMZ
LEVEL MEASURED WITH A DVM

AT 07 VAC BEFORE CONNECTION
TO CIRCUIT

sev [MGEE] vo [BTE)

CLOSE PTT

WATT
METER READS

1.25-3.10 Mw
{125 TO 31W RADIC,
ouTPuUT

REPLACE
MODULATORY
OEMODULATOR

yuan [vorume] TofoEel

DISCONNECT TEST
EQUIPMENT

A

1 TEST PASSED

!IF A SUSPECTED CARRIER

OR HARMONIC PROBLEM
EXISTS REFLACE EITHER

[ MODULATOR/DEMODULATOR
OR HARMONIC 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)



Figure 3-3. Modulator/Demodulator A1A1 Performance Test and Alignment Setup

SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

TRANSFORMER
(NOTE 6) 1

0.SMVRMS MEASURED
WITH DVM {150 OHM
SHUNT TO GROUND)
BEFORE CONNECTION

1
]
!
'
I
t ster
L ATTENUATOR

Description Part Number Reference
Modulator/Demodulator Test Extender Cable Figure 3-10A
RF Coax Cable (2 each) | Figure 3-11A
RF Extender Cable (3 each) | Figure 3-11B
Audio Input/Keying Adapter
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 AN/PRC-104 1

Audio Oscillator AN/URM-127 1

VTVM AN/USM-116 1

Dummy Load (50 ohm) DA-553()/4 1

Signal Generator, RF AN/USM-323 1

Oscilloscope, Storage Hewlett Packard BP-1741A 1

Digital Multimeter AN/USM-361 1

(DVM, ohmmeter function)

Attenuator, Step CN-1128/U 1

10-db steps, 0.5w, 50 ohm

Watt Meter

- Power Meter Hewlett Packard HP-435A 1
- Thermocouple Power Sensor Hewlett Packard HP-8482A 1
Spectrum Analyzer Hewlett Packard HP-141-T 1
- High Resolution IF Section Hewlett Packard HP-8552B 1
- RF Section Hewlett Packard HP-8553B 1
- Tracking Generator Hewlett Packard HP-8443A 1
- High Impedance Probe Hewlett Packard HP-1121A 1

Distortion Analyzer Hewlett Packard HP-334A 1

Power Supply, Current Hewlett Packard HP-6215A 1

Limited

Power Supply, DC Hewlett Packard BP-6439B 1

Attenuator, Coaxial Narda 765-20 1

20 db, 30w min., 50 ohm

150-Ohm Resistor 1

500-Ohm Resistor
2000-Ohm Resistor

r=
i
{
)
'
1
i
AUDIO gn
oscittator | |
NOTES
1
2
M > MMY
(WATT METER s ov
ALTERNATE) ¢ LoAD 3

DIGITAL
MULTIMETER
{ovm
OHMMETER
FUNCTION)

POWER
SUPPLY,
CURRENT
LIMITED

+

jzxn -6V

¥

18

(SWATT)

EQUIVALENT TEST EQUIPVENT 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 » 50 OHMS

BEFORE USING SPECTRUM ANALYZER RF
SECTION HP 85538 PERFORM PRELIVINARY
CHECKS CONTAINED IN THE HP-85538 OPERATING
MANUAL.

NOT USED IN ALIGNMENT

IF “NO PATHWAY 1S INDICATED ON FIRST
DECISION BLOCK ISOLATE AUDIO OSCILLATGR
WITH TRANSFORMER (SUCH AS HP-1108A) AND
TRY AGAIN

ADJUST POWER SUPPLY FOR +6 VDC
AT MODULE SIDE OF 2K RESISTOR.

ANALYZER

DISTORTION ]
(NOTE B}

AUDIO/INPUT
KEYING
ADAPTER

TEST BED RADIO
AN/PRC—104

[ausic]

INPUT/
OouUTPUT

BATTERY

MODULATOR/DEMODULATOR
91 TEST EXTENDER CABLE

UNIT UNDER TEST
*AODULATOR/
DEMODULATOR

E (30 PINS)

RF EXTENDER CABLE

p
-

RF EXTENDER CABLE

] Al

RF EXTENDER CABLE

] Az

] Alse

BENCH TEST CABLE

I_rl

CAUTION
e

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

POWER
SUPPLY

] am

RF

CABLE

COAXIAL
ATTENUATOR

(IOW MIN,
2008)

TM 11-5820-919-40-2

O

QOSCILLOSCOPE
{NOTE 5)

SPECTRUM
ANALYZER
{NOTE 5)

i

RF
SIGNAL
GENERATOR

I

ne
WATT
METER




UNIT UNDER
TEST MODULATOR/
DEMODULATOR

REMOVE MODULATOR/
DEMODULATOR FROM TEST
RADIO. CONNECT MODWLE AS

IN FIGURE 3-3. SET DC POWER
SUPPLY (7AMP) TO 26,5V, SET
STEP ATTENUATOR TO 60 DB

SET AUDIO OSCILLATOR TO

1 KHZ, ADJUST LEVEL 70 0.6
MVRMS MEASURED AT OUTPUYT
END 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/INPUT
KEYING ADAPTER. CONNECT
WATT METER TO COAXIAL
ATTENUATOR,

ser [ARTEED) o [EomE)

{BYPASS)
o
16,000.0
o
v

MONITOR PIN 10

OF A2 WITH ODVM
CLOSE PTT THROUGH
THIS BRANCH

l

PIN 101S
+08VOR
LESS

OPEN PTT AND
CLOSE CW KEY
ON KEYING
ADAPTER

MONITOR TP4
WITH VTVM

MONITOR
a3, o
WITH DVM

REPLACE QS

MONITOR
TPI3 WITH
ovMm

TP131S
8O + 10 MV RMS

EMITTER IS
V9V 201V

REPLACE
Ci1SORC14

REPLACE Q3

AUDIO HYBRID
A4 FAULT

REPLACE Q3

MONITOR PIN 27
OF A2 WITH DVM

PIN271S
AT +6.5
0.5V

YES

REFERTO

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

OR AUDIO HYBRID

A4 FAULT

MONITOR TP17
TPIS, TP11 WITH
SPECTRUM
ANALYZER

MONITOR PIN 26
OF A3 WITH DVM

THIRD FREQUENCY
CONVERTER A3
FAULT

TP171S
~28 £ 2 OBM
AT

S MHZ

TP11 1S
~14 22 DBM
AT

75 MHKZ

YES

MONITOR TP7
WITH SPECTRUM
ANALYZER

TP7 1S
-15 32 DBM
AT
75 MHZ

FIRST FREQUENCY
CONVERTER A1
FAULT

REDUCE STEP
ATTENVATOR

> FROM 60 TO 40

SWITCH

as
FAULT

OB. PUSH PTT.

MONITOR
TPS

WITH DVM

SECOND FREQUENCY
ICONVERTER A2
FAULT

REPLACE
FL3

MONITOR
TPI3

WITH DVM

THIRD FREQUENCY

| CONVERTER A3

FAULT

OPEN PTT RESTORE ATTENUATOR

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

OPEN CW KEY INJECT +6 VDC
(NOTE 7 FIG 3-3) AT P1PIN 11

WITH POWER SUPPLY CURRENT LIMITED

TO 2MA CLOSE CW KEY

REPLACE
FL2

DISPLAY
OF SPECTRUM
ANALYZER DROPS
MINIMUM OF
-34 DB ON
INJECTIO!

Figure 3-4. Modulator/Demodulator A1A1 Performance Test (Sheet 1 of 4)
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NO

MONITOR TPS
WITH DVM
CONTINUE
INJECTION

REFER TO
ALIGNMENT FOR
R11-OR AUDIO
HY8RID A4 FAULT

REFER TO

| ALIGNMENT FOR

R11 OR ALDIO
HYBRID A4 FAULT

SECOND FREQUENCY
CONVERTER A2
FALLY

SECOND FREQUENCY
CONVERTER A2
FAULT

REFER TO
ALIGNMENT FOR
R11 OR auDIO
HYBRID A4 FAULT
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-0DB

=70

MHZ

BAND WIDTH

SCAN WIDTH

INPUT ATTEN

RANGE

VIDEOC FILTER

1008 LOG

LOG REF

SCAN MODE

LINEAR SENSITIVITY
SCAN TRIGGER
CENTER FREQUENCY
SCAN TIME

STORAGE

INTENSITY
PERSISTANCE

(FIGURE A} HARMONIC CHASACTERISTICS OF THE MODULATOR/DEMCDULATOR AT 16 MHZ

BANDWIDTH

SCAN WIDTH

INPUT ATTEN.

SCAN TIME

RANGE

M D8 LOG

LOG REF

SCAN MODE

CENTER FREQUENCY
VIDEO FILTER

SCAN TRIGGER
LINEAR SENSITIVITY
STORAGE

INTENSITY
PERSISTANCE

16 MHZ
-o008
-10
100 KH2
10 MHZ PER CM .20
40 DB
PER DIVISION
100 HZ i
+10 40
SINGLE
AS REQ O
AUTO =50
AS REQ D
1 SECOND it 1 60
STANDARD
AS REQ D RN
MAXIMUM -70
o 50 100
MHZ

LS8 usB
16999 1
16.00 008
~10
2.1 KHZ ’
* KH2/DIV -20
40 0B
2 SEC
SER DIVISION =30
\
SINGLE 40
16 001
10 M2 ~50
AUTO
AS REQ D
STANDARD =60
AS REQ D
MAXIMUM 70
~80

15,997

16 000
KHZ

B1

(FIGURE B) B1-B16 MHZ UPPER SIDEBAND CENTER FREQUENCY 16 001 B2 - 35.999 MH2Z LOWER SIDEBAND

NOTE
UNLESS OTHERWISE SPECIFIED

ALL VOLTAGE MEASUREMENTS
TAKEN WITH RESPECT TO
CHASSIS GROUND

Figure 3-4.

16 0G3

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 Py

CLOSE CW KEY

90

RES
LEVEL 800 2100 MSEC

REMOVAL

MONITOR TP9
wWITH AN
VSCILLGSCOPE
REPEAYT
INJECTION
PROCEDURE

REDUCE THE +6V ON
THE INJECTION PROBE
TO OV APPLY PROBE TO
JIPINI1T CLOSE CW
KEY GRADUALLY
INCREASE INJECTED
VOLTAGE UNTIL LEVEL
AT OSCILLOSCOPE
BEGINS TO DROP

VOLTAGE A’
TP9 CHANGES
FROM +5.25 TO +2.2¢
20.5V IN 800
+3100

REFER TO
ALIGNMENT FOR
R29 OR AUDIO
HYSBRID A4 FAULT

PROBE
VOLTAGE 1S
0.25 TO
0.5v

SECOND FREQUENCY
CONVERTER A2
FAULT.

MONITOR TP9
WITH AN
CSCILLOSCOPE

CONNECT SPECTRUM
ANALYZER TO COAXIAL
ATTENUVATOR.

ADJUST CONTROLS
ASINFIG B DISPLAY
BOTH SIDEBANDS
CLOSE CW KEY

NO

YES

SECOND FREQUENCY
CONVERTER A2
FAULT.

TM 11-5820-919-40-2

THIRD FREQUENCY
CONVERTER A3
FAULT

16 MH2Z
FIRST FREQUENCY
CONVERTER At
CAULT.

42 DB FROM

LEVEL OF
ow

ADJUST CONTROLS
AS IN FIG A, CLOSE
CW KEY

SECOND FREQUENCY]
CONVERTER A2

THIRD FREQUENCY
CONVERTER A3
FAULT

AEFER TO
ALIGNMENT FOR
A2 OR, AUDIO
HYBRID Ad FAULT

CONNECT RF SIGNAL GENERATOR
{16 001 MHZ -88 DBM -108 AT
RAODIO] TO COAXIAL ATTENUATOR
CONNECT DVM (TERMINATED
WITH S00 OKMS) TO AUDIO/INPUT
KEY ADAPTER (RCV FUNCTION
POSITION) INPLACE OF ATTEN-
UATORS AND AUDIO OSCILLATOR

INCREASE RF
SIGNAL
GENERATOR TO
+20 08 (O D8

AT RADIO)




SCAN FREQUENCY

ON RF SIGNAL
GENERATOR ABOVE
AND BELOW 16,001 MHZ
UNTIL READING ON
DVM DROPS -3 D8
(SUBTRACT 1,1 VRMS
FROM DVM READING AT
16,001 KHZ)

ADJUST RF SIGNAL
GENERATOR TO

16,001 KHZ, «52 DBM.,
DISCONNECT DVM
CONNECT OSCILLOSCOPE
IN ITS PLACE. USE STORAGE
MODE. NOTE LEVEL ON
OSCILLOSCOPE,
MOMENTARILY REDUCE
LEVEL OF RF SIGNAL
GENERATOR TO =52 DB.

MONITOR TP?
TP11, TP1S, TP1?
WITH SPECTRUM
ANALYZER

REFERENCE
LEVEL FOR
INPUT ONLY

FIRST FREQUENCY
CONVERTER A1
FAULT

REPLACE
FL1

MONITOR TP18
TPI6
WITH DVYM

TP17 1S
-31:2D8M
AT

5 MHZ

REPLACE
FL2

OSCILLOSCOPE
DECREASES FOR 1 0.3
ECONDS AND RETURNS
TO ORIGINAL
LEVEL

SET To
RETURN RF SIGNAL GEN-
ERATOR LEVEL TO -52 DB
MOMENTARILY REDUCE
LEVEL OF RF SIGNAL
GENERATOR TO -92 DB
MONITOR TPISWITH
QOSCILLOSCOPE IN
STORAGE MODE

SLOW SWEEP

REPLACE
FL2

MONITOR TP18
WITH OSCILLOSCOPE
SHIFT RF SIGNAL
GENERATOR LEVEL
FROM =52 TO =92

TO 52

CHANGES FROM
+2.9 70 0 VOLTS
AND RETURNS TO
ORIGINAL
EVEL

MONITOR PIN 21
ATA3 WITH DVM,
TURN RF SIGNAL
GENERATOR

ON AND OFF

VOLTAGE

AT PIN 21
CHANGES FROM
56 10 MVRMS

THIRD FREQUENCY
CONVERTER A3

THIRD FREQUENCY
| CONVERTER A3
FAULT

REFER TO
ALIGNMENT
OF R11

THIRD FREQUENCY
CONVERTER A3
FAULT

REPLACE
Q7

SECOND FREQUENCY
CONVERTER A2
FAULT,

TPi8
DROPS FROM
42970 OV
FORO2
SEC

REPLACE
[=31+)

SET RF SIGNAL
GENERATOR TO

-30 D8 {-70 DB

AT RADIOSET)
MONITOR TP3 OF A4
WITH OSCILLOSCOPE

TO ABOUT FAULT
€ MVRMS
MONITOR TP2
WITH VTYM
NO AUDIO
HYBRID A4
FAULT
YES
REPLACE
cq

Figure 3-4. Modulator/Demodulator A1A1 Performance Test (Sheet 3 of 4)
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REFER TO ALIGN-

| MENT OF R9 OR

AUDIO HYBRID
A4 C10 FAULT
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IRELEASE PIT

JICONNECT RF SIGNAL
IGENERATOR TO COAXIAL
JCOAXIAL

ser [mooe] swrren
7o ADJUST RF
GENERATOR TO £2 DBM
102 DBM AT RADIO SET).]
|MONITOR VOLTAGE AT
TPI8 WITH OVM

™8 NO

S
+2.0 vOC

YES

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

REFER TO
ALIGNMENT
OF R12

'CONNECT OSCILLOSCOPE
TO AUDIOAINPUT KEYING
ADAPTER (RCV FUNCTION
POSITION) ADJUST RF
GENERATOR TO =32 DBM
{~52 DBM AT RADIO SET)

aoier

CONTROL FOR 2.4V
PEAK TO PEAK AT
OSCILLOSCOPE,
OISCONNECT OSCILLO-
SCOPE AND CONNECT
DISTORTION ANALYZER
IN ITS PLACE

LESS
THAN 5%
OISTORTION OF
1 KHZ SINEWAVE

AUDIO HYBRID
A4 FAULT

DISCONNECT
DISTORTION
ANALYZER AND
CONNECT DVM
RECORD LEVEL
AT DVM ADJUST
RF SIGNAL
GENERATOR TO
-82 DBM (-102 DBM
AT RADIO SET)

OROP
BELOW

SWITCH To

CLOSE CW
KEY. GROUND PN 10
OF F1.

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

NO

€130, AUDIO
HYBRID
AL FAULT

CONNECT HANDSET
IN PLACE OF
OSCILLOSCOPE AND
CABLE. CLOSE PTT
ON KEYING ADAPTER
REDUCE VOLTAGE AT
DC POWER SUPPLY
UNTIL A CLICKING
SOUND 1S EVIDENT
RESTORE +26.8V.

REFER TO
ALIGNMENT FOR
R10; OR AUDIO
HYBRID A8 FAULT

CLOSE CW KEY
GROUND PIN
W OF P

SIDETONE NO
EVIOENT

1o [5i.5060)

BEEPING
FAULT TONE
EVIDENT

NO

AUDIO HYBRID
A4 FAULT

22

TOo {16.000.0. ] SWiTCH
To [V:REV]To
[V-IB]BACK AND FORTH,

OISCONNECT TEST
EQUIPMENT. REPLACE
MODULATOR/
DEMODULATOR

TEST
PASSED

LOW VOLTAGE
FAULT. REFER TO
ALIGNMENT FOR

R3, OR AUDIO HYBRID

A4 FAULT

J
AUDIO HYBRID
A4 FAULT

AUDIO HYBRID
AT FAULT

Qt OR
AUDIO HYBRID
AR FAULT

TM 11-5820-919-40-2



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

24
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NOTES UNLESS OTHERWISE SPECIFIED
1. RESISTANCE VALUES ARE IN ONMS 1/8 WATT 22%.

CAPACITANCE VALUES ARE IN MICROFARADS
210% B0 VOLTS®

ES
3. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN
4.
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'
]
1
\
|
i
1

2.30 MHZ XMT/RCY ¥
;g.usuecreo To e

|
|
|
|

x
L]

2

77-106 MHZ O -3 08M

sb

FOR COMPLETE DESIGNATION PREFIX WITH A1alAl

DBM VALUES WITH FREQUENCY CONVERTER ATATA1
TOR MODULE

230 MHZ xMT 22 ! : IN FLACE ON MODULATOR/DEMODULATO

CONNECTED O Rr18 IF TEST BEC EXTENTION 1S USED DBM VALUES MAY
O PIN &3 130
BE SMALLER
& wiln IEHEQUENCTREEL AT at
1:30 MHZ XMT/RCY & VALUES (VOC AN N mm‘\%mm
GONNECTED YO~ O- AT AUDIO CONNECTOR 1S 1 KHZ SINE WAVE 6 MV AMs,

6 ADJIUST R12 FOR 406 VDC
AT BASE OF Q3 FOR CONVERTER-
ONLY REALIGNMENT

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 ., cRs cRa

S EAERN

! J Z
14
ci15 \E’Z / R3 a

U2 4

213-8

A-2
—L_, POINTS OF TEST B-1 B-2 POINTS OF TEST c
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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 AnmRcioe ' g'glguo:,.s”"ég;c?'
RF Coax Cable (2 each) " soouLATORDEMODULATOR
RF Extender Cable (3 each) Figure 3-11B oo L o) C Sl —(
/INPUT
Audio Input/Keying Adapters Figure 3-11¢ E bt B L
Modulator/Demodulator Test RF EXTENDER CABLE s
Extender Cable auoio ]
N '3
Frequency Converter Test Bed Figure 3-12 oo AF EXTENDER CABLE a2
Kit, Tool, Electronic TK-100/G None ]
Bench Repair Center Pace PRC-350C None
Maintenance Kit, Printed Circuit MK-984/A None S ] A
g : / r——
. . SPECTRUM
NOTE: Referenced figures are in TM 11-5820-919-40-1. ] A ANALYZER
BATTERY
L
TEST EQUIPMENT Touom::u_u:s%om
Name Designation Quantity PROTECTION CIRCUITS, APPLY
- AT Ly . POWER AS FOLLOWS BENCH TEST CABLE
- (OVMm,
R-&ldIO Set, Test Bed AN/PRC-104 1 Shadieren :l 1. CoNNECT sENCH TEST o
Signal Generator, RF AN/USM-323 1 2 TURN ON POWER SUPPLY aone
L. . AND CHECK QUTPUT LEVEL
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 SuprLy. ‘%m;;?mnon E GENERATOR
- RF Section Hewlett Packard HP-8553B 1 e
- Tracking Generator Hewlett Packard HP-8443A 1 FAILURE 70 50 50 MY PHOVIDS EARONEOUS OR MisLEADING
- High Impedance Probe Hewlett Packard HP-1121A 1 % PERFORM PRELIMINARY CHECKS GONTAINED IN THE HP-29538
OPERATING MANUAL
Power Supply, DC Hewlett Packard HP-6439B 1
Attenuator, Coaxial Narda 765-20 1

20 db, 30w min., 50 ohm

28



UNIT UNDER TEST FIRST
FREQUENCY CONVERTER, A1QF
MODULATOR/DEMODULATOR

WITH A1 ON THE

MODULATOR/ DEMODULATOR
CONNECT THE TEST RADO AND
EQUIPMENT AS IN FIG 37

SET DC POWER SUPPLY (7 AMP)
TO 26 5V, CONNECT THE RF
SIGNAL GENERATOR TO THE
COAXIAL ATTENUATOR AT
15.0001 MHZ WITH A LEVEL

OF +20 DBM (3 DB AT MODULE)

SET TO ON

-
[FREGUENEY xnz } T0 [15.000.0)
”

!

MONMNITOR PIN 2
OF A1 (TPG)
WITH SPECTRUM
ANALYZER

REFERENCE
LEVEL
ONLY

MONITOR PIN 8

OF U2 WITH

SPECTRUM

ANALYZER
AMPLIFIER
U1 FAULT

MONITOR PINS 2
4 B AND S

OF BELAY K1
WITH SPECTRUM
ANALYZEP

Figure 3-8.

PINS

2,4,6 8 ARE

ALL «10 2 2 DM
AT

NQ

16 MH2Z

REPLACE K1

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

PIN 14(S
=15+ 2 D8M
{75 MHZ)

REFERENCE
LEVEL ONLY

MONITOR PIN 8 AND
PIN 7 OF RELAY K1
WITH SPECTRUM
ANMALYZER CLOSE
CW KE Y

PINT7

ANDPINS
ARE BOTH AT

REPLACE K1
IF NOT AT
SAME LEVEL

MONITOR Q3 BASE
WITH SPECTRUM
ANALYZER CLOSE
CW XEY

BASE Q3 1S
23 DBM
AT

16 MHZ

AMPLIFIER Q1
02, FAULTY

MONITORPINZ2 3
OF RELAY K1 WITH
SPECTRUM ANALY
ZER CLOSE CW KEY

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

AMPLIFIER
Q3

FAULT

REPLACE K1

Turn [VOLUME] To
DISCONNECT

TEST EQUIPMENT

i

First Frequency Converter A1A1A1 Performance test

29/(30 blank)

TM 11-5820-919-40-2
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l =3 . NOTES. UNLESS OTHERWISE SPECIFIED
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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



UNRIT 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 D8 AT MODULE)

seT [VoLuME | TO ON

7o [v7m)
[FREGUEREY KiiE) o [TE5565)
v =8

MONITOR PIN

25 OF A2 (TP10)
WITH SPECTRUM
ANALYZER

PIN 26 15
-10 DBM AT

70 MHZ

REFERENCE

LEVEL

ONLY

ADJUST FOLLOWING
READINGS
ACCORDING TO
DIFFERENCE

FROM REFERENCE

MONITOR PIN G
OF Ud WITH
SPECTRUM
ANALYZER

PIN B 1S
-3 DBM AT
70 MHZ

AMPLIFIER

MONITOR PIN 2 PIN
4 PING ANDPINB
OF RELAY K1 WITH
SPECTRUM ANALY-
ZER

BOTH
PIN 2 AND
PIN 4 ARE -18 DBM,
AT 75 MHZ

PIN €
AND PIN 8
-2 DM
AT 75 MHZ

MONITOR PIN 4
PIN 1 OF U4
WITH SPECTRUM
ANALYZER

PIN1
CF U41S
-9 22 DBM

AT 75 MHZ

PIN 4

OF vaiIs
-22 12 DBM
AT S MHZ

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

Qa3

REPLACE K1

REPLACE K3

Figure 3-11. Second Frequency Converter A1A1A2 Performance Test

MONITOR PINS 7,
8 3AND20F
RELAY K1

WI'TH SPECTRUM
ANALYZER

FILTER
L2 L3 c18
C19 FAULT

REFERENCE
LEVEL
ONLY

SOURGE 1S NO
+3312 DBM
AT 5 MHZ

YES

AMPLIFIER
Qz

FAULT

Q3
MONITOR
DRAIN IS GATE OF Q3
0+2 DBM WiTH Db
AT 5 MHZ TH
YES
a3 NO
3.8 22V
¢ YES
MONITOR PIN 29
A2 (TP15) Q3
WITH SPECTRUM FAULT
ANALYZER
PIN 29 AGC
IS -30 32 DBM AMPLIFIER
AT S MHZ U3 FAULT
CLOSE CW KEY
MONITOR PIN 29
OF A2 WITH
SPECTRUM
ANALYZER
PN 29 REFERENCE
15 31 DBM
AT 5 MHZ LEVEL
ONLY
MONITOR PIN &
OF U4 WITH
SPECTRUM
ANALYZER
CONTINUE
CLOSING CW XEY
AMPLIFIER
U2 FAULT

REPLACE

PINS B

AND 7 ARE BOTH
-25 D8M AT
76 MHZ

PIN 3 1S
~13 2 DM
AT 76 MHZ

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

TM 11-5820-919-40-2

REPLACE K1

AMPLIFIER
Q1 FAULT

REPLACE K1?

TURN
o

DISCONNECT TEST

EQUIPMENT
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Figure 3-12. Third Frequency Converter A1A1A3 Schematic
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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
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Figure 3-14. Third Frequency Converter A1A1A3 Performance test

UNIT UNDER TEST THIRD
FAEQUENCY CONVERTER A3 OF

MODULATOR/DEMODULATOR PING
T AT 12 B UF ONLY PING MONITOR PIN 2 ANO asw
8OTH AT -12 DBM 1S NOT AT =12 prosmrmy PIN 3 OF RELAY KV >
AT EMHZ Wit o SPECTRUM
ANALYZER
WITH A3ON THE
MODULATOR/DEMODULATOR
CONNECT THE TEST RADIO AND
EQUIPMENT AS IN FIGURE 3-7.
SET DC POWER SUPPLY (7 AMP)
TO 265V PN 2
CONNECT THE RF SIGNAL MONITOR PIN 2 AND AND PIN 3 REPLACE Ut oR U2
GENERATOR TO THE CO AXIAL PIN 4 OF RELAY K2 ARE BOTH AT x2 AMPLIFIER
ATTENUATOR AT 16,001 MHZ WITH DVM 128v FAULT
WITH A LEVEL OF +20 DBM
(G DBM AT MODULE)
SET [VOLUME TO ON
10
[*FREQUENCY XHZ |
T To PIN2 NO aE se7_[uoogiro
[5%] vo juss] R g{.‘gf‘:’#nv Ry ACE [FRcvimoniTor pin 2
AND PIN & OF RELAY
l K1 WITH DVM
MONITOR PiN 4 OF
AZWITH A SPECTAUM
prepiidaly TEST PASSED
DISCONNECT RF SIGNAL
GENERATOR. CLOSE CW KEY.
MONITOR PIN 8 AND REPLACE
#IN 7 OF RELAY K2 WITH x1
SPFECTRUM ANALYZER
rinars
£ £2 DBM REFERENCE
AT 5 MHZ LEVEL ONLY
ADUST FOLLOWING
READINGS ACCORDING
TO DIFFERENCE
RECONNECT RF SIGNAL
FROM REFERENCE GENERATOR. MONITOR
REPLACE PIN 43 AND A3
K2 WITH DVM
TURN MODULE OVER AND
MONITOR PIN 8 OF U4
ON SUBMODULE WiTH
SPECTRUM ANALYZER
P2 OF RELAY K2 muears N, MO ] Treer
WITH DVM b oNLY
m E
AMPLIFIER YES
FAULT
MONITOR #1M 24
OF A3 (TP38)
wITH DVM
MONITOR PIN & AND
PIN B OF RELAY K2
WITH SPECTRUM
ANALYZER
NO w3
AGC GENERATOR
FAULT
YES
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Figure 4-1. Harmonic Filter A1A2 Schematic.
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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
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SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

TM 11-5820-919-40-2

Description Part Number Reference
Harmonic Filter/Power Amplifier [Figure 3-10D
Test Extender Cable
RF Coax Cable (2 each) Figure 3-11A
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
ANALYZER j E g‘;‘g:': - a RF COAX CABLE
UM
ANALYZER)
l RE COAX CABLE
Yo
TEST BED RADIO
AN/PRC—104
AUDIONNPUT
KEYING I
ADAPTER [
AUDIO INPUT/
OUTPUT HARMONIC FILTER/POWER
n AMPLIFIER TEST EXTENDER Pl
E E CABLE (18 PINS)
|-
COAXIAL
ATTENUATOR | | 1 anc
(30W MIN, . 1
20 DB)
BATTERY
CAUTION
L_] TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADIO
PROTECTION CIRCUITS APPLY
OIGITAL sencn TesT POWER AS FOLLOWS:
MULTIMETER
‘OZV.:‘METER 1. CONNECT BENCH TEST
FUNCTION) CABLE TO RADIO

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

+ -

POWER SUPPLY
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

A231

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



NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

HARMONIC FILTER PERFORMANCE TEST

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:

Scan Trigger - AUTO

Scan Mode - INT.
Video Filter - 10 kHz
Log/CM

Linear Sensitivity - 1
Log Reference - 0
Scan Time

Range

Input Attenuation
Bandwidth

Center Frequency

Scan width

Tracking Generator

Function
RF Level

0.2 MHz (Per Division)

Track Analyzer

Wide

AUTO
INT.

10 kHz
10 db Log
-6

10

20 ms
0-110 MHz
20 db
300 KHz
50 MHz

.05 KHz (0-100 MHz)

(Inner Red)

Same
Same

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.
Scan width is 0.5 MHz, center frequency is 4,000 KHz

Scan width is 0.5 MHz, center frequency is 6,500 KHz

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

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.

Figure 4-4.

UNIT UNDER TEST
HARMONIC FILTER

REMOVE HARMONIC FILTER

RADIO AS SHOWN IN
FIGURE &3,

SET TO ON
(MIDPOSITION)., {ANT SEL]

TO BYPASS.
vo[vRev)
ToEEjane

ESPONSE AS
SHOWN IN FIG B
SHEET 2
{NOTE 2)

sev
o

Harmonic Filter A1A2 Performance Test (Sheet 1 of 3)

BANDPASS
RESPONSE AS

SHOWN IN FIG €
SHEET 2
(NOTE 3)

SET __FREQUENC\‘ KHZ
o

RKREPLACE FL6

SET | FREQUENCY KHZ |
%o

LOW PASS
FILTER
FAULT

REPLACE

BANDPASS
RESPONSE AS
SHOWN IN FIGE
SHEET 3
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3

REPLACE FLé

REPLACE FL2

REPLACE FL1

SET -[ZII:]Q T.- [v—TR]
CONNECT RF CABLES
W1P4 AND W1P3 TO

YES

TM 11-5820-919-40-2

REFER TO
ALIGNMENT OF R1,
OR RF DETECTOR

T1 FAULT

PIN 14 WITH DVM
BRIEFLY DISCONNECT
20 DR.COAXIAL
ATTENUATOR

YES

REFER TO
| ALscmENT OF R2,
OR RF DETECTOR

TURN ——VOLWE TOE l

T1 FAULT
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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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SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

Description Part Number Reference TEST 85D RADIO UNIT UNDER TEST
Harmonic Filter/Power Amplifier Test qure 3-10D FiLTer
Extender Cable of-40-1 HARMONIC FILTER/POWER
1 AMPLIFIER TEST EXTENDER Pt
. MANDSET . E CABLE (18 PINS) (]
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 pan
of -40-1 :|
NOTE: Referenced figures are in TM 11-5820-919-40-1.
o l: Py
TEST EQUIPMENT AMPLIFIER
Name Designation Quantity = coaxIaL on ster A=
MIN, ATTENUATOR WATT
Radio Set, Test Bed AN/PRC-104 1 E_E Z058) :H: serToza08 :H: mevER
BATTERY
VTVM AN/USM-116 1 caoton
Signal Generator, RF AN/USM-323 1 SENCH TEST CABLE nABID ooy L |
Powinas FoLLoms = ATt N LY i | ALTERNATE)
Digital Multimeter AN/USM-341 1 EMETESTT | 3 Soax wores
(DVK, ohmmeter function) 2. TURN ON POWERSUPPLY BNC/BANANA
Dummy Load (50 ohm) DA-553( )/4 1 * ::Etecggﬁgﬁvsgesm&mjj; RF COAX CABLE
-
Watt Meter + -
MOLTIMETER i :’?g'lGNN/g‘LJ:
- Power Meter Hewlett Packard HP-435A 1 SHuMETER oc NoTED
- 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
- 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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TOP VIEW 7109 . rErssoozAnsm o - ,I,‘sv 22
2 8 %
" F[iF12
? ———d
®1 3 5 7 41312111098 3 e oNet . 1 l:.; + 6% 200V
= s o ] i€
Tria RIS JANZN2S: 26%
- eoe 1K i
CONTRASTING 2488 [1234567 Rz bl P1 21 VAMS o o ptalz1hshefr be
COLOR BEAD 3 1 52 1
LOW PASS FILTER I 1 KMZ TONE 12 zj—m: Tl L o7 el -8 0BM e
i3 T 1 21 1womz1 {1 2 [N OY o0 SB4 KKz T v | —
TURNS, 300PF TURNSYS  300PF 100mz2 |2 20 ler s : = MULTIPLIER
21 us . 8M -8 DBM
© Pl TS PReaUENCY ,_,L,E ;L,
SR toomuze |z
22 TURNS Tenz s s t] PHASELOCK 3 a ™ _ET
1 .
1KHZ2 |2 18 B7
1KHZe | 18 - 253 osz%: ©ES
1kHZ8 |8 12 £ DES
EXT REF MODE
NOY USET

EXT FREQ STD NOT USED J4 %
)

NOTES: UNLESS OTHERWISE SPECIFIED

oA WNR

. CAPACITANCE VALUES ARE IN MICROFARADS 10% | 00 V

RESISTANCE VALUES ARE IN OHMS 1/1IIW

. 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)

Figure 5-1. Synthesizer A1A3 Schematic
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Ci14 C2 C4 C5 AR2 €3 Cc15 Q1 €1 ARl US R11 RI2 R6 RS R7 R4 A8 R9 K1 R3I R2 R29
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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

50

NOTES:
SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES 1 EQUIVALENT TEST EQUIPMENT MAY BE USED
TEST BED RADIO UNIT UNDER TEET 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 3-11A »n oA cante” F‘ SUBSTITUTE TERMINATED WITH DUMMY
i _ R e rns) LOAD P=E%R WHERE R=50 OHMS.
RF Exte_nder Cable (4 eaCh) Figure 3-11B I: L= 4 BEFORE USING SPECTRUM< ANALYZER OF
Synthesizer Teat Extender Cable gure 3-10 SECTION HP-85538 PERFORM 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 :I
AT
NOTE: Referenced figures are in TM 11-5820-919-40-1, oumsy 4 —
RF EXTENDER CABLE j a3 iy :SE:NATEI
TEST EQUIPMENT
Name Designation Quantity j azs
Radio Set, Test Bed AN/PRC-104 1 }E:T;,,
Frequency Counter AN/CP-843P/D 1 sATTERY
VTVM AN/USM-116 1 L CAUTION
Oscilloscope, Storage Hewlett Packard HP-1741A 1 O AYOID OAMAGE v0 THE
Digital Multimeter AN/USM-341 1 ;:.;:i:%g%‘:::swsm
. R OLLOWS
(DVM, ohmmeter function) sencH TeST 1 CONNECT BENCH TEST ANALYZER fovnduntd
Dummy Load (50 ohm) DA-553( )/4 1 CABLE TO RADIC. {nores:
Watt Meter ¥ AND cHECK QUTPUT LEVEL.
- Power Meter Hewlett Packard HP-435A 1 3. THEw COMNECT weNCH TERT
- Thermocouple Power Bewlett Packard BP-8482A 1 |-
Sensor MULTIMETER
Spectrum Analyzer Bewlett Packard BP-141-T 1 S, oren ormeeen
- High Resolution Bewlett Packard BP-8552B 1 NoTED
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. — %&Eﬁf&;ﬁ;%
Video Falter 10 Hz ::gs\IREA%\I'gTs:T MONITOR ‘?P::o
CONNECT TO TEST RADIO AS A3J2
Center Frequency 5 MHz SHOWN IN FIGURE 6-3. 1S 70 000,000 £ 70 HZ MONITOR PIN 32
SET DC POWER SUPPLY (7 AMP) LEVEL AT ~8 2 1 DBM, U7 WITH
10 db Log TO 426 5V SPURIOUS SIGNALS srEcTRUM
. SET  [wmoot ] To[vTR]
IRngrL:t Ieo\ttenuatlon 8?1?_3 MHZ ——FREQUENCY KHZ| TO__‘ISMO HoTED ™7 [r—————————my
Storgge STD AN NO | MuLTIPLIER
TO ON YES
Scan Mode SINGLE — T Conesenm Favt
NOTE 2: Spurious signal applies between 40 and 90 MHz. Set spectrum analyzer at: —— a2 E'ﬁ;‘;‘:
Log Reference Level 0 TP2WITH DVM 3102 3 O8M v
Linear Sensitivity 0 i MONITOR PIN 3 U7
. CTRUM
Bandwidth 300 kHz ANALYZER
Scan Width 10 MHz/div. s o POWER FILTER 4 !
Scan Tome 10 mS/dIV ‘12:01"“ QI;RQZA:f:"A.ULT ITCH MONITOR PIN 22
Video Falter 10 kHz TolSs] e sis no | EwrEm g&%&
10 db Log 1023 DOM ';szT AN
Input Attenuation 20db
Center Frequency 70 MHz, USB POWER FILTER l
Range 0-110 MHz PR
L=
Scan Mode INT WiTH SPECTRUM | eren
NOTE 3: A3J1 output IS frequency kHz plus 75,000 kHz. Spurious applies between 60 and 110 MHz. ¥ - ANALzER T2
If output power IS low, adjust R19 of VCO (U3). If unable to raise power, continue with Fomn RADI0 azs21s
N MONITOR A3J3 A3J2 AND SET OFF WHEN 80,000,000 £80 HZ
troubleshooting flowchart. A B CATED RE DISCONNECTING YES LEVEL AT 4 % 1 DBM
NOTE 4: Spurious signal applies between 60 and 110 MHz. TP5 frequency is 70,090,000 Hz + XY, 1 COUNTER FOR CaBLESTO AT 43 NOT GREATER THAN 2315 fiLTER
where X is 1 kHz frequency kHz digit and Y is 100 Hz frequency Hz digit. Set spectrum B e TEvETER FOR Note D O FAOLT
i i 3) SPECTRUM 20 LIMITER U7
analyzer as in Note 2, except that the center frequency is 91 MHz. FORSPURIOUS FAULT
NOTE 5: When 1 kHz digit of frequency kHz is 0, TP15 voltage is 3v. When this same digit is 9, TP15 Stenas
is 9v.
NOTE 6: Unless otherwise specified, all voltage measurements taken with respect to chassis ground. Favit
NOTE 7: If the phase locking action of the synthesizer is functioning correctly, TP4 voltage would be Preauency
6v. Since it IS not locking, U2 should be pruned at one end or the other of the 3 to 9v VCO case o INTEDON U1 a0 | AbioamenT l
tune voltage. 21 -208) SPURIOUS TCXO U1 FAULT
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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MONITOR TP4
WITH DV
{NOTE 7}

LITRN
U7 FALRT

ALY

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
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NOTES: UNLESS OTHERWISE SPECIFIED

1. DIODES ARE JAN1N4148.

2. RESISTANCE VALUES ARE IN OHMS 5%, 1/2W.
3. TRANSISTORS ARE JAN2N2222A.
4

DS1 THROUGH DS6 ARE PART OF SWITCH ~ - - - - -
ASSEMBLY S1 THROUGH S6 RESPECTIVELY. SONTROL PANEL GIRCUIT CARD ASSY | tomnz 17
5 PARTIAL REF DESIGNATIONS ARE SHOWN { Ar '
FOR COMPLETE DESIGNATION PREFIX WITH A1A4. I L oo e fers end Jea
6. CAPACITANCE VALUES ARE IN MICROFARADS +10%. — _ — ]
7, VOLTAGES WITH FREQUENCY KHZ SET TO 02.500.0. {
SEE 1 e I l
NOTE ;[,é;usa [c8 aczxct 21 ]s
| hd J NOTES
NOTE 8, SWITCH S1 BCD LOGIC
~
o [ I e Bortrosmon
ne 2 1 x a B8 c * [ 7 uc. sa/ms
" 2@ o2 notes [ s Js2 ® ": ——T=——1
° ° - prapndi
; ° 1 - ? :tc: : r 1 ssc2V i l"‘lml
1 ° . 1 NC ° i 100 kK2 8 ! vaw
I 100KHZ & I | 2-owy
1 = OPEN(-12V PULLLM I — {2 1o xmz2 : | :
o = onp 2 oo —28] 100 iz L
= = NORMALLY OPEN, MONENTARILY GND WHEN SWITCH §S CHANGED vt 1 g‘lf&‘—d] ! Ll 4 2 '_l
e SELECTOR DECODER 3@"“ noves [ s 42 1]sa i
NOTE 5. 32 - 86 8CO LOGIC i l;lzlss 2{ 3 l
sShhe bl USoee  wores e iizilee
8 - 2 1 x
12-20 MH2Z 8-12 MHZ 58 MHZ +12V I
o ° [} [ o . 3 TCH | e cH a3 TCH
1 o a [ ] 1 . ™ ™3
S O I N I O - SO (o 2 N Ol o= wmiiiin.
. +28V +28V| ov r
A I R O =
5 ° : ; H : !
8 1 o o o - 1 l _‘0_
° 1 ° ° 1 . ;F)m [xXcsa ]se r 1]
T NGTE® !
; : :;Eo“ (+32v PULLLR) % crs che fcr3 $cnz Fcar Ne zz ;C.;;I
— = NORMALLY OPEN; MOMENTARILY GND WHEN SWITCH 1S CHANGED ! F‘Q L -—L—:]—]
¢ £48
- £
g "R H 5 = |3l3 oflds Elaelslns ﬁssa I
M i s
:t 0 3 4142 16 14 7 2 47 a8 1 13617 292423343122202 30211933 27 -~ -3 4851 4 as W 403W3I7IME
> [ o a ) o . oo ~n YO NED -~ te [+ - ™ < w > > oo0Jddz
: N POfp g ogImmEt 0 BRE P of i i g 1
* N> ~ N N ~ - T 08 00 == - g8 - - ® iZ < @ ntz2z5
i § ] H H H Te=s o = e 3 HEE RS
UL, u2 2 - a H & ] T2z
MICROCIACUIT 8 g 3 3 & H H 2905
P3N HUMBERING o L 2 - : > s
TOP VIEW ? 2 - § 3
-

Figure 6-1. Control Panel A1A4 Schematic (Sheet 1 of 2)
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Pt
ﬁ
S 7
[~ T T /77 1 l
I ! I |
RCV AUDIO : it 53.1. ! €37 £10 } 18| &cv aubio
| * 1
a1 T 5 | | |
| 1 | |
| | 1 |
- _! L2 ES l [ €38 E8 l 8 PTT
1 l I |
| . | |
I 501 = T Q.01 l ’ l
| | I |
| | ! l
XMT AUDIO L == 3 .'. I E33 B I 11|  xmT AUDIO
| | | |
e L - | | l
AUDIO RTN (GROUND) l 001 T e ) { ' l
: L
| | 1
cw KEY l L4 es a0 gsl ol cwkey
I | | |
! ca ! i |
l cor 4| T oo i | I
E7 E36 E1z ) 12| AUDIO RTN (GROUND)
I | |
i [ f CONTROL PANEL ;
CIRCUIT CARD
! ju pu ] i ASSEMBLY a1 |
| AUDIO FILTER ASSEMBLY A2 l L O !\)
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v

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 S9/R1
A2 36/ 51 e ~36 \31 '
19/ 36 e — e - - -
1 Audio Filter, A1A4 : CONTROL PANEL CIRCUIT e TN,
L2 Inductor, Filter INSIDE J1 CABLE CONNECTOR
) - OUTSIDE P1 MODULE CONNECTOR
J1 Connector, Audio L2 LAl oooooooooooooooooo
Cc2 Capacitor 000900000000 0O0GOCOO
C4 Capacitor °© oo o o cs 36 Eas s1-A
L4 Inductor, Filter e °° °° ‘é. /
L1 Inductor, Filter 1 / 8 ° Q
C1 Capacitor 000000 as
C3 Capacitor " “ L
J2 Connector, Audio ]/ o ®
L3 Inductor, Filter O~ o 4
c7 Capacitor e Q 0 \ | e cooooo °
C5  Capacitor T~ [ O “ )| 2
c8 Capacitor T~ \O / o ‘ ol
C6  Capacitor =~ - Q.7 o LN
— / La 0 /uz ® ®
AL I O ocoooocC « (il oLl {lle
Al | |
2 Control Panel Circuit o I || I%—'-'T;-
Card Assembly ° ,...:. (iile l ¢
PWB RN O B — 000000 | Sttt
Machined Board ~ O y ‘Q cre i SIS
Q4  Transistor | 4 | / . I : e
Mounting Pad o - XYL L :_L Jl® |21
Q5  Transistor ™~ - - ° T Frt~ - T l T 1 “"‘"'ﬁ. '
Mounting Pad \T e T ©o00000 % ~a i
u2 Microcircuit 40, \ o ° oss | - ' as
CR4  Diode { O} " ° i T~ _| |eo000e I /
R5 Resistor O \Q T u1 a l A Eas
R4 Resistor — O/ | 2| 00000000 ose I I - et ed /Q‘
U1l Microcircuit Q L \ ""..‘ Il: _
CR5 Diode Py I l b ,-||| %|”
R6 Resistor Z‘:\ ‘Im’II Il ] 2 | L
R3 Resistor / T . ,|3~ |I L' /
. \ | 919
(FizR ° gg)sqgtor \ \ a ‘.‘./ / ‘..“‘\ esee
i L
CR2 Diode / / \ \ \ \\ e e as
CR1 Diode s 2 R1 CRY c R2 CR3 R3
R1 Resistor a2 POINTS OF TEST
Q2 Transistor 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
AN/PRC~104
RIBBON
casLE
BATTERY
S~ bonor CONNECT
UNTIL AFTER
-~ OMMMETER CHECK
SENCH
TEST
CASLE
+ -
POWER
suPPLY,
oc

|

UNIT UNDER

CONTROL.
PANEL

TM 11-5820-919-40-2
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LOQSEN 6 FRONT COVER SCREWS
GRADUALLY LOQOSEN C 050 ALLEN
SCREWS IN ALTERNATE FASHION
FROM RIBBON CONNECTOR.

UNIT UNDER TEST REMOVE CONTROL PANEL FROM x%'ﬁ'f;?}:‘” Fin s
CONTROL PANEL RADIO SET (SIDEBAND SWITCH)
CONNECT TO TEST RADIO AS
SHOWN IN FIGURE 63
ser [MoBE] To [V:Rcv]
TO
[VOLUME | To [OFF]  EE— se‘g::és
REPLACE |, NO ! REPLACE 0123 S
s7 sS4 AS SHOWN [N
, TABLE 2
l SHEET 4
MONITOR RESISTANCE YES
BETWEEN PINS 1 2 OF
SO WITH OHMMETER
seT switcH To[tsE) SPTTiNGs
REPLACE 0123 9
sa AS SHOWN IN
TABLE 2
SHEET 4
AT PINS 1,2,
POT RMIN = 0 OHM
SRQEPLACE RMAX =
1 K OHM ot S7PIN ¥
REPLA
s7 I~
T MHZ
SETTINGS
REPLACE c122 9
S2 AS SHOWN IN
CONNECT RIBBON CABLE TABLE 2
CONNECT POWER SUPPLY SET SMEET A
To oN. MONITOR monIToR
PINS 3 7OF SB SWITCH OQUTPUTS AT E POINTS
WITH DVM VARY (SEE TABLES 2, 3) WITH DVM
SWITCH POSITION (NOTE 2)
REPLACE
b33
MONITOR REPLACE
E45 S6
WITH DVM
£48 YES
1S 428V REPLACE S8
REPLACE NOTES
S5
NO 1. UNLESS OTHERWISE SPECIFIED, ALL VOLTAGE
MEASUREMENTS TAKEN WITH RESPECT TO CHASSIS
GROUND.
ShEex 2 LOGIC LEVELS CAN BE VERIFIED FASTER BY USING AN
FUSE OSCILLOSCOPE IN PLACE OF DVM.
REPLACE SO

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

vo[ 25050 ]
MONITOR E POINTS 2 7
74 16,3  AND S

WITH DVM SEE TABLE 4
SHEET 4

YES

SET

iE

-
[+

€7
s
021V

YES

MONITOR
S PIN A
WITH DVM

MONITOR
U1 PN 12
wWITH DVYM

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

NO

MONITOR
UIPING
wITH OVM

REPLACE
ST
MONITOR
Ut PIN 15
WITH DOVM
YES
2=-FMHZ BAND
SWITCH Q1
FAULY
NO REPLACE
ur
YES
3=5 MHEZ BAND
SWITCH Q2
FAULT
. REPLACE
Ut
YES
3-8 MHZ BAND
SWITCH Q2
FAULT

FREQUENCY KHZ

4 fnla
A
8
:

REPLACE
(53 ]

FREQUENCY KHZ

vo [ 55,0059 ]

NO

MONITOR
Ut PING
WITH DVM

5=8 MMZ SAND
SWITCH Q3
FAULT

MONITOR
U1 PIN 2
WITH DVM

§-8 MHZ BAND
FAULT

MONITOR
Ul PN 9
WITH DVM

MONITOR E16 WITH DVM,

SET | FREQUENCY KM2Z

T0 [05,060.8 | 50.600.0 )
10,000.0 OO0

i

60

5-8 MHZ SBAND
SWITCH Q3
FAULT
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REPLACE
us
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REPLACE
ut




MONITOR E3 WITH OVM.

sET [FREQUENCY KHZ
To [Z9%0.9)

(TR
EYERRRe

MONITOR U2 PIN 7
WITH DVM SET

FAILEDSETTING

E3
IS0+1V FOR
EACH DlAL
SETTING

MONITOR U2 PING
WITH DVM SET

FREQUENCY KHZ |TO

FAILED SETTING

MONITOR ES
WITH DVM

SET FREQUENCY KHZ
o

LAMP FAULT
LAMPS ARE WIRED
tN SERIES
REPLACE

AS REQUIRED

REPLACE
St

PRESS AND HOLD

SWITCH

|

NO ,
YES

Tyrn [VOLUME] To
DISCONNECT TEST EQUIPME NT.
REPLACE CONTROL PANEL

TEST PASSED
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] NO | REPLACE
vz
YES
8-12 MHZ BAND
SWITCH Q4
FAULT
NO REPLACE
U2
YES
12-19 MHZ BAND
SWITCH Q5
FAULT
MONITOR
PIN S10-C WITH
DVM PRESS
AND HOLD
NO
SWITCH
YES

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

REPLACE
510
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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
S8-Pin Circuit V - RCV v ~ TR D - TR 20 Mz Switch S1 E Points
3 +28v XMT EN 0 lv 427 v +27 #lv 0 *lv Dial Setting 4 18
7 DATA EN 0 *lv 0 *lv +6.5v +6.5v 0 0 0
1 +12 0
2 ¢ +12
TABLE 2. FREQUENCY SELECT LOGIC
E Points
100 Hz Swaitch (S6) 33 19 21 30 TABLE 4., BAND SWITCH DECODER OUTPUT
1 Kz Swatch (S5) 32 20 22 31 HARMONIC FILTER BAND SWITCH LOGIC OUTPUT
10 KHz Switch (S4) 34 23 24 29
100 Kz Switch (S3) 35 25 2 28 Freq. in MHz 213talsisf7l8lol10]11112|13}26]15|16}17 |18 19|20 |21 |22]| 23|24} 25 |26 |27]28
1 MHz Switch (S2) 17 1 6 13 PIN CKT
Dial Setting Voltages *lv 2 2-3 MHz Band X
e 0 0 0 0 3~35 MHz Band XX
1 0 0 0 +12 14 5-8 MHz Band x|xlx
2 0 0 +12 0 16 8-12 MHz Band x| Xl X
3 0 0 +12 +12 12-20 MHz Band x| x| x| x| x| x{x]x
4 0 +12 0 0 5 20-30 MHz Band x| x| x x| x| x| x| x| x
5 0 +12 0 +12
6 0 412 +12 0 [z]= cround, []= +28 41v
7 0 +12 +12 +12
8 +12 0 0 0
9 +12 0 0 +12

TM 11-5820-919-40-2
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frote® (NOTE 5)
AN p6
L1 w2 La
Jhood 2 I 4| swiTCHING 3 M 'W‘H *
428V ON|1s | — Y : * REGULATOR [ Y, L]
€1 €2 X cis %, W _I_ ci6 v
c14 )
o p o u3 B R12
Sov sov ra sov sz -
- oy .‘:’:v:mnm SV ut vz
VERLOAD 3 = =
. Ea'rcu e g 8.v
e ! NOTE & LG vl
100 T3 T i = =
40V Q1 ﬁ x
2 JAN2N2907A NOTES .
4 RS U3, us
g ’ 53K 1
9 = 1
SPARE 10 = v Sarinerso 2
8
i 53 m3 " ; -
it > cRr2 2 TIMER MICROCIRCUIT
? SANINS1SO PIN NUMBERING
e 2 Ut BOTTOM VIEW
= [ E ?,‘SBK
1 Re
oND 1+ a2 8K % T 27% o
= JANZ222A I | |
18 2
68 L 3 | s1zsv
8|y r ke A9
o B«
- E6¢ €8
(J = -4 worem =2
- . 7 FERRITE BEADS
450 um d ’
P & B "
® | & | +6.8V
3 +
3IMH + P c12
) 4] swiTcHing u Y Y Ly 33 =, Es had €s i
NOTE 4 NORMAL WM Ao REGULATOR v
OPERATION OvERLOA! o1 ue 1
A = =
R13
sov 1413
1Py | +28v +26v
™| o +26V
il
&8 K
+28V- asEC Bov
™3
ov
6.5 4SEC ov % % NOTES UNLESS OTHERWISE SPECIFIED
3 uSEC CAPACITANCE VALUES ARE
.26V IN MICROFARADS $10%, 100V
i 1 2. RESISTANCE VALUES ARE IN
ov owl 2.5 o OHMS 15%, 1/BW
10 4SEC 7 FIMER i .
} % = 3 ®MAY VARY WITH INPUT
3 SUPPLY VOLTAGE
TPG | 4126V otV 2 vz 4 OVERLOAD LATCH IS RESET BY
! s TURNING RADIO OFF, THEN ON
TP7 | +6.5V 1
o1V A28 5 SEE CHART ON LEFT SIDE,
1
Bk 0] 1 | & i 6. PARTIAL REF DESIGNATIONS ARE
aip |+26°v +25.4v l SHOWN, FOR COMPLETE DESIGNA-
\ TION PREFIX WITH A1AS.
azv | sov +o.6v = 7 FORSIGNAL INPUT/OUTPUT

ROUTING REFER TO FIGURE 2-1

Figure 7-1. Power Supply A1A5 Schematic
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™3
RFGOS86
909 o *e - MSN EV
- . : : e ® :‘R"" M .gsr:ooussys.sgozmsso
. %% « o 0 o (B S o
e *e ® o o o 2a&a° TPE
. .C"G. T eRls e A4 e T3 5 .
e\ @RBe L X )
PY Ri2 P OR¥W e ) Q2
®o 00t ¢ Nl b4
® / (£ [ ] e b - ¢ grs @ 4, ©
° Py = .u T2 @R4 @

*ee ° oc
* &% o . .
: e %o
o oo’ og . L
et 5 - G
u2 ."\ ¥ ®
|' us * o “.:..}&zm I

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

NOTE OTHER POWER SUPPLY CONFIGURATIONS MAY EXIST

cIs

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

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

VTVM AUDIONINPUT
(WATT s DUMMY KEYING
METER > LOAD ADAPTER
ALTERNATE) INOTE &
RE COAXIAL
WATT ' l ATTENUATOR
METER (30W MIN,
(NOTE @) 20 oB)
{NOTE @)
OIGITAL
MULTIMETER
{OVM,
OHMMETER
FUNCTION)
MULTIMETER
(AMMETER
FUNCTION)

TM 11-5820-919-40-2

TEST BED RADIO SYNTHESIZER
AN/PRC—104
SYNTH
TesT E (36 PINS) r
] POWER L=
1 sureLY
INPUT/ AN
OUTPUT RF EXTENDER CABLE
N .
RE EXTENDER CASLE ]
H AF EXTENDER
BNC DER CASLE
g .
™
RF EXTENDER CASLE j
BATTERY
LH CAUTION
L3
TO AVOID DAMAGE TO THE
BENCM TEST CABLE RADIO
PROTECTION CIRCUITS, APPLY
BENGH TEST CABLE PFOWER AS FOLLOWS
1. CONNECT BENCH TEST
CABLE TO RADIO.

2. TURN ON POWER SUPPLY
ARD CHECK OUTPUT LEVEL.

3. THEN CONNECT BENCH TEST

CABLE TO POWER SUPPLY
Z + NOTES
POWER SUPPLY, DC 1 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 1S PROPERLY
CALIBRATED, FAILURE TO DO SO MAY PROVIDE
ERRONEQUS OR MISLEADING PERFORMANCE OR

FAULT INDICATIONS

3. 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
FEST POWER
SUPPLY

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

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

ONIT
I rRequency knz | TO [29.990.0]
s8] oluss)

l ANT SEL l TO‘EOOHM‘ BYPASS
—VOLUME TOON

SET DC POWER SUPPLY (7 AMP) TO
+26 5V MONITOR DC POWER SUPP!
WITH AMMETER Ly

RENT FROM
4265V

POWER SUFPPLY, DC

S BELOW

250 MA

MONITOR
TPt TPE TPY
WITH DVM

Figure 7-4. Power Supply A1A5 Performance Test (Sheet 1 of 2)
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TPG IS
GREATER
THAN +14V

MONITOR
TP2 WITH DVM

NO

YES

MONITOR
TPIWITH
QSCILLOSCOPE

DOWN SWITCHER
FAULT
AEPLACE U3

TM 11-5820-919-40-2

LATCH 1, Q2
C2 FAULT

DOWN SWITCHER
FAULT
REPLACE U1
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REDUCE +28.8V AT

POWER SUPPFLY
T S YES
+6.5 & Q.1285V TO +20.0V
woTe2) sev [Bo0E] vo [Vm)
CLOBE CW KEY

TP? iS
GREATER
THAN 8V

™S IS
BETWEEN
+1 AND +11V,

NO LATCH Q1 a2

C2FAULT

DOWN SWITCHER
FAULT
REPLACE VR

MONITOR TP2

TP7 IS
+6.5V LATCH Q1 Q2
WITH DVM 10,925V €2 FAULT
T
seT IMODE] TO TuRn [FoLuwg roﬁ
l:Sz NO LATGCH Q1, Q2 OPEN . ] -
otV G2 FAULT CW KE DISCONNECT TEST
MOMENTARILY Eex'la"grgé RRE;LDACE
GROUND TP7 H
YES POWER SUPPLY
LATCH Q1 Q2 2
MONITOR TP4 C7 FAULT IF2 NO
WITH AMP FUSE IS AMP FUSE IS
OSCILLOSCOPE BLOWN REPLACE BLOWN
FUSE
TEST PASSED
YES
DOWN SWITCHER [VoromE]
EAULT Turn[ VOLUME | REPLACE FUSE
REPLACE U4 {orFjrnen on
y
DOWN SWITCHER MONITOR TP6 LATCH Q1 Q2
FAULT AND TP7 2 EAULT
REPLACE U2 OR €7 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
A2W1P1 AW [ TEWNA TUNER ASAZ A2W133]  AZAI
TUNE FAULT |44 18 | TUNE FAULT
TUNE START |33 8 | TUNE START 12§ TUNE START |
TUNE IN PROGRESS | 10 8 { TUNE IN PROGRESS 11 | TUNE IN PROGRESS
1 mnzt {13 10| 1mnz1 Q?. 2
ImHz2 (12 17 | 1mMnz 2 - ol—
SPARES
1MHZS {35 13 | 128 1 14 p=—
10 MHZ2 |14 15 | toMH2Z2 2 'J,Gun 3 | +31v XMT !
10MHZ 1 |20 14 1 10MH2 T 2 A2€3 E B | +31v XMT
ImHZ 4 |29 12 { 1MHZ ¢ 20
REYLINE |19 6 | KEYLINE 187 SPARE
31 fomr 20{ CCCLOCK TP
2 SPARES TUNE CHECK ENABLE | & 17 | TUNE CHECK ENABLE :
+16VREG | 3 4] +16V REG
ac|s 9 |ac 22 fr—
T3 e
26 fmu | PINS REMOVED
ra OFE/ON | 30 FROM CONNECTOR
NG 27 p—— 1
+“1285v |37 GND
17 | +e.5v = * 3, 1
SHIEL.D GND | 32 o 7 | XFR RELAY TP
2¢ | XMT/RCV RF 19 | e eroexk TP
ct GND |28 GND 1 2 21
CHASSIS GHO | 26 7~ 1
nL: A2W2P1 J 2| +28V BATTERY
+2BY ON | &8 6] +28v ON
®| aLe {
+asv (38 16§ sesv
PIAKEYLINE | 4 KEYLINE
SIDETONE ENABLE |40 7 | SIDETONE ENABLE
VREFL |41 15| vRrerFL
VFWD | & 13 |} vewo
28 428V BATTERY AzC2 i
620 PF
+28Y BATTERY 1
» A2C1 A2E2
DIF
L———l — ,
1 P2 |31
SiGNAL """( af— XMT ROV AZWA 1
XMT/RCY 3 > -~y 1 1
PIN-1 PIN-29 smmu.m( Y e I . PIN-1 PIN-17
Aawt
SIGNAL RTN [ 3 . k3 132 }
18 AZw =y
. 2 j I A2E1 \_j - T
' ‘f
GOLD‘O )l' \ ! -lco lsn.vER SIGNAL BTN [ = 1 GOLDE i}l' ' ; :1{:0 SILVER
H H i H
SIGNAL RTN ( pr-q o} l CHASSIS GND
XMT/RCV | 47 bt 2 3 1 A - —_ —
* - ° -/
SIGNAL RTN ( - 5 sNC WHIP £
PIN-2 PIN-30 3 A2W2 A2 ANTENNA, + NC - PIN-2 PIN-18
sionarnTs | | 1o (OIPOLE SOCKET — A2W113 TOP VIEW
A2W1J2 TOP VIEW exT EReasTo | | 2¢ ANTENNA) FROM. PIN LOCATION
PIN LOCATION SIGNAL RTD | | Z3 Ne S, |NOT USED OR BYPASS BATTERY
PINS, 22, 23,25 27, 28 MISSING 7 ﬁ PACK
28
23MHZBAND |11 InC
g nad - —_— — _

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

TEST 8ED
ExciTen
Description Part Number Reference
Audio Input/Keying Adapter [Figure 3-11¢
Whip Adapter [Figure 3-11D MANDSET {: \
Kit, Tool, Electronic TK-100/G None
INPUT/
QUTPUT
Bench Repair Center Pace PRC-350C None
Maintenance Kit, Printed Circuit MK-984/A None VTVM
WATT DUMMY E :ge::gmur 1 i
.A.E;::NATE) ___'__LQAD ADAPTER ok |- /
NOTE: Referenced figures are in TM 11-5820-919-40-1 YoUT uNCER
AMPLIFIERS
COUPLER
TEST EQUIPMENT
Name Designation uantit COAXIAL
g S f, L & —— &5 [ S
o .
Radio Set, Test Bed AN/PRC-104 1 o
VTVM AN/USM-116 1 caumon
DO NUTSHORT OUT weiP
ANTENNA RECEPTACLE BY
Dummy Load (50 ohm) DA-553( )/4 1 INSERTING SCREWDRIVERS,
ETC. IN THE THREADED
wHe conn:?::oa. Mc::d% MAY
Attenuator, Step CN-1128/U 1 [: ADAPTER ] DAMAGE THE THREADE. E e
10-db steps, 0.5w, 50 ohm
Watt Meter LAUTION bkl
- Power Meter Hewlett Packard HP-435A 1 TO AVOID DAMAGE TO THE Ll
- Thermocouple Power Hewlett Packard HP-8482A 1 PAGTECTION CIRCUITS, APPLY :EA':_:W
Sensor NOTES POWER AS FOLLOWS
1 EQUIVALENT TEST EQUIPMENT MAY BE USED 1. ECT BENCH TEST
Power Supply, DC Hewlett Packard HP-6439B 1 2 CAUIBRATED FAILURE TO DO S0 MAY PROVIDE CABLE TO RADIC.
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, 2. TMEN CONNECT BENCK TEST
20 db, 30w min., 50 ohm TOAD P o C2/A WHERE Ra 50 OMMS | CABLE TO POWERSUPPLY |

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

ser
[sE]vo[=a)
0 ON
O BNC (MIDDLE

POSITION)

[ FREQUENCY KHZ jrohiss5a5]

SET DC POWER
SUPPLY (7 AMP}
TO +26.8V
SETSTEP
ATTENUVATOR
TOZD DB

|

MOMENTARILY
DEPRESS PTT
SWITCH ON
HANDSET

STEADY
TONE HEARD
iN HANDSET FOR
A FEW
SECONDS

YES

BEEPING

FAULT TONE
IS HEARD

CLOSE CW KEY
ON AUDIO INPUT/
KEYING ADAPTER

OPEN CW KEY
CLOSE PTT AND
WHISTLE INTO
HANOSET

REPLACE
ANTENNA
TUNER

7 AMP
FUSE INTACT

ser_[FREGUENCY ¥ To
T0

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

SET | ANTSEL | TO WHIP

CLOSE CW KEY

TM 11-5820-919-40-2

REPLACE
POWER
AMPLIFIER

REPLACE
POWER
AMPLIFIER

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

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

BEEPING
TONE 1S HEARD

TURN [VOLUME ]
ro [OFF]
DISCONNECT
TEST EQUUPMENT
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NOTEE  UNLESS OTHESWIST SPECISHED

1 CAPACITANMCE VALUEE AME i SHCROFARADSE & 10K SOV

LT MESSTANCE VALLES ARE N OMME & TX, 1/8W

3 ALl HHOOEE ARE MM HID

4, PARTIAL AEFERENCE DETIGNATIONS ARE $HOWN FOR
COMPLETE OESIGMATION PREFIX WITH AZAY

£, AL( TRANSITORSE ANE JAMNINITIZA

G, ALL YOLTAGES ti DC Wi TH CW KEY CLOSED IWITH MOOULE
ON EXTENOER CANLEE CONTHIUDUE CW KEY CLOSURE
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Figure 9-1. Power Amplifier A2A1 Schematic (Sheet 1 of 2)
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TM 11-5820-919-40-2

POWER AMPLIFIER
ASSEMBLY TOP X2 C3 C18 AR3IC31014C78 C24 C20 PI,c27 L3 K1 €29
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Figure 9-2. Power Amplifier A2A1 Component Location (Sheet 1 of 3)
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TM 11-5820-919-40-2

ALCEB —
TEST POINT 831\

VR1
—
S CB-\
EMITTER vns\
ASE Rimeo |

Q16, BASE c1
[ Pro——
AR3 R27 o]
T2 R "]

AR2-PIN 10 g
TS-3 34—
®,\? . %,
Q16 BASE . ce * . -t TS

Q12 BASE A——

/7

AR3-PIN 1

Q8 BASE R17

R20O

c3

Qs BASE < e

Qs EMITTER . e \d .« o . P Q7 BASE 19

. R18

Qf COLLECTOR

Q7
Y42

T4=5 a9

T3 w2
Q1 BASE - - Ta—4
N g T4

Q2 BASE

Q9 BASE

AR4-PIN 1 Q4 COLLECTOR Q4 BASE
CIRCUIT CARD 755002A0867

CIRCUIT CARD 755002A0668

" & opem romTs NOTE. @ 3 DENOTES TESTPOINT 3 ETC

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)
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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



TM 11-5820-919-40-2

SPECIAL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FIXTURES

Description Part Number Reference AESBANRANA UNIT UNDER TEST NOTES
——— e e ~- E * pOWER SUPPLY m‘:mn 1 EQUIVALENT TEST EQUIPMENT MAY BE USED
o . . ™M (ALIGNMENT GRLY) CURRENT MoouLE ?  CALISRATED FAILURE 7O DO S0 MAY PROVIDE
Harmonic Filter/Power Amplifier Figure 3-10D LMrreD AR ONEOUS OF M A T oyiDE
Test Extender Cable ___E _NOTES FAULT INDICATIONS.
_ _ | . e P AT NaTTueTen 8 NOT avALSLE
Audio Input/Keying Adapter Figure 3-11 SIGNAL COAX CASLE LOAD, P = E2/R WHERE R = 50 OHMS.
GENERATOR 4 BEFORE USING SPECTRUM ANALYZER, RF
RF Coax Cable [Figure 3-111A Eﬁ%ggouﬁ%ﬁam TTHE HP 85538 OPERATING
Kit, Tool, Electronic TR-100/G None Pl 5 NOT USED IN ALIGNMENT
Bench Repair Center Pace PRC-350C None ¢ EE%E-E{E?.Z&?F ALL RF COAXIAL
1. DURING POWER TEST
Maintenance Kit, Printed Circuit MK-984/A None E AvoIoANUT :}_ { T a?&gzaﬁﬁ ?'nc‘_";ﬁ"’._%:;:‘::?
NOTE: Referenced figures are in TM 11-5820-919-40-1. AparTeR MOD IN/OUT CONNECTOR.
Fapd A0 HARMONIC FILTER/POWER b T OLTAGE O
AMPLIFIER TEST EXCEED +5 VOC OUTPUT CURRENT
TEST EQUIPMENT E EXTENDER CABLE (18 PINS) MINIMAL TO PERFORM TEST
Name Designation Quantity
Radio Set, Test Bed AN/PRC-104 1 | E o AF COAX CABLE j"” surmr v
— a— LOAD
VTVM AN/USM-116 1 I- | ATeRNATE)
Signal Generator, RF AN/USM-323 1 l
. BATTERY
Oscilloscope Hewlett Packard PP-1741A 1
| . CAUTION |
Digital Multimeter AN/USM-341 1 To AVOlgs_DrAMAGE TO THE l
DVM, ochmmeter function e CON BLE RaDl0
‘ ) rommenCeu e | e conn camie [ sscrcoscors
Attenuator, Step CN-1128/U 1 Casre 1 CONNECT BENCH TEST SecTaUM
ANALYZER TEST)
10-db steps, 0.5w, 50 ohm CABLE 7O RAPIO
2. TURN ON POWER SUPPLY l
Dummy Load (50 ohm) DA-553( )/4 1 AND CHECK OUTPUT LEVEL.
j_, 3 THEN CONNECT BENCH TEST
Watt Meter J_J CABLE TO POWER SUPPLY ]
- Power Meter Hewlett Packard HP-435A 1 :1 = ] E srecTauM
R
- Thermocouple Power Hewlett Packard HP-8482A 1 [T ren :l paNERSUPPLY, [ (NOTE 5)
Sensor CHMMETER
FUNCTION) I
Spectrum Analyzer Hewlett Packard HP-141-T 1
- High Resolution Hewlett Packard HP-8552B 1 L comxiaL
IF Section - ] ATTENUATOR STEP RF
L-J (SOW MiIN ATTENUATOR i_ — ""'{ :‘e\:ern
- RF Section Hewlett Packard HP-8553B 1 2008
- 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

Figure 9-3. Power Amplifier A2A1 Performance Test and Alignment Setup
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TM 11-5820-919-40-2

POWER AMPLIFIER PERFORMANCE TEST UNIT UNDER
NOTE 1: TP8 voltage should be between 2.8 and 9.8v peak to peak when FREQUENCY is SHORT CIRCUIT
between 2 and 16 MHz. TP8 voltage should be between 10.6 and 36.4v peak to g,rfgcg AT
peak when frequency is between 17 and 30 Mz,
CONNECT POWER
AMPLIFIER TO TEST BED
NOIE 2: A negative voltage (-7.5v) may be injected at Pin 5 of Pl to rest AR2-2, RADIO AND EQUIPMENT
Q16 without using rf drive. AS IN FIGURE 93
ser To
NOTE 3: TUnless otherwise specified, all voltage measurements takem with respect to To OSCILLATOR
chassis ground. Ut FAULT
lAN'rSEI.] TO Il!oonul FAULT
CORREGTED
NOTE 4: All points of test for this troubleshooting branch on 75500240668 board. (8Y PASS)
TO
SET DC POWER SUPPLY
(7 AMP) TO 20V, SET RF
SIGNAL GENERATOR TO SHORT CIRCUTT e §
MARMONICS TOLERANCE 8.0 MHZ +19 DBM. SET ohoen ce CHECK b &
FIRST - 10 DB MIN STEP ATTENUATOR TO 20 08 RESISTANCE PA FOR os osco ~
SECOND - 30 DB MIN TOON AT mA SHORTS CiL L PE
THIRD - 30 D8 MIN
FOURTH - 30 OB MIN
FIFTH -30 DB MIN
WITH RESPECT TO CARRIER
© pBM MODIFY EXTENDER Q10 BASE YES SWITCH
o oBm 1 ATTENUATORS NOT CABLE SO THAT 1S PULSED Q10
WATT NO SET CORRECTLY PIN 3 IS NOT TO +05V FAULT
10 METER INDICATES 2 RECEIVE PATHWAY CONNECTED
=10 THROUGH RELAYS
HA Ics 20 K1, K2 FAULTY
7~ ] -
20 ~30 §
: T3
30 . h 4 IS +30.5V
sEconb LI FOR A SMALL MONITOR Q13 Benr on
THIRD . o MONITOR FUSE ogr\cl;:ﬂloumneﬁen 5’:’1'."' 'DE‘?M FOLLOW J:un.‘r
F~ WITH DVM of noa T WAVEFORM THROUGH
) £l Q4 TO Q9 REPLACE
IRST FTH -60
4 =50 FAULTY TRANSISTOR
-7
-60 30 KH. :—30 K:sz °
L SPURs st 80 GROUND PIN 11 Q13 EMITTER
Y OF P1_ MONITOR
" -70 80 o nos NO FUSE FAULT TPA WITH DVM s
uz-:v”"": REPLACE FUSE CLOSE CW KEY +6 21V
100
15.80 | 15.90 | 16000 | 16.10 | 1620 AEPLACE
© 10 20 2 40 SO 60 0 80 90 100 1585 1590 1605 1615 — VR10R Q13
MH2 "‘(‘;"ZB —_— CAUTION '
FIG. A FIG. SET DO NOT EXCEED SwitcH f
KHZ SANDWIDTH 1KHZ +o 30 SECONDS 1N Q13 FAULT
beayiibndd Prayvs SCAN WIDTH 008 MHZ CONTINUOUS TRANSMIT
INPUT ATTN 10 DB C.OSE PTT MODE WITH MODULE NO
INPUT ATTENUATOR 4008 ON EXTEND No
SCAN TIME DIV o5 SEC RANGE MHZ o-110 N TENGER
LOG REF LEVEL 10 Grota traen Toxna WATIMETER 10 CONTINUE
VIDEO FILTER 10 KHZ
b::ggﬂ;'s'frn:&nvm Yooz SCAN MODE SINGLE | HIGH SCALE GROUND ON P11 Yes SUFFER FAULT
SCAN MODE SINGLE 10 DB LOG 10 DB LOG L ves MONITOR aEﬂ.RAce at,
10 D8 LOG 1008 LOG SCAN TRIGGER AUTO F115 VR1 WITH DVM QIORQY
LOG REF -20 NO ;
SCAN TRIGGER AVTO v CONTINUOUS
CENTER FREQUENCY 50 MHZ LINEAR SERSITIVITY e RELEASE
SCAN (INNER RED) PER DIV SCAN {INNER RED) PER Div GROUND
RANGE MHZ 0-710 SCAN TIME DIV 0.5 SEC CLOSE cw
STORAGE 1o STORAGE STD ives KEY FOR
INTENSITY CENTERED INTENSITY CENTERED $ MONITOR TP3 REN NDER OF
PERSISTENCE 6 - 180° PERSISTENCE 05180° wITH DVM > MORE THAN 20
TIME Py TIME CLOSE CW KEY SECONDS AT A TIME

Figure 9-4. Power Amplifier A2A1 Performance Test (Sheet 1 of 3)
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WATT

MONITOR TPB

SET RF SIGNAL
GENERATOR TO

METER INDICATES 16.000 MMZ
2mMw* 2 08B (20W CONNECT SPECTRUM
RADIO OUTPUT) 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 DVM

MONITOR Q10, Q11
COLLECTOR
BASE, WITH DVM

OUTPUT STAGE
FAULT REPLACE
T4

a1p, a1t TEMP, COMP
BASES ARE Q2, a8, a9
+8+ 0.1V FAULT
OUTPUT STAGE OVERSHOOT
FAULT. REPLACE CONTROL FAULT
Q10, Q11 REPLACE AR3

@4, G5

ARE MORE
THAN +0.6Y,

YES

4, OF
COLLECTORS ARE
+0.08V

PA DISABLE
a4, Q5
FAULT

MONITOR ALL
AR3, PINS
WITH DVM

OVERSHOOT
CONTROL FAULT
REPLACE ARa&

MONITOR Q3, Q6

COULLECTOR, BASE,
EMITTER
WITH DVM

Q3 a6
COLLECTORS ARE
+19 21V

ORIVER STAGE
FAULT, OR
REPLACE T2, 1,20

TEMP COMP
FAULT REPLACE
a1, 2, onc2

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 AlJZ
MONITOR TPY (ALC)
WITH DVM-—ADJUST

RF SIGNAL GENERATOR
OUTPUT UNTIL TPO

IS 1V (ASOUT +20D8)

TP
WILL RISE
TO +1V

MONITOR
PINS 3, 4 OF AR3
WITH DVM

NO

YES

ALC
AR3I=1
FAULT

1A

IF QUTPUT HARMONICS

ARE EXCESSIVE THEN

Q3 Q6) OR Q10 Q11 PAIRS
ARE UNBALANCED REPLACE
WITH MATCHED PAIRS

1F SPURS ABOVE - £0 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
AR1-1
FAULT

REFER TO
ALIGNMENT
OF R34.

TM 11-5820-919-40-2



METER IS ABOVE

2. MONITOR TP7

1. DECREASE RF
SIGNAL GENERATOR
UNTIL WATT METER
READS 0.t MW
(AW RADIO QUTPUT)

WITH DVM

MONITOR PIN 9 AR3
WITH DVM

OVERSMOOT
CONTROL FAULT
REPLACE AR3

PIND

YES

*23+2v

QOVERSMOOT
GONTROL FAULT
REPLACE AR4

DORS
TPI0 INCREASE
FROM 1 208V TO
L X4

SIDETONE
ENASLE FAULY
REPLACE AR2
OR Q16

SIDETONE
FAULT, REPLACE
AR OR QY5

TUNE CHECK
ENABLE FAULT
REFLACE AR2.
Q18 (NOTE 1)

—

8UFFER
AR1-2
NO FAULT
YES
TURN To
NEPLACE
MODULE
TEST PassED

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



TM 11-5820-919-40-2

€2
E1d
€32

ct
7.5PF

2.26% |
=

200V

[~
185PF
5%

v T

MF[

5%

AL

c7
470PF
5%

1 CR15 X

CR1a] [
CR13 4
I PN
Q2
x1
5

CR16

Q4

Q1 /#

rz

€19
33

It iz cr177

| ]

K2

i

€14
{TiE

[~
2 CRISY

€16
3L

CR23 3

-
[
ar

E23
E22

an

CR27 7

AL

W
58

CR25 3

€20
E189

e

Ke

T

Ld

€13
€12

»
il
XY

1ssooon7és

ALL E CONNECTIONS REFERENCED TOSHEET 2

RF SENSOR BRIDGE

CR4

r JANTNAS3B
CRS

P JANINA92B

S

>

Aa23
10K

™=

c10
1500PF ;7
*20%

hl

C* BANK 755002A0760 BOARD

FREQUENCY

K1

X7

K8

20- 49999
50~ 79999
8.0~ 119999
120 - 19 5999
200 - 29 9999

20

N,
NI
N

VSWR

, R20
310k ¥cCRiz

10K ]
r?

1
Rorin

cs
.0

1zi

€31

|

+8 5V

~p €30

ALC DETECT

E34

328V ON

beas

XFER RELAY

TUNE IN PROGRESS

SRR R L L

RF

Figure 10-1 Antenna Tuner A2A2 Schematic (Sheet 1 of 2)
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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

NQTES

EQUIVALENT TEST EQUIPMENT MAY BE USED

USE ONLY TEST EQUIPMENT THAT 1S PROPERLY
CALIBRATED FAILURE TO DO SO MAY PROVIDE
ERRONEOUS OR MISLEADING PERFORMANCE OR
FAULT INDICATIONS

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

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

TEST BED RADIO ANTENNA
AN/PAC-104 TUNER
MODULE
\
AUDIO/INPUT ANTENNA TUNER TEST EXTENDER
KEYING __*__E | CABLE (30 PINS)
ADAFTER
(NOTE &)
-m DUMMY
INPUT/ LOAD
QUTPUT FIG 3108
RF CABLE w2P1
HANDSET ] A2J)1
(NOTE &)
/
BATTERY
‘T—I CAUTION
L]
TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADIO
PROTECTION CIRCUITS, APPLY
8ENCH POWER AS FOLLOWS
power T :is;_s 1 CONNECT BENCH TEST
SUPPLY, CABLE TO RADIO
CURRENT
LIMITED 2. TURN ON POWER SUPPLY
{NOTE 4) AND CHECK OQUTPUT LEVEL.
3. THEN CONNECT 8ENCH TEST
CABLE TO POWER SUPPLY
r -
CiGITAL
POWER
oseILLOSCOPE SorPLY. MULTIMETER
(NOTE 4) pc OHMMETER
FUNCTION)

Figure 10-3. Antenna Tuner A2A2 Performance test Setup

91

1

COAXIAL .
ATTENUATOR STEP ]__E WATT
(30W MIN, }E ATTENUATOR METER
2008) (NOTE 4) (NOTE 4)
(NOTE 4)
RF VTVM
SIGNAL ouMlaY WATT
GENERATOR LoAD METER
ALTERNATE)

e ——,




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.

2.

8.

Monitor TP10 with DVM and record voltage measurement.
Set TP10 to Ov (this disables comparator) by adjusting R4.

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).

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

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

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).

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 TC
TEST BED RADIO AS IN
FIGURE 10:3.

SEY | FREQUENCY KMZ

TO 0

=8

To

TO BNC (MIDDLE)
TooN

SET DC POWER SUPPLY
{7 AMP) TO +26.5V. SET
STEP ATTENUATOR TO

38
i

B :

ADJUST OSCILLOSCOPE UNTIL

TP10 VOLTAGE IS ON OSCILLO-
SCOPE CENTERLINE. MONITOR
TP12 WITH OSCILLOSCOPE

T0 [V-ACV] ano
BACK TO

MOMENTARILY CLOSE PTT
(NOTE 1)

TP12 DECREASES
BELOW CENTERLINE
ANO RETURNS TO

ORIGINAL VALUE
FIGURE C

RF SENSOR
BRIDGE FAULYT
ESPECIALLY
T2 CR11, CR12,
9, C16,C18

MONITOR TP11 WITH
OSCILLOSCOPE. SWITCH

pOtE o (VREY
AND BACK TO

MOMENTARILY CLOSE PTT

TP
DECREASES
FROM +14 + 2V TO
+3.6 +1V ARND

CORRESPONDS TO
SHEET 3. FIG A
{NOTE %)

MONITOR TP1 WITH
OSCILLOSCOPE

switcn [MODE] To
AND BACK TO

F-TR]MOMENTARILY
CLGSE PTT

™
AS SHOWN IN
FIG B, SMEET 3

NO

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

CLOSE PTT-

MONITOR PIN 8 OF P1
WITH AN OSCILLOSCOPE

PINS IS
BRIEFLY AT
GROUND

NO

RF SENSOR
BRIDGE FAULT
ESPECIALLY
T2 CRS-CR10
€11, C12, C14,
€18, C17, 1,2

MONITOR PiIN 60
OF A1
WITH DVM

MONITOR PIN 7

OF Pt WITH O&CIL~
LOSCOPE DISCON-
NECT ATTENUATOR
| FROM BNC PUSH
PTT. OPEN PTT.RE-
CONNECT ATTENU-
ATOR. MOMEN-
TARILY CLOSE PFTT

set [FREGUENCY knZ] 1o

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

1 26,0000 7, 08,500.0
2. 230000 8 08 000.0
3. 270000 9. 04,300.0
4, 20000.0 10. 03,200.0
8 16,000.0 11 02,400.0
6 12.000.0

—0
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1 RIBBON CABLE
FAULT OR

2. RF SENSOR
BRIDGE FAULT
ESPECIALLY
CR4, CRS C10

ANTENNA
TUNER HYBRID
Al FAULT

RIBEON CABLE
FAULT OR CR1

PINT 1S
BRIEFLY AT
GROUND

ANTENNA
‘TUNER HYBRID
Al FAULT




TM 11-5820-919-40-2

APPLY +15V TO
CORRELATE HIGHEST CAPACITOR
BEEPING O A oM FREQUENCY FAULT Ay elid FAULT
TUNE FAULT 15 WITH TABLE 1.
pehiadvird, SIGNAL GENERATOR o INTABLEY
APTERENT VIA FABRICATED AF apswust [FREQUENCY XNz GROUND PIN & TURN
{REQUENCY el i TO THIS FREQUENCY e S o These O
SET LEVEL TO +20 D8 ;teconnsc-r RF CABLE A21 AELAYS WITH
AND FREQUENCY @ MOOULE AN OHMMETER
70 23 MHZ MONITOR

SWITCH To[v-Rcv]

COILS (EINDUCTORS)
AND BACK TO . PRESS

LIL11T WITH

OSCILLOSCOPE

0 - PYT. CONNECT RF SIGNAL

swiTeH | MopE | To T'-"‘ GENERATOR TO A2J1 AND
TO |GFF ] ADJSUST THE FREQUENCY

FO THE TABLE FREQUENCY.
MONITOR THE INDICATED
COIL WITH OSCILLOGCOPE.

DISCONNECT
TEST EQUIFMENT

1 CAUTION
ACCIDENTAL s:g;mna
OF COLLECTO!
o“:';s"&v;. oy FAULT BASE OF ORIVER
(AO760) WITH ALY TEST PASSED AAGNITUDE TRANSISTORS WILL
ONMMETER REPLACE UV (NOTE 6) CAUSE IMMEDIATE ANC
LA e Yes RELAY PERMANENT DAMAGE
ACROSS
APPLY +15V TO FAauLT TURN RADIO ON. TO HYBRID AL
OPENED RELAY MONTTOR BASE OF $
ATPING DRIVER TRANSISTOR
GROUND PIN & OF EACH OF TNE
INDICATED RELAYS
WITH AN
OBCILLOSCOPE.
COIL FAULTY
RELAY FAULT coRFaL
SPURTS NO hachd
— oF 370 aeey
CAUTION FULSES ARE $,000 KHZ
b m‘"'m".mn DENTAL SHORTING PRESENT LowER
Al FAULT F COLLECTOR TO BASE APPLY + 18V TO
ODRIVER ASSOCIATED YEE
ISTORS Wit.L RELAY AT PIN &
USE IMMEDIATE AND mx BASE OF s“ GROUND PIN 3.
RMANENT DAMAGE
HYBRID A1 WITH OBCILLOSCOPE,
- YES SPMURYTS
APPLY + 18V TO swiTcH TO RELAY FAULT OF 075 saasy
CLOBED RELAY
AT PN 4, MONITOR BASE OF R acvl vo (VR mm
GROUND PIN 3 DRIVER TRANSISTOR BACK AND EORTH
WITH OSCILLOSCOPE oy
- To CAUTION r
[v-rev ACCIDENTAL SHORTING
BACK ANG IO OF COLLECTOR TO 1 DRIVER ANTE!II:.A o
RELAY NO y BASE OF Dnmu TRANS A' U' mFAULY' R
Bopeu | RELAY FALLY CAUSE IMMEDIATE AND (NOTE 8)
PERMANENT DAMAGE
MONITOR BASE OF R TO HYBRID A
DRIVER TRANSISTOR
YES TO NO
CAUTION * PULSE WITH OBCILLOSCOPE.
ACCIDENTAL SHORTING T SwiTcH To ANTENNA
OF COLLECTOR TO DRIVER @T TunER HYmn
e e -] BASE OF DRIVER TRANSISTOR ESR PTT . i
TRANSISTORS WiLL vES NOTE
CAUSE IMMEDIATE AND
;Eowsm DAMAGE
RID A1 NTEN
REPLACE ANTENNA SUNER Wvanso REPLACE
oanven T ryene RemT onven
1 TRANSISTOR oTes {NOTE 8) TRANSISTOR

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 >

INDUCTORS (COILS) L1=1.17 ARE IN PARALLEL WITH
RELAYS K1-K11. TO DETERMINE WHETHER A GIVEN
RELAY 18 OPEN OR CLOSED, THE IMPEDENCE OF THE
INDUCTOR (COIL) 2 MEASURED AT A HIGH EREQUENCY

COl
TO-PEAK COIL VOLTAGES, WHERE A/B I8 COIL IN VOLTS/
COIL OUT VOLTS (WITH RESFECT TO GROUND). A VOLTAGE

OIFFERENCE OF 1.5V OR GREATER INDICATES AN OPEN CAPACITIVE
RELAY.

*INDICATES CRITICAL RELAY FOR EACK FREQUENCY.
IF CRITICAL RELAY 12 CLOSED, TRY OTHER FREQUENCIES
TO SEE IF IT WILL OPEN, IF IT WILL NOT OPEN AT ALL.
iT I8 FAULTY,

L1 L2 L3 L L8 Ls L7 18 9 L3I0 | LYY IKI!"!KSIK‘!KG‘K!IK’{ K.I

J

& -
LB § n
4 -
w 3 -
h
Q
>
2 -
) ]
94 -
o -
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Fic 8 APPROXIMATE ALC WAVEFORM
(-] 1 2 3 4 3
SECONDS
FIG. A
APPROXIMATE VEWR WAVEFORM
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8
k]
]
3
>
2
.1
-]
-] 1 2 3 4 8
SECONDS
"a.c ™2 APPROXIMATE WAVEFORM

wWr-1281AWITH BQ. 1 PROBE V/DIV 0.1 TIME/DIV 0.5 SEC
SWEEP VERNIER 1-3 O°CLOCK TRIGGER LEVEL 1 O°CLOCK
AUTO NORM TO MORM POS NEG TO POS

o 23,000 a2 {azs 38/.4| a/as |as/ag) asrs| sms]ses| oe jeszfofojojofofo]ofe
1 25,000 w8’} ws | a5 | sms xpx§x

2 29,000 wesiss?t| 77 x| x{x
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4 20,000 s | w18* s x| x| x

s 16.000 m el avn xix]|x

& 12000 w8 | st sarss xixfx
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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

SIGNAL |
GENERATOR

95

3. THEN

-

RE COAX CABLE

COMNECTED
A1J1 OF FOWER
AMPLIFIER MODULE

CAUTION
e—

TO AVOID DAMAGE TO THE
SENCH TEST CASLE RADIO
PROTECTION CIRCUITR, APPLY
POWER AS FOLLOWS:

1. CONNMECT SENCH TEST

CASLE TO RADIO.

2. TURN ON POWER SUPPFLY
AND CHECK QUTPUT LEVEL.

CONNECT SENCH TEST
CABLE TO POWERSUPFLY.

TEST BED RADIO
AN/PRC~104

Ut/
OUTPUT

ANTENNA
MODULE, IN RADIO,
WITH TOF AND

SEPARATED

BATTERY

IGITAL
MULTIMETER
{OVM,

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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pace [ Pane [ roure | rasce | AND WHAT SHOULD BE DONE ABOUT IT.

PRINTED NAME, GRADE OR TITLE AND TELEPHONE NUMBER SIGN HERE

DA FORM 2028 2 PREVIOUS EDITIONS P.S.--IF YOUR OQUTFIT WANTS TO KNOW ABOUT YOUR
1JUL79 =, ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS.



PIN: 059437



	TOC
	WARNING
	SECTION O
	PARAGRAPHS
	PARA 0-1
	PARA 0-2
	PARA 0-3
	PARA 0-4
	PARA 0-5
	PARA 0-6

	FIGURES
	FIGURE 1-1
	FIGURE 1-2
	FIGURE 1-3
	FIGURE 1-4
	FIGURE 2-1
	FIGURE 2-2
	FIGURE 2-3
	FIGURE 2-4
	FIGURE 3-1
	FIGURE 3-2
	FIGURE 3-3
	FIGURE 3-4
	FIGURE 3-5
	FIGURE 3-6
	FIGURE 3-7
	FIGURE 3-8
	FIGURE 3-9
	FIGURE 3-10
	FIGURE 3-11
	FIGURE 3-12
	FIGURE 3-13
	FIGURE 3-14
	FIGURE 4-1
	FIGURE 4-2
	FIGURE 4-3
	FIGURE 4-4
	FIGURE 4-5
	FIGURE 5-1
	FIGURE 5-2
	FIGURE 5-3
	FIGURE 5-4
	FIGURE 6-1
	FIGURE 6-2
	FIGURE 6-3
	FIGURE 6-4
	FIGURE 7-1
	FIGURE 7-2
	FIGURE 7-3
	FIGURE 7-4
	FIGURE 8-1
	FIGURE 8-2
	FIGURE 8-3
	FIGURE 8-4
	FIGURE 9-1
	FIGURE 9-2
	FIGURE 9-3
	FIGURE 9-4
	FIGURE 10-1
	FIGURE 10-2
	FIGURE 10-3
	FIGURE 10-4

	PAGES
	PAGE A
	PAGE D
	PAGE 0-1
	PAGE 1
	PAGE 2
	PAGE 4
	PAGE 5
	PAGE 6
	PAGE 9
	PAGE 10
	PAGE 12
	PAGE 13
	PAGE 15
	PAGE 16
	PAGE 18
	PAGE 19
	PAGE 23
	PAGE 25
	PAGE 26
	PAGE 28
	PAGE 29
	PAGE 31
	PAGE 32
	PAGE 34
	PAGE 35
	PAGE 36
	PAGE 38
	PAGE 39
	PAGE 40
	PAGE 41
	PAGE 42
	PAGE 46
	PAGE 47
	PAGE 48
	PAGE 50
	PAGE 51
	PAGE 53
	PAGE 54
	PAGE 56
	PAGE 58
	PAGE 59
	PAGE 63
	PAGE 64
	PAGE 66
	PAGE 67
	PAGE 69
	PAGE 71
	PAGE 72
	PAGE 74
	PAGE 75
	PAGE 76
	PAGE 78
	PAGE 81
	PAGE 82
	PAGE 85
	PAGE 86
	PAGE 88
	PAGE 91
	PAGE 92
	PAGE 95
	PAGE 96


