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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

2

. 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 WOODEN POLE OR A ROPE OR
SOME OTHER INSULATING MATERIAL

ﬂ SEND FOR HELP AS SOON AS POSSIBLE

AFTER THE INJURED PERSON IS FREE OF

CONTACT WITH THE SOURCE OF ELECTRICAL
SHOCK, MOVE THE PERSON A SHORT DISTANCE
AWAY AND IMMEDIATELY START ARTIFICIAL
RESUSCITATION
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WARNING

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 operators, 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 el sewhere in this publication . These are recommended precautions that
personnel nust understand and apply during many phasesof operation and naintenance

KEEP AWAY FROM LIVE CIRCU TS

Qperating personnel nust at all tinmes observe all safety regulations. Unless specifically directed in
this manual, do not replace conponents or make adjustnments inside the equiprment 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 casualties, always renove power
and discharge and ground a circuit before touching it

DO NOTI' SERVICE OR ADJUST ALONE

Under no circunstances should any person reach into or enter the enclosure for the purpose of
servicing or adjusting the equi pment except in the presence of soneone who is capable of
rendering aid

RESUSCI TATI ON

FIRST AID

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

The following warnings appear in this volune, and are repeated here for enphasis

WARNI NG

A 3-wire (line, neutral, and safety ground) AC line power connections is required when
operating the equipnent. If a 3-wire safety grounded AC power receptacle is not
available, a separate ground wire nust be installed fromthe chassis ground to an earth
ground. Wthout an adequate ground, the equipnment chassis and frane will float to a
dangerously high potential

WARNI NG

Lethal voltage is used in the operational checkout of this unit. Death on contact may
result if personnel fail to observe the followi ng safety precautions. Renove watches and
rings and exercise extreme caution when working inside the equi pnent throughout the
remai nder of this procedure.
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WARNI NG

Prior to performing the folowing functions all electrical power is to be remved fromthe system
Ext ernal power disconnected and a “MAI NTENANCE I N PROGRESS’ tag attached or power
switches will be locked out to prevent inadvertent energizing of the system

WARNI NG

Lifting heavy equi pment incorrectly can cause serious injury. Do not try to lift nmore than 35
pounds by yourself. Get a helper. Bend legs while lifting. Don't support heavy weight with your
back.

WARNI NG

Adequate ventilation should be provided while wusing TRl CHLOROTRI FLUOROETHANE.
Prol onged breathing of vapor should be avoi ded. The solvent should not be used near heat or open
flanme, the products of deconposition are toxic and irritating. Si nce
TRI CHLOROTRI FLUOROETHANE di ssol ves natural oils, prolonged contact with skin should
be avoi ded. When necessary use gl oves which the solvent cannot penetrate. If the solvent is taken
internally, consult a physician.

Compressed air shall not be used for cleaning purposes except where reduced to less than 29 psi
and then only with effective chip guarding and personnel protective equiprment. Do not use
conpressed air to dry parts when TRI CHLOROTRI FLUOROETHANE has been used.
Compressed air is dangerous and can cause serious bodily harmif protective nmeans or methods are
not observed to prevent chip or particle (of whatever size) from being blown into the eyes or un-
broken skin of the operator or other personnel.
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SAFETY  SUMVARY

this

The following warnings and cautions appear wthin the text or illustrations of
manual The warnings or cautions include a paragraph, figure, or table reference to
where they appear in text or illustrations.

WARNI NG

Vapors emtted during certain circuit card repair procedures may be irri-

tating to personnel. Always perform circuit card repair procedures in a
well ventilated area. (3-17)

WARNI NG
I sopropyl alcohol is flammable. Keep away from heat and open flane.
Vapors may be harnful. Use with adequate ventilation. Avoid prolonged or
repeated breathing of vapor. Avoid eye contact. Do not take internally.

(3-22, 3-23, 3-39)

WARNI NG

Adhesives are irritating to the skin and eyes upon contact, and nmay emt
harnful  vapor. Use only wth adequate ventilation or respirator as speci-
fied by the Bioenvironmental Engineer. Avoid all skin and eye contact.

Use protective clothing such as rubber gloves, apron and eye protection.
Wash off imediately any accidentally contam nated skin area. Hand washi ng
facilities and eye wash fountain should be provided. Do not take inter-
nally. (3-22, 3-24, 3-35, 3-36, 3-37, 3-38)

WARNI NG

Handling hot itens presents a serious injury potential. Asbestos gl oves
are required. (3-22, 3-24, 3-33, 3-34, 3-35, 3-36, 3-38)

WARNI NG
Pol yuret hane contains flanmmable solvents and toxic diisocyanates. Keep
away from heat and open flane. Vapors or mnists are harnful. Conpl ete body
protection, including entire head, is required to prevent skin or eye irri-
tation from contact with the paint or its vapors or nists. Respirator pro-
tection is required, usually an air-supplied hood, during mixing, curing,
and application. Use this paint only wth the protection requirenments
specified by the Bioenvironnental Engi neer. Suitable flushing facilities

must be provided for imediate clean water flushing of any accidental skin
or eye contact. Do not take internally. (3-22)
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SAFETY SUMMARY (Conti nued)

WARNI NG

Drilling operations create metal chips which nmay enter the eyes and cause
serious injury. Eye protection is required. (3-23)

WARNI NG

Toluene is flammable. Keep away from heat and open flanme. Vapors are

harnful. Use only with adequate ventilation or respirator as specified by
the Bi oenvironnental Engi neer. Avoid prolonged or repeated breathing of
vapor . Avoid contact with skin and eyes. Do not take internally. Conpl y

with air pollution control rules concerning photochenically reactive
sol vents. (3-24)

CAUTI ON

Never apply excessive pressure against a circuit card. (3-25)

WARNI NG

Solvents used in this procedure are flamuable and nust be kept from open
flame, heat, and sparks. Keep containers tightly closed and store them in
a cool place when not being used. The solvent must be used only in an
adequately ventilated environment. Avoid breathing vapors and repeated
contact wth skin. Cean hands thoroughly before snoking, eating, or

dri nki ng. (3-33)

WARNI NG
Use Freon wth good ventilation. Avoid prolonged or repeated breathing of
vapor . Avoid contact with skin and eyes. Do not take internally. (3- 35,
3-37, 3-38)

CAUTI ON
The areas to be soldered nust be heated until the solder flows. Over -
heating can damage the board or nearby conponents. The wres being sol-
dered nust not be allowed to nove in relation to one another until the
solder has conpletely solidified. (3-36, 3-37)

CAUTI ON

Do not cut down into the circuit card pad when triming the wire. (3-39)
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SAFETY SUWKRY (Conti nued)

WARNI NG
When wusing a conpressed airjet, use eyeshields. (3-43)

WARNI NG

When wusing solvents, provide proper ventilation, avoid prolonged contact,

and do not snoke. Solvents nmust neet all pertinent specifications
regarding toxicity, flammbility, and allergenic effects. (3-43)
CAUTI ON
Conpressed air nust be clean, dry, and at a neaxinum pressure of 28 psi. Do
not overlook the force of the airjet when cleaning delicate parts. (3-43)
CAUTI ON
Certain solvents wll danage insulation. Do not wuse solvents chenically
simlar to “Chlorothene” or "Gyptal” to clean nmpdule connectors. Use only

denatured alcohol for this purpose. (3-43)

CAUTI ON
Wien renoving nodules (except for power supply), pull straight up. Do not
rock. (5-6)

CAUTI ON

I mproper renoval of power supply may cause damage to multipin connector.
(5-10)

CAUTI ON
Do not place control panel so that it wll fall out when captive screws are
| oosened. Flexible cable to housing could be damaged. (5-11)

CAUTI ON
When control panel is disattached from radio, care should be taken to

prevent static discharge. (5-11)
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SAFETY SUMVARY (Conti nued)

CAUTI ON
Use extreme care when renobving or replacing ribbon cables. Creasing or
severe bending wll danmage ribbon cables internally. (5-12, 5-15, 6-9,
6-22)

CAUTI ON

Use only noderate force to tighten screws that hold down nodules, covers,
etc. (5-16)

CAUTI ON
When replacing nodules do not pinch rf cables between housing and nodule.
(5-18)

CAUTI ON
Insertion of mniature coax connectors nust be made carefully w thout
forcing. (5-18)

CAUTI ON

To avoid danmage 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 |evel.

3. Then connect bench test cable to power supply. (F6-3)
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SECTION O

GENERAL

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

0-2. CONSOLI DATED | NDEX OF ARMY PUBLI CATIONS AND BLANK FORMB. Refer to the latest issue of
DA Pam 310-1 to deternine whether there are new editions, changes or additional publications pertaining to the
equi prent .

0- 3. MAI NTENANCE = FORMS, RECORDS, AND REPORTS

a. Reports of Mintenance and Unsatisfactory Equipment. Departnent of the Arnmy fornms and procedures used
for equipment maintenance will be those prescribed by DA Pam 738-750 as contained in Mintenance Managenent
Updat e.

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 /NAVMATI NST 4355. 74A/ AFR- 400- 54/ MCO 4430. 3F.

c. Discrepancy in Shipnment Report (DI SREP) (SF 361). Fill out and forward Discrepancy in Shipnent Report
(DI SREP) (SF 361) as prescribed in AR 55-38 /NAVSUPI NST 4610.33C/ AFR 75-18/ MCO P4610. 19/ DLAR 4500. 15.

0-4. REPORTI NG EQUI PMENT | MPROVEMENT RECOMMENDATI ONS (EIR). I f your Radi o Set
AN PRC-104(A) needs inprovenment, 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). Mil it to Conmmander, US Arny
Conmmuni cati ons-El ectronics Command and Fort Mnnouth, ATTN. AMSEL- ME-MP, Fort Monnouth, New
Jersey 07703-5007. W'Il send you a reply.

0-5. ADM NI STRATI VE STORAGE. Adninistrative Storage of equipnent issued to and used by Arny activities
will have preventive maintenance performed in accordance with the PMCS charts before storing. When renmoving the
equi pnent from administrative storage the PMCS should be performed to assure operational readiness. Disassenbly
and repacking of equipnment for shipment or linmted storage are covered in TM 740-90-1.

0-6. DESTRUCTION OF ARMY ELECTRONICS MATERIEL. Destruction of Arny electronics materiel to pre-
vent eneny use shall be in accordance with TM 750-244-2.

0-1
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Figure 1-0. Radio Set AN/PRC-104
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CHAPTER 1

GENERAL

1-1. SCOPE OF THE TECHNI CAL MANUAL

1-2. This technical manual provides
field nmaintenance information covering
Radio Set AN PRC-104 (radio set), and
two of its wunits: Recei ver-Transm tter
RT- 1209/ URC (receiver/exciter) and Radio
Frequency Amplifier AM 6874/ PRC-104
(amplifier/coupler). The third unit,
Battery Case CY-7541/PRC-104 (battery
pack) is maintained entirely at the
organi zational level and is covered in
Qperator’'s and Organizational Maintenance Manual
IM 11-5820-919-12.

1-3. The field nmaintenance infornation
includes reference data, theory of oper-
ation and disassenbly and reassenbly for
the complete radio set. It also pro-
vides test troubleshooting, alignnent
and repair data for the radio set and
the receiver/exciter and anplifier/
coupler wunits necessary to replace unit
conponents and nodul es. Mai nt enance

information for the individual nodules
is contained in General Support Mintenance Manual

[M 11-5820-919-40-2. Depot-unique information is
coveredin Rebuild Standards RS-07748A-50/4. For
parts ordering data refer to Repair Parts and Special
Tools List TM 11-5820-919-24P.

NOTE

Air Force maintenance phil os-
ophy limts nmaintenance to
renoval and replacenment of

nodul es. Repair beyond that
level nmust be performed at
depot only.
1-4. of this technical nanual

provides information on the physical
aspects and performance characteristics
of the radio set and its support equip-
me nt, and provides general reference
dat a.

| NFORMATI ON
1-5. contains system overall
and detailed functional theory of opera-
tion of the radio set, wth supporting
functional bl ock diagrans.
1-6. 3 provides general nainte-

nance data that is applicable to all the
assenblies, including the nodules in the
CGeneral Support Mintenance Manual. It includes
circuit card assenbly (module) repair
procedures; cleaning and examni nation;
fabrication of test cables, adapters and
fixtures; and instruction for use of the
mai nt enance diagrans for perfornmance

test and troubl eshooting. It also
contains nmaintenance data and draw ngs
for the followi ng accessory equipnents:

1. Bench Test Cable (Electrical Power
Cable Assenbly CX-13030/PRC-104)

2. Battery Extender Cable (El ectrical
Power Cable Assenbly CX-13031/
PRC- 104)

3. Antenna Base (Antenna Base AB-
1241/ PRC- 104)

4, Tel egraph Key (Tel egraph Key KY-
872/ PRC- 104)

5. Transit Case (Radio Set Case CY-
7542/ PRC- 104)

1-7._Chapiers 4 thru 6 provide the nmain-
tenance information necessary to test,
troubl eshoot and repair the radio set

and the receiver/exciter and anplifier/
coupler units. It is sectionalized in
the followi ng sequence: (1) support

equi pnrent and materials, (2) disassenbly
and reassenbly, (3) <cleaning and exam na-
tion, (4) performance test and trouble-
shooting, (5) repair and replacenent,

(6) conmponent |location and parts |Iist,

and (7) maintenance diagrans.

1-1
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1-8. REFERENCE DATA. NOTE
1-9. The following paragraphs provide Use only test equipnment that is
the reference data required for planning properly calibrated. Fai lure
mai ntenance of the radio set and related to do so may provide erroneous
equi prment . and nisleading performance or
faul t i ndi cations.
1-10. TECHNI CAL  CHARACTERI STI CS. Tech-
nical characteristics for the radio set 1-14. The special tools, materials,
are listed in[Iable 1-T1] fabricated test cables and fixtures
required for field namintenance of the
1-11. EQUI PMENT  SUPPLI ED. The radio radio set are listed in
set and accessory equipnent that is sup-
plied in the transit case are listed in 1-15. SPECI AL MAI NTENANCE FACI LI TY
[able—1-27] REQUI REMENTS. There are no, special
mai ntenance facility requirements for
1-12. EQUI PMENT NOT  SUPPLI ED. Tabl e the radio set.
1-3 lists the equiprment used with the
radio set that is not supplied in the 1-16. LI ST OF PUBLI CATI ONS.
transit case. lists the current publications applica-
ble to the radio set.
1-13. SUPPORT  EQUI PVENT. The test
equi pnrent required to perform field
mai ntenance of the radio set is listed
in Equi val ent test equi prment
may be used.
TABLE 1-1. TECHNI CAL CHARACTERI STI CS

Characteristic |

Descri ption

RADIO SET AN PRC-104 (Radio Set)

Frequency Range 2.0000 to 29.9999 MHz in 0.0001 Mtz (100 Hz)
increments (280,000 possible frequency
settings)

Frequency Accuracy +1 ppm for -51°F (-46°C) to =*160°F (+71°C)
(*2 to 30 Hz of setting) from 2 to 30 Mz,
respectively

Operating Modes Single Sideband (selectable USB or LSB)

Voi ce/cw (Mrse or burst cw at 300 wm
Data (FSK or DPSK Up to 2,400 bps),
conpatible with 75 baud military teletype
Receive only (inhibits transmt operation)
Audi o Input |npedance 150 ohms, -56 dbm (voice), or 6 nv rms
and Level 600 ohms, O dbm (data), or 0.77 vrns

1-2
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TABLE 1-1. TECHNI CAL CHARACTERI STICS (Conti nued)
Characteristic Descri ption

RF Qutput Power 20w (PEP), 0.25w (PEP) exciter output

RF CQutput | npedance 50 ohns, unbalanced. CQutput protected to
infinite VSWR due to antenna short or open

Antenna  Tuni ng Automatic to 1.5:1 VSWR (3 seconds tuning
tine, typical)

Power Requirements 20.0 to 32.0 vdc with input at 3.5 anp
(24 vdc) for transmt (typical); 200 ma for
receive (typical)

Qperating Tenperature Range -51°F (-46°C) to +160°F (+71%)

Envi ronment al Meets applicable provisions of ML-STD 810B

Mean Time Between Failure (MIBF) 2500 hours (denonstrated per M L-STD 785)

Mean Tinme to Repair (MR 15 mnutes (nodule replacenent)

Di mensi ons 12 1/2" x 10 1/2" x 2 5/8" (31.75 cm X
26.67 cm x 6.66 cm Dx W XH

Wei ght 14 pounds (6.36 kg), including 4.8 ax
silver-zinc battery.(without accessories)
RECEI VER

Sensitivity 0.7 pwvfor 10 db SINAD (-110 dbm voice,

SSB, CW FSK -70 dbm data)
Sel ectivity 2.5 kHz Bandwidth at -3 db
SSB, CW FSK 6.0 kHz Bandwidth at -60 db

Image Rejection 70 db

. F Rej ection 60 db

Audi o Qut put 25 nw into 500 ohms (nom nal)

Audio Distortion 5 percent at 5 my, 350 to 3000 Hz

Desensitization (signal T 2.5%to -29 dbm

to degrade SINAD 3 db) 1+ 1% to -15 dbm
+/50% to +17 dbm
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TABLE 1-1. TECHNI CAL CHARACTERI STICS  (Conti nued)
Characteristic Descri ption
TRANSM TTER
RF CQutput Power 0.3W (PEP) for RT-1209, 20W (PEP or
average) wth AM6874
Intermodul ation Distortion (I1M) -25 db (two equal tones at rated output
power)
Harmoni ¢ Radi ati on -50 db
Carrier Suppression -42 db
Unwanted Sideband  Suppression -45 db
Al OQher Spurious -45 to -60 db
Duty Cycle 1 minute continuous keydown, 9:1 transmt/
receive ratio
BATTERY PACK
Battery Silver-Zinc (AgZn), rechargeable, 4.8 AH




TABLE

1-2. EQUIPMENT SUPPLIED

Manufacturer's| Reference Overall
Nomenclature Part Number Designator Common Name Dimensions Weight
Case, Radio Set 755002A3100 cee transit case 14,5 in, 28.0 1b
CY-7542/PRC~104 (36.83 cm) wide | (12.70 kg)
15.25 in.
(38.74 cm) high
22.0 in.
(55.88 ¢m) long
Radio Set AN/PRC-104 755002A0050 cos radio set 12.5 in, 14 1b
(31.75 cm) wide | (6.36 kg)
10.5 in. (3 units,
(26.67 cm) high | including
2.62 in. battery)
(6.66 cm) deep
Receiver-Transmitter 75502A0150 Al receiver/exciter 7.25 in. 5.9 1b
RT-1209/URC (18.42 cm) wide | (2.68 kg)
7.25 in.
(18.42 ¢m) high
2.62 in.
(6.66 cm) deep
Modulator-Demodulator 75500240220 AlAl modulator/demodulator e cee
Module
Harmonic Filter 75500240270 | AlA2 harmonic filter cen cee
Module
|
Synthesizer Module 75500240320 | AlA3 synthesizer vee ves
Control Panel Module 755002A0440 AlA4 control panel e o
Power Supply Module 755002A0350 AlAS power supply ces N

AL

T-07-6T6-0¢8G-T1
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TABLE 1-2,

EQUIPMENT SUPPLIED

{Continued)

Manufacturer's |Reference Overall
Nomenclature Part Number Designator Common Name Dimensions Weight
Amplifier, Radio Frequency 75500 2A0550 A2 amplifier/coupler 5.25 in, 4,1 1b
AM~6874/PRC-104 (13.34 cm) wide (1.86 kg)
7.25 in.
(18.42 cm) high
2;6’2 inc
(6.66 cm) deep
Power Amplifier Module 75500 2A0650 A2Al power amplifier eee e
Antenna Tuner Module 75500240750 A2A2 antenna tuner cee .o
Case, Battery CY-7541/ 75500240850 cee battery pack 12.5 in. 4,0 1b
PRC-104 (31.75 cm) wide (1.81 kg)
3.25 in. (including
(8.26 cm) high battery)
3.25 in.

Storage Battery,
Silver-Zinc

Cable Assembly, Power,
Electrical CX-13030/PRC-104

Cable Assembly, Power,
Electrical CX-13031/PRC-104

Cable Assembly, Power,
Electrical CX-13032/PRC-104

Cable Assembly, Radio
Frequency CG-3815/U

75500 2A7043~-1

755002A1255

755002A1260

75500241250

755002A7114~-1

battery
bench test cable
battery extender

cable

battery charger
cable

antenna base cable

(8.26 cm) deep

48,0 in.
(121.92 cm) long

48.0 in.
(121.92 cm) long

48.0 in.
(121,92 cm) long

24.0 in.
(60.96 cm) long

T-0V-616-0¢8S-TT INL
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TABLE 1-2.

EQUIPMENT SUPPLIED (Continued)

Manufacturer's | Reference Overall
Nomenclature Part Number Designator Common Name Dimensions Weight
Antenna, Spring Section SC-D-20938 cee shock mount cee cee
AB-129/PR
Antenna AT-271A/PRC SM-D-182392 cee whip antenna 10 ft. 0.7 1b
(3.048 m) long (0.32 kg
Base, Antenna 75500240900 cee antenna base eoe eve
AB-1241/PRC-104
Handset H-189/GR 4139440-1 cee handset eee 1.0 1b
(0.45 kg)
Key, Telegraph 75500241000 eee CW key ase cee
KY-872/P~C-104
Card, Instruction 755002A0057 . instruction card aee eee
ALICE (All-Purpose ces backpack eee 4,0 1b
Lighweight Individual (1.81 kg)
Carrying Equipment)
Field Pack 4100050-17 os s f ield pack es e se s
Frame, Shelf, Pack 4100050-18 cee frame shelf oo cos
Strap, Frame Assembly 4100050-16 ces frame strap cee cee
Strap, Webbing 4100050-19 cee webbing strap ces cee

AL
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TABLE 1-3. EQUIPMENT NOT SUPPLI ED

Nomencl at ur e Common  Nare Pur pose

Ant enna, AS-2259/GR NVIS antenna Alternate antenna

TABLE 1-4. TEST  EQUI PMENT

NOTES: 1. * denotes test equipnent not required for Air Force internmediate
mai nt enance.

2. Equi val ent test equipnment nmay be used.

3. Use only test equipnent that is properly calibrated. Failure to do so
may provide erroneous or nmisleading performance or fault indications.

4, If adequate wattneter is not available, substitute vtvm terminated wth
dummy load, P = E/R where R = 50 ohmns.

5. Before using spectrum analyzer, RF section HP-8553B perform prelimnary
checks contained in the HP-8553B Qperating Manual.

Name Desi gnati on Item Paraneters Quantity
Radi o Set AN/ PRC- 104 100% functional, test bed 1
Frequency Counter* AN cp- 843p/ U 50 Hz - 5 M{z readings in 1*

1.0 Hz increnents at 5 M¥
Audio Gscillator SG- 1152/ U + 2% accuracy, 0.5 - 6 kHz 1

VTVM AN/ USM- 116 ac voltage neasurable at 1
1 kHz, high input inpedance

Signal Generator, RF AN/ USM- 323 2-30 MHz, -110 to +20 db 1

Oscil | oscope,  Storage* Hewl ett Packard bandwi dth extending to 1*
HP-1741A 50 MHz, 10 nv sensitivity

Di gital Mul tineter AN/ USM 341 H gh inpedance (ohmeter), 1

ac and dc, 0-30v, +'0.1%

At t enuat or CN- 1128/ U 10-db steps, 0.5w, 50 ohm 1

Dummy Load DA-553( )/4 30w rein, 50 ohm 20 db 1

Vatt Meter, RF 2 - 95 Mz, 1 - 31 nw

- Power Meter Hewl et t Packard 1
HP- 435A

1-8
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TEST EQUI PMENT

T™M 11-5820-919-40-1

(Conti nued)

Name Desi gnati on Item Paraneters Quantity
- Thernocoupl er Power Hewl et t Packar d 1
Sensor HP- 8482A
Spectrum Anal yzer* Hew ett  Packard 2-110 Mz sweep capability 1*
HP- 141-T
- Hgh Resolution Hew ett  Packard bandwi dth resolution 100 Hz 1*
IF Section* HP- 8552B to 300 kHz
- RF Section* Hew ett  Packard bandwi dth resolution 10 Hz 1*
HP- 8553B to 300 kHz
- Tracking Generator* Hew ett  Packard track analyzer and counter 1*
HP- 8443A functions counter display
7 digits with 1 digit over
range. Reads to %.10 Hz
increments *1 Hz 50R/1 MEGSH
- High |Inpedance Hew ett  Packard 40.5 db, 2% from 0.1 to 1>
Pr obe* HP-1121A 110 MHz
Distortion Analyzer* Hewl et t Packard +.5% 1 kHz I
HP- 334A
Power Supply, Current Hew ett  Packard 0-15v, 0400 ma current 1*
Li mted* HP- 6215A limted
Power Supply, DC Hew et t Packar d 0-30v, 7 anp nmex 1
HP- 6439B
At t enuat or, Coaxi al Narda 765-20 20 db, 30w min, 50 ohm 1
Mul ti meter* Si npson  260- 6P anmeter function, *1% 1*
150 Ohm Resistor* .0 +20% 0. 25w 1
500 Chm Resistor* I +.20% 0. 25w I
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TABLE 1-5. SPECI AL TOOLS, MATERIALS, AND FABRI CATED CABLES
NOTES: 1. * denotes equiprment not required for Air Force internediate naintenance.
2.  Referenced figures are in[Chapter 31
3. ** denotes equipment authorized for Arny use.
Descri ption Part Nunber Ref erence
Kit, Tool, Electronic TK-100/ G None
Bench Repair Center Pace PRC- 350C None
Mai ntenance Kit, Printed MK- 984/ A None
Circuit
Conformal Coating M L-1-46048, Type UR None
Modul at or / Demodul at or coe [Eigure —3-10A
Test Extender Cabl e*
Antenna Tuner Test cee [Frgure3-710B
Ext ender  Cabl e*
Synt hesi zer Test Extender oo [Figure 3-T0C
Cabl e*
Harnonic Filter and coe [Figure 3-T0D
Power Anmplifier Test
Ext ender  Cabl e*
RF Coax Cable (2 each)* ces [Frgure 3-11A
RF Extender Cable (4 each)* coe [Figure 3-T1B
Audi o I nput/Keying Adapter oo [Fgure 3-111C
Wiip Adapter cee [Figure 3-11D
100 Ohm Load* oo [Egure 3-T1E
130 Chm Load* o [Eigure 3-11F
Fregquency Converter AlA1Al, e [Eoure 3-1271
A1A1A2, AlA1A3 Test Beds*
Mai ntenance Kit  OA-9161/ GRC- (NSN  5820-01- 159- 1646) None

1-10
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TABLE 1-6. LI ST OF PUBLI CATI ONS

Title Publication Nunmber

Radi 0 Set AN PRC- 104(A)

Operator’s and Organi zati onal TM 11-5820-919-12
Mai nt enance Manual

CGeneral Support Maintenance TM 11-5820-919-40-1
Manual

CGeneral Support Maintenance TVi 11-5820-919-40-2
Manual

Rebui | d St andards RS- 07748A- 50/ 4

Repair Parts and Special Tools List TM 11-5820-919- 24P

Ant enna AS-2259/ GR and Ant enna-t o- Ant enna
Base Adapter MX-9313/GR TM 5985- 379- 14&P

1-11/(1-12 bl ank)
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CHAPTER 2

THEORY OF OPERATION

2-1. I NTRODUCT| ON.

2-2. This chapter describes the radio
from a functional viewpoint. First,

a system viewpoint is discussed. Thi s

reviews rf nmixing princi-
ples and autonatic inmpedance-natching
as they apply to the radio set. Next ,
an overall or mjor wunit viewpoint is
di scussed. This second section exam
ines the primary functional role of

first section

SECTI ON

SYSTEM FUNCTI ONAL

2-3. GENERAL.

2-4. This section describes the
frequency conversion and inpedance-

mat ching functions of the radio set.
Frequency conversion is discussed in
transmt operation (audio frequency to
radio frequency) and in receive opera-
tion (radio frequency to audio fre-
guency) . | rpedance-matching is dis-
cussed in ternms of standing wave ratio
(sw) and the automatic procedure which
the radio set uses.

2-5. TRANSM T OPERATION (Figmre_—Z=1).

2-6. For ease of explanation, assune

the voice signal (Xmt Audio) from the

m crophone is 1 kHz. The Xnt Audio from
the mcrophone is routed through the
audio filter which suppresses spurious

rf noise signals picked up at the

m crophone.

2-7. The Xnt Audio is then nixed wth
the 5-MHz local oscillator (LO signal
from the synthesizer. The mixer pro-
duces two signals: (1) 5MHz + Xnt

the nodules within each nmjor wunit.
Finally, a detailed description of each
module is presented. This third section
can be used in tw ways: (1) by follow
ing the block diagram acconpanying the
text, and (2) by referring to the sche-
matic diagram of the mpbdule found in

the General Support Mintenance Manual

TN 11-5820-919-40-2 as a supplenment. The schematic
di agrams shoul dbe used when perforning trouble-
shooting procedures on a nodul e.

DESCRI PTI ON
Audio, and (2) 5 Mz - Xnmt Audio.* The
5-MHz crystal filter passes the 5 Mz -

Xm  Audio (4.999 MHiz) and suppresses the
5 Mz + Xm Audio signal.

2-8. The output of the 5-MHz crystal
filter is then, mxed with 70 MHz if

upper sideband (USB) is selected on the
control panel, or with 80 Miz if |ower
sideband (LSB) is selected. The mi xer
also produces the following signals:
1. Upper sideband selected
a. 70 Mz + 5 Miz - Xmt Audio
(74.999 MHz)*
b. 70 Mz - 5 Mz - Xnt Audio
(64.999 Miz)
2. Lower sideband selected
a. 80 Mz - 5 Mz - Xnt Audio
(75.001 MHz)*
*Indicates the desired signal

2-1
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b. 80 Mz + 5 Mz - Xnt Audio
(84.999 M)

The 75-Miz
Mz (USB) or

crystal filter passes 74.999

75.001 MHz (LSB).

2-9. The automatic |evel control
circuits maintain the signal |evel
required to produce the 20-watt output
power for the radio set. The ALC cir-
cuits receive feedback from the power
anplifier or antenna tuner.

(ALC)

2-10. The output of the 75-MHz crystal
filter is mxed with 77-105 MHz LO from
the synthesizer. The generation of the
77-105 Mtz LO signal is controlled by

the frequency selector switch settings
on the control panel. For exanple, if
the frequency selector is set to 2 Miz,

77 Mz is generated and mixed. If 3 Mz
is selected, 78 Mz is generated; if
29.999 MHz is selected, 104.999 Miz is
gener at ed. If 2 Mz is selected, the

m xer produces the follow ng:

si deband sel ected

1. Upper
a. 77 Miz + 74.999 Miz (151.999 M)
b. 77 Mi - 74.999 Miz (2.001 Mi)*

2. Lower sideband selected

a. 77 Mi + 75.001 Miz (152.001 M)

b. 77 MHz - 75.001 MHz (1.999 MHiz)*

2-11. The 0.3 to 1 watt (PEP) anplifier
in the first frequency converter rejects
the 151.999 Mz or 152.001 Miz. The
2.001-MHz signal (USB), or 1.999-Miz
signal (LSB), is anplified up to 0.25
watt, then anplified again to 20 watts

by the 20-watt anplifier.

2-12. The 1.999- or 2.001-MHz 20-watt
signal (Xm RF) is routed through the
harnonic filter for further filtering

and through the L-C network of the
ant enna.

*Indicates the desired signal

2-13.  RECEI VE OPERATION (FLgmre —Z=T).

2-14. Assune that the receive rf (Rcv
RF) signal is 2 Mz with a 1-kHz voice
signal. The 2-MHz Rcv RF signal is

routed from the antenna, through the L-C
network and harmonic filter to the

mxer. The 2 Mz (2.001 MEz USB, 1.999
Mz LSB) is mxed with 77 Mz LO to pro-
duce 74.999 MHz (USB) or 75.001 Mz
(LSB). The output of the mxer is

routed through the 75-MHz crystal filter
and the 75-Miz anplifier, and mixed wth
70 MHz (USB) or 80 Mtz (LSB). The

resulting mxer outputs, 4.999 Miz (USB)
or 5.001 Mwz (LSB), is routed through
the 5-MHz crystal filter, through the
automatic gain control (agc) circuits,

and nmixed with the 5 Miz LO The mxer
produces the 1-kHz (Rcv) Audio which is
routed through the audio filter to the
ear phones.

2-15. AUTOVATI C | MPEDANCE  VATCHI NG

2-16. The antenna tuner nodule automat-
ically matches the characteristic inped-
ance of the selected antenna to that of

the radio set
i npedance of

(50 ohns). Note that the
the antenna varies wth

frequency, because its inpedance has
both reactive and resistive conponents.
Instead of selecting a different antenna

each time frequency is changed, the

antenna’s electrical characteristics
are changed. The electrical character-
istics of the antenna are changed in
the antenna tuner nodule by adding dif-
ferent inductors and capacitors between
the power anplifier and antenna. Each
tine an inductor or capacitor is added,
the standing wave ratio (vsw) and/or

i npedance is checked. Wen the vsw

drops below 1.5:1, this indicates that:

(1) the antenna tuner nodule has added
the correct capacitor and inductor, and
(2) the antenna’'s electrical characteris-
tics are matched to the applied frequency.
Once this match has been acconplished,

the required inductor and capacitor wll
remain switched into the network wuntil
retuning is required.
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2-17. The inductors and capacitors are where L is the value of the snallest
added to an L-C network simlar to the i nduct or.
one shown in detail A Not e
that the relays are arranged so that the
inductors are added in series and the The capacitive elenents are added in
capacitors are added in parallel. For a like manner. Both inductors and
exanmple, if relays KL4, KL2, and KL1 are capacitors are added in an ascending
open and KL3 is closed, the inductors count in order of increasing induc-
are added as if they were the binary tance or capacitance (0001, 0010, 0011,
digits 1011: 0100, etc). The inductors are added

) _ s i until the inpedance drops to 100 ohns.
total inductance = (1)2°L + (0)2L + Then the capacitors are added until the

(1)2'L + (1)2°L
8L + OL + 2L + IL

sw is 1.5:1.

11 L
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SECTI ON

OVERALL

2-18. CENERAL .

2-19. RADI O SET. The radio set con-
sists of three nmjor assenblies:

1. Recei ver/exciter (Al)
2. Amplifier/coupler (A2)
3. Battery pack

The receiver/exciter contains five nod-

ul es: (1) control panel, (2) synthe-
sizer, (3) nodulator/denodulator, (4)
harnonic filter, and (5) the power
supply. The anplifier/coupler contains

the power anplifier and antenna tuner
nmodul es. The battery pack provides the
radio set with the +28v (nominal) dc
power .

2- 20. RECEI VER/ EXCI TER (ELqure _2-7).

2-21. CONTROL ~ PANEL. The control panel
provides operational control of the
radio set and couples transmt/receive
audio signals between the audio devices

in use by the operator and the radio set.

The control panel contains the FREQUENCY
KHZ (frequency select) swtches, MXDE
select switch, SB (sideband) select
switch, VOLUME control, LIGHT switch,

and audio connectors.

2-22. Frequency  Sel ection. The FRE-
QUENCY KHZ switches select the operating
frequency of the radio set (2,000 thru

29,999 kHz). The frequency select
switches send Frequency Select signals
(logic data) to the synthesizer for wuse
in determning the frequency of the
77-105 MHz LO signal. The Frequency

Sel ect signals are also used by the
antenna tuner during inpedance matching.
The Filter Select signal from the fre-
quency select switches is used by the
harmonic filter to select the bandpass
filter corresponding to the selected
frequency.

FUNCTI ONAL
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DESCRI PTI ON

2-23. Mbde Sel ection. The MODE switch
selects either voice transmt (V-TR),
voice receive (V-RCV), data transmt
(DTR), or data receive (D RCV). The
Mbde Select signals are used by the

nmodul at or/ denodul ator to control the
processing of the transmt/receive radio
frequency (Xm/Rcv RF). In the voice
nmode, the microphone input inpedance is
150 ohns and the VOLUME control adjusts
the level of the Rcv Audio. In the data
mode, the input inpedance is changed to
600 ohms, which is conpatible with stan-
dard data systens. The VOLUME control

is also disabled so that a constant
receive level is maintained. In addi-
tion, the receiver agc release tine
constant is shortened to reduce the
receive response tine to incoming data.

2-24. Si deband  Sel ecti on. The SB
switch selects either upper sideband
(USB) or Ilower sideband (LSB) of the
radio frequency. The Sideband Sel ect
signals are sent to the synthesizer.
The synthesizer sends either 70 Mz to
the nodul ator/denodulator if USB is
selected or 80 MHAz if LSB is selected.

2-25. Vol unme Control. The VOLUME con-
trol is used to control the Rcv Audio
| evel from the nodul ator/denodul at or.

2- 26. SYNTHESI ZER. The synthesi zer
generates the 5 Miz, 70 (USB) or 80
(LSB) MHz, and 77-105 M4z LO signals.
The exact frequency of the 77-105 Mz
LO is 75 Miz plus the control panel
frequency. The LO signals are used by
the nodul ator/denodulator in the proc-
essing of transmt/receive signals.

The synthesizer also generates a 1-kHz
tone which is used by the nodul ator/
denodul ator to develop a cw key tone.

2-27. MODUL ATOR/ DEMODULATOR. In trans-
mt operation the nodul ator/denodul ator
converts the Xnt Audio into two succes-

sive internmediate frequencies and then

2-7
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into the Xm RF. During receive opera-
tion, the same circuits reverse the oper-
at ion, extracting the Rcv Audio from the
rf input signal.

2-28. HARMONI C  FI LTER The harnonic
filter renoves spurious received signals
and suppresses transmitter harnonics
using six bandpass filters. The Filter
Select signals from the control panel
determine the <choice of filter. In
transmit nmode, Xnt RF is routed from the
power anplifier through the filter and
to the antenna tuner. In receive node,
the rf flow is reversed,

2-29. POWER SUPPLY.  The power supply
converts the +28v to 6.5v and 12.5v.
2-30. AMPLI FI ER/ COUPLER.

2-31. PONER AMPLI FI ER The Xnt RF from
the nodul ator/denodulator is anplified
by the power anplifier during transmt
operation to provide 20 watts of power.
The power anplifier is bypassed during
receive operation.

2-32. ANTENNA  TUNER In transmt oper-
ation, the filtered Xmt RF from the
harmonic filter is routed through the
antenna tuner to the selected antenna.

The antenna tuner automatically matches

the antenna inpedance to the radio set.
In receive operation, the rf flow is
reversed. The antenna tuner is bypassed

if the antenna select switch (ANT SEL)

is in the 50-0OHM position.
2-33. BATTERY PACK.
2-34 ,  DESCRIPTION. The battery pack

consists of 16 silver-zinc cells which

seri es. Each cell has
a nomnal voltage of 1.86v. The rated
capacity for the battery pack is 4.8
anper e- hours. Later versions of the
battery pack may use different battery

are connected in

cells, such as nickel-cadmum or [|ithium
fluoride.

2-35. PONER DI STRI BUTI ON SYSTEM ([ECgurel
Z=3) .

2- 36. DESCRI PTI ON. The +28v Battery
(power input) from the battery pack is
routed through the anplifier/coupler to
the power anplifier nodule and a fuse

and to the control panel nodule, |ocated
in the receiver/exciter wunit.

2-37. In the control panel, the +28v
Battery is routed through a fuse and
through the VOLUME switch where it is

The +28v On is
power

redesignated as +28v On.
routed to the following nodules:

amplifier (amplifier/coupler unit),
modul at or / denodul at or, synt hesi zer,

harmonic filter, and power supply.

2- 38. The power supply converts the

+28v on to +6.5v and +12.5v. The +12.5v
is routed to the control panel,

synt hesi zer, and nodul at or/ denodul at or.
The +6.5v is routed to the synthesizer,
nmodul at or / denodul at or, power amplifier
and antenna tuner. The synthesi zer
filters out any ripple in the +6.5v by
converting the +6.5v to +6v. The +6v is
routed to the nodul ator/denodul ator.

2- 39. The power anplifier supplies +16v
Regulated to the relays of the antenna
tuner during the tune node. Thi s

voltage will vary from +14 +! 2v depending

on the anbient tenperature.
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SECTION |1

OVERALL FUNCTI ONAL DESCRI PTI ON

2-18.  CGENERAL.

2-19. RADIO SET. The radio set con-
sists of three major assenblies:

1. Receiver/exciter (Al)
2. Anplifier/coupler (A2)
3. Battery pack

The receiver/exciter contains five nod-
ules: (1) control panel, (2) synt he-
sizer, (3) nodul ator/denmodul ator, (4)
harmonic filter, and (5) the power
supply. The anplifier/coupler contains
the power anplifier and antenna tuner
modul es.  The battery pack provides the
radio set with the +28v (noninal) dc
power .

2-20. RECEI VER/ EXCl TER (Figure 2-2).

2-21. CONTROL PANEL. The control panel
provi des operational control of the

radio set and couples transmit/receive
audio signals between the audi o devices

in use by the operator and the radio set.
The control panel contains the FREQUENCY

KHZ (frequency select) swtches, MODE
sel ect switch, SB (sideband) select
switch, VOLUME control, LIGHT swtch,
and audi o connectors.

2-22. Frequency Selection. The FRE-
QUENCY KHZ sw tches select the operating
frequency of the radio set (2,000 thru
29,999 kHz). The frequency sel ect
switches send Frequency Select signals
(logic data) to the synthesizer for use
in determning the frequency of the
77-105 MHz LO signal. The Frequency
Sel ect signals are also used by the
antenna tuner during inpedance matching.
The Filter Select signal fromthe fre-
quency select switches is used by the
harnonic filter to select the bandpass
filter corresponding to the selected
frequency.

2-23.  Mode Sel ection. The MODE switch
selects either voice transmt (V-TR),
voice receive (V-RCV), data transmt
(D-TR), or data receive (D-RCV). The
Mode Sel ect signals are used by the
modul at or/ demobdul ator to control the
processing of the transmt/receive radio
frequency (Xm/Rcv RF). In the voice
nmode, the microphone input inpedance is
150 ohns and the VOLUME control adjusts
the level of the Rev Audio.  In the data
mode, the input inpedance is changed to
600 ohns, which is conpatible with stan-
dard data systens. The VOLUME control
is also disabled so that a constant
receive level is maintained. |In addi-
tion, the receiver agc release tine
constant is shortened to reduce the
receive response time to incomng data.

2-24.  Sideband Selection. The SB
switch selects either upper sideband
(USB) or lower si deband(LSB) of the
radi o frequency. The Sideband Sel ect
signals are sent to the synthesizer.
The synthesizer sends either 70 MHz to
t he modul at or/ demodul ator if USB is
selected or 80 Mz if LSB is selected.

2-25.  Volune Control. The VOLUME con-
trol is used to control the Rcv Audio
[ evel from the nodul at or/ denodul at or.

2-26.  SYNTHESI ZER.  The synthesi zer
generates the 5 MHz, 70 (USB) or 80
(LSB) MHz, and 77-105 MHz LO signals.
The exact frequency of the 77-105 MHz
LOis 75 MHz plus the control panel
frequency. The LO signals are used by
t he nodul at or/ demodul ator in the proc-
essing of transmt/receive signals.
The synthesizer also generates a |-kHz
tone which is used by the nodul ator/
denmodul ator to devel op a cw key tone.

2-27.  MODULATOR/ DEMODULATOR . In trans-
mt operation the nodul ator/dermodul at or
converts the Xmt Audio into two succes-
sive internediate frequencies and then

2-7
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into the Xnmt RF. During receive opera-
tion, the sane circuits reverse the oper-
ation, extracting the Rcv Audio from the
rf input signal.

2-28. HARMONI C  FI LTER The harnonic
filter renoves spurious received signals
and suppresses transnitter harnonics
using six bandpass filters. The Filter
Select signals from the control panel
determine the choice of filter. In
transmit node, Xm RF is routed from the
power anplifier through the filter and
to the antenna tuner. In receive node,
the rf flow is reversed.

2-29. PONER SUPPLY, The power supply
converts the +28v to 6.5v and 12.5v.

2-30. AMPLI| FI ER/ COUPLER.

2-31. PONER  AMPLI FI ER. The Xnt RF from
the rnodul ator/demodulator is anplified
by the power anplifier during transmt
operation to provide 20 watts of power.
The power anplifier is bypassed during
recei ve operation.

2-32. ANTENNA  TUNER. In transmt oper-
ation, the filtered Xmt RF from the
harmonic filter is routed through the
antenna tuner to the selected antenna.
The antenna tuner automatically matches

the antenna inpedance to the radio set.
In receive operation, the rf flow is
rever sed. The antenna tuner is bypassed

if the antenna select switch (ANT SEL)
is in the 50-CHM position.

2-33. BATTERY PACK.

2-34. DESCRI PTI ON. The
consists of 16 silver-zinc

battery pack
cells which

2-8

are connected in series. Each cell has
a noninal voltage of 1.86v. The rated
capacity for the battery pack is 4.8
anper e- hours. Later versions of the
battery pack may use different battery
cells, such as nickel-cadmum or [lithium
fluoride.

2-35. PONER DI STRI BUTI ON SYSTEM ((ECgure
Z=3) .

2- 36. DESCRI PTI ON. The +28v Battery
(power input) from the battery pack is
routed through the anplifier/coupler to
the power anplifier nodule and a fuse
and to the control panel nodule, |ocated
in the receiver/exciter unit.

2-37. In the control panel, the +28v
Battery is routed through a fuse and
through the VOLUME switch where it is
redesignated as +28v On. The +28v On is
routed to the follow ng nodules: power
amplifier (anplifier/coupler unit),
modul at or/ denmodul ator, synthesi zer,
harmonic filter, and power supply.

2-38. The power supply converts the
+28v On to +6.5v and +12.5v. The +12.5v
is routed to the control panel,

synt hesi zer, and
The +6.5v is routed to
nodul at or / denodul at or,

and antenna tuner. The
filters out any ripple in
converting the +6.5v to +6v.
routed to the

2-39. The power anplifier
Regulated to the relays of
tuner during the tune node.
voltage will vary from +14

on the anbient tenperature.

nodul at or / denpdul at or.
the synthesizer,

power

synt hesi zer
the +6.5v by

anplifier

The +6v is

nodul at or/ denodul at or.

supplies +16v

the antenna
Thi s

+ 2v depending
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Figure 2-2. Radio Set Overall Block Diagram
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A (FIG 2-4)
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SECTION 111
DETAI LED FUNCTI ONAL  DESCRI PTI ON
2-40. RECEI VER/ EXCI TER. Select signals are applied to the har-
monic filters to select the proper band-
2-41. CONTROL PANEL (Egure _2-14). pass filter for the operating frequency.
A frequency change (AF) signal is gener-
2-42. Gener al . The control panel con- ated each tine a new operating frequency
tains the operational controls of the is selected. The AF signal indicates to
radio set. Audio input/output connec- the nodul ator/denodul ator that a new fre-
tors J1 and J2 are also provided to per- quency has been selected, initiating a
mt connecting audio devices selected by tune start to the antenna tuner and the
the operator. The control panel pro- synt hesi zer.
vides the following controls.
2-44, Frequency Select Signals. Fre-
2-43. FREQUENCY KHZ Switches (right qgquency Select signals for 100 Hz, 1 kHz,
hal f of figure). The FREQUENCY KHZ 10 kHz, 100 kHz, 1 MHz, and 10 MHz are
switches S1 thru S6 produce a binary- routed from the frequency select
coded-deci mal (bed) output which con- switches to the synthesizer. The 1-
trols the radio set operating frequency. and 10-MHZ signals are also routed to
Bcd is a 4-digit binary code, where the antenna tuner which uses them in the
0000=0, 0001=1, 0010=2, . . .., 1001=9. automatic i npedance-matching process.
Frequency Select signals are sent to the [Tables _2-1] and 2-2 list the bed logic
synthesizer to deternine the frequency for FREQUENCY KHZ switches S1 and S2
of the 75-105 MHz LO signal. Filter thru S6, respectively.
TABLE 2-1. FREQUENCY KHZ SWTCH S1 BCD LOdC
Di al Qutput Pin
Setting 2 1 X A B c
0 0 0 - 0 nc 1
1 0 1 - 1 nc 1
2 1 0 - 1 nc 0
1 = +12v
0 “gnd

- = normally open;

nonentarily gnd when swtch

i s changed
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TABLE 2-2. FREQUENCY KHZ SWTCHES S2 THRU S6 BCD LOG C

Di al Qutput Pin
Setting 8 4 2 1 X

0 0 0 0 0
| 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
1 = +12V

0= gnd

= nornally open; nonentarily gnd when switch is changed

2-45. Harnonic Filter Select Signals. (grid) is applied to the emtters (E)
Filter Select signals for the 2-3 M1z, of band switches QL thru @. The 2 Mt
3-5 Mz, 5-8 MHz, 8-12 Mz, 12-20 ME thru 7 Mz Select signal corresponding
and 20-30 MHiz Bands are developed by to the selected dial setting is applied
frequency select switches S1 and S2 and to the appropriate band switch base (B).
sel ector decoder nmultiplexer Ul and U2. This sets the desired band control |ine
The selector decoder logic for Ul is on the collector (C to ground. The
described in[fablre—2-8, and for W2 in emtters (E) of the 8-12 MLz and 12-20
[fable 7-74] Mtz band switches, 4 and &, are tied
to ground and wll apply a ground on
their band control |ine whenever an 8-11
2-46. The enmitters (E) of the 2-3 Mz, MHz or 12-19 Miz Select signal (1=+12v)
3-5 M, and 5-8 M¥z band switches @I, is applied to their base.
@ and @B are controlled by 2-7 wmz Band
Switch Enable from frequency select 2-47. lists the operating fre-
switch S1. Wwen a frequency of 2 to quency of the radio set, and-lists the
7 MHz has been selected on the control selected band switch and filter select
panel, the 2-7 M{z Band Switch Enable output for each frequency.
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SELECTOR DECODER Ul LGGEC

TABLE 2-3.

Pin

CQut put

24

14 15 12

13

0 0 0 O

Pin

I nput

10

11

+12v

1

gnd

0

no effect

X =

SELECTOR DECODER U2 LOEC

TABLE 2-4.

out put's

(when

to 15)

tied

7

I nput s

1 4 2 6 5

0 X O

1 0 X 1

T+12v

1

“gnd

no effect

X =

2-17
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TABLE 2-5. FILTER SELECT LOGd C
Qperating S1 S2
Frequency Di al Di al Band Switch Control Line

(MHz) Setting Setting Sel ect ed out put
0 0 0
! 0 |
2 0 2 QL 2-3 MHz Band
3 0 3 Q@ 3-5 MHz Band
4 0 4 Q@ 3-5 MHz Band
5 0 5 @ 5-8 MHz Band
6 0 6 @ 5-8 MHz Band
! 0 7 ® 5-8 MHz Band
8 0 8 o7 8-12 MHz Band
9 0 9 o 8-12 MHz Band
10 | 0 0! 8-12 MHz Band
11 | | o7 8-12 Mz Band
12 | 2 03} 12-20 MHz Band
13 | 3 03) 12-20 MHz Band
14 | 4 03) 12-20 MHz Band
15 | 5 & 12-20 MHz Band
16 | 6 ® 12-20 MHz Band
17 | 7 ® 12-20 MHz Band
18 | 8 ® 12-20 MHz Band
19 | 9 03 12-20 Mz Band
20 2 0 20-30 Mz Band
21 2 | 20-30 MHz Band
22 2 2 20-30 Mz Band
23 2 3 20-30 MHz Band
24 2 4 20-30 MHz Band
25 2 5 20-30 MHz Band
26 2 6 20-30 MHz Band
27 2 7 20-30 MHz Band
28 2 8 20-30 Mz Band
29 2 9 20-30 Mz Band
Note 1: No output is selected for a frequency of less than 2 M.

Note 2: The 20-30 MHz Band is a direct output of SI.

2-18



2-48. Frequency Change. The frequency
change (aAF.) signal is generated each
time a new operating frequency is
selected. The AF signal is nomentary

0 (grid) during each change in setting
of the frequency select switches Sl
thru S5. AF is not generated by S6.
The AF signal indicates to the

modul at or/ demodul ator that a new
frequency has been sel ect ed.

2-49.  Volunme off/max (left half of
figure). The VOLUME OFF/ MAX S9 is a
conventional on/off switch and poten-
tioneter. The switch, when closed,
applies +28v On power fromthe bat-
tery pack to the MODE, SB, and LIGHT
switches on the control panel, and to
all radio set circuits. The potenti-
ometer Rl controls the level of Rcv
Audi o devel oped by the nodul ator
denmodul ator by tapping off a portion
of the audio (fromthe VOLUVE control)
back to the nodul at or/ denodul at or.

2-50. Mode. The MODE (node sel ect)
switch S8 provides both a +28v Xnt

Enabl e and/or a Data Enable signal to

t he modul ator/denodul ator.  The Xnt
Enable signal (V-TR and D-TR) pernits
Xm RF to be generated by the nodul ator/
denmodul at or when the nodulator is keyed.
The Data Enable signal (D-TR) indicates
to the nodul ator/demodul ator that a
data transnmission has been sel ected.

The nodul ator/denodul ator will cause
the receiver agc time constant to be
shortened. When a voice receive (V-RQV)
or data receive (D-RCV) has been

sel ected, the +28v Xnt Enabl e signal

is inhibited, preventing transm ssion
(receive operation only).

2-51.  Sideband Select. The SB (side-
band select) switch S7 applies either

an upper (USB-open) or |ower (LSB +28v)
Si deband Sel ect signal to the synthe-
sizer. The signal is used to switch the
70/80 MHz LO to provide either upper or
| oner single sideband operation.

2-52. Light The LIGHT switch S10 is a
press-and-hol d switch which applies +28v
On to panel lights DS1 thru DS6. Wen
the LIGHT switch is released, the panel
lights extinguish.

TM 11-5820-919-40-1

2-53. Audio Input/Qutput Connectors.
The audio connectors J1 and J2 enable
the operator to connect a handset or
headset and nicrophone conbination to
the radio set. A owtel egrapher’s key
can be substituted for the nicrophone
for code operation.

2-54. Handset or Headset and M crophone
Operation. Wen a handset or headset
and ni crophone are used in conjunction
with the radio set, they are connected
to the control panel by audio input/
output connectors J1 and J2. The push-
to-talk (PTT) signal and the Xnmt Audio
are routed through the low pass L-C
filter networks contained in the audio
filter to the nodul ator/denodul at or.

The audio filter rejects any rf which is
pi cked up by the cables leading to the
radio set fromthe mcrophone or hand-
set. The PTT is used by the nodul ator/
denmodul ator to key the mpdul ator for
transmt operation. Rcv Audio fromthe
modul at or/ demodul ator is also routed
through the audio filter to the handset
or headset.

2-55. CWKey. A cw telegrapher’s key
is normally used in conjunction with a
headset, but can be used with a handset.
The cw tel egrapher’s key outputs a CW
Key signal which is filtered and routed
to the nodul ator/denmpdul ator. The CW
Key signal is used by the npbdul ator/
denmodul ator to activate the keyline
circuits and internal 1-kHz nodul ation
tone circuits.

2-56.  SYNTHESI ZER MODULE (Figure 2-5).

2-57. General. The synthesizer pro-
vides input to the nodul ator/denodul at or
in the formof three high frequency LO
signals and one audible tone. The high
frequency LO signals are 5 Miz, 70/80
Mz, and 77-105 MHz. The 70-MHz LO
signal is outputted if USB is selected
and the 80 MHz is outputted if LSBis
selected. The frequency of the 77-105
MHz LO signal is 75 MLz above the fre-
quency selected at the control panel.
The audible tone (1 kHz) is used in the
modul at or/ denodul ator for alarm signals,
timng functions, and CW Key operation.

2-19
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2-58. Transm t/ Recei ve. The nodul e
functions identically in either transmt
or receive.

2-59. 5-MHz LO The 5-Miz tenperature-
conpensated crystal oscillator (TCXO Ul
generates the 5-MHz LO signal. The
5-MHz LO is routed to the multiplier U8
and the frequency divider W9 (via anpli-
fier ). The 5-MHz LO is also routed
to the nodul ator/denpdulator at J3. All
other frequencies are referenced to the

output of this oscillator.

2-60. 70/ 80-MHz LO The 5-Miz out put
of the crystal. oscillator Ul is applied
to multiplier U8 where 70-80 Mz har-
nonics are generated. Narrow bandpass
filters FL2A and FL3B pass 70 and 80
MHz, respectively. The peak anplitudes
are adjusted in limter U7/ and outputted
to three filters (FL2C, FL3A and FL2B).
Wien the LSB +28v select line is at +0v,
filter FL2C receives 70 Mz LO \Wen
the LSB +28v is +28v, filter FL3A
receives 80 Miz LO Filter FL2B
receives the 70 Mz (whether LSB +28v

is on or off) which is used in the 77-
105 Mz voltage-controlled oscillator
(vCo). The 70 or 80 Mz is routed
through power splitting transforner,

T2, and inpedance nmatching transforner,
T1, to the nodul ator/denodul ator.

2-61. 77-105 MHz LO The 77-105 MHz LO
is discussed in_paragraphs 2-62 thru
2-69.

2-62. VCO. The exact frequency of

the 77-105 MHz LO can be determined by
adding 75,000 kHz to the control panel
frequency. This frequency is generated
by the VCO U3. The oscillation fre-
quency of the VCO U3 is controlled by
the VCO tune voltage (2.6 to 9v). The
voltage is linearly proportional to fre-
quency. At 2.6v the VCO output is about
77 MHz, and at 9vit is about 105 MHz.
The VCO tune voltage changes when a new
frequency is selected at the control
panel . The tune voltage is part of a

2-20

phase-locked loop (PLL) and wll stabi-
lize when the VCO oscillates at the

sel ected frequency. For exanple, at

16 Mz (which is halfway between 2 and
30 MHz), the VCO tune voltage is +5.8v
and the LO frequency is 91 M.

2-63. Low Frequency PLL . The |ow
frequency reference of the PLL begins
with the 5-Miz TCXO Frequency divider
W generates two frequency standards, 1
and 10 kHz, from the 5-Miz input. The
1-kHz Standard and the Frequency Select
Logic are applied to the low frequency
phase 1ock U5. The low frequency phase
lock generates a signal that is between
0.0900 and 0.0999 M1z (0.09XY, where X
and Y correspond to 1-kHz and O 1-kHz
control panel digits). CTable 2-6]lists
a few exanples. The 0.09XY Mz signal
mxes with 70.00 MHz from filter FL2B to
produce 70.09XY Mz and 69.91xY M.
The 69.91xY Mtz is filtered out at fil-

ter FL1A, leaving the 70.09XY Mz to be
anplified at anplifier AR3 and refil-
tered at filter FL1B. The 70.09XY Mz

is then applied to the VCO

2-64. H gh Frequency PLL. The
MHz enters the VCO U3 where it
with the output of the voltage-
controlled oscillator (between 77 and
105 MHz). The upper sideband product

of the mxing (77-105 + 70.09XY MHz)

is filtered out at the band-pass filter
L3-7, (C18-22. The frequency passing
through is 6.91-34.90 M. This is
approximately 4.91 Mz above the control
panel frequency.

70. 09XY
m xes

2-65. 10- kHz St andar d. The 6.91-34.90
Mz signal is routed through prescaler
W to high frequency loop filter U2.
These two circuits work together to

divide the 6.91-34.90 Mz input between
691 and 3490 tinmes. After the division,
the 6.91-34.90 M#z signal is about 10

kHz, which is phase and frequency-
conpared against the .10-kHz Standard.
Any difference will cause the VCO tune
voltage to change.



FROM
CONTROL PANEL
[FIG 2-4)

FROM
POWER SUPPLY
LFIG 4-1)

FROM
CONTROL PANEL
(FIG 2-a}

FAOM
MODULATORS
DEMODULATOR
[FIG 2-7]

FROM
CONTROL PANEL,
(FIG 2.4}

SYNTHESIZER 10 M Z |T0
ATA3 E MODULATOR
. Lo ILTER 7O MHZ LO 70 OR 80 MH 42 o 4
5 MHZ o 70 MHZ 23 4 70,00 MHZ 1 POWER OR B8O MHZ LD 24 DEMODULATOR (J1)
BMAZ Lo 70—BO MHZ T FILTER Lo FL2C SPLITTING/ 2ND FREQUENCY
| TCXO 30 *+—*14 Jp00mMHZ ) -l 3 IMPEDANCE ﬁfgg%?TEﬂ
1 FLZA LIMITER MATCHING =
MULTIFLIER , 80 Mz TRANSFOAMERS |
us P18 i LO FILTER 80 MHZ LO Tt T2
80 MHZ 22 4 80.00 MHZ 1 :
. . Ay
Amfolkas T 4 gtl]LD.'l-]El\.THZ ! S -| 32 [t To
PART OF | PART OF ' _ )
J3} P FL 3B Tt SMHZLO. < MODULATQR/
_ T 70 MHZ FILTER DEMODULATQR {J4)
) ‘ﬁsv 17 S 4 70,00 MHZ 1 JOMHZLY 3AD FREQUENCY
. )
{F1-4581f 3 25 FL2B CONVERTER
L (FIG 29)
TP12 PART OF | PART CF
8 MHZ T P13
LO AMPLIFIER 5 MHZ s FRAE- 7 1TKHZ STaNDAaRD 15 13 1T KHZ TONE 1 KHZ TONE 20f TO MODULATOR/
Q3 QUENCY TP7 DEMODULATOR (425
(P1-30§ 2 100HZ 1 p DIVIDER 10 KHZ [ 100H2 1 23 TP13 | AR3 TPE (FIG 2.37
100HZ 2 Y3 2 STANDARD 100HZ 2 0.00 XY ) 702 ®
(P1-21)) 4 20 LOW 20 MHZ A . 0,09X Y MHZ . géLOLiRMHZ 4 70.08 XY MHZ E\ 70.08XY MHZ
(P1-39} 4 eanz 4 10042 2 21 QUENCY 1 Flia L~
10042 8 PHASE TP15
P1-33)(10 \ FREQUENCY SELECT LOGIC PREL 2 5ok Ve
ipy.21)] 14 1KHZ 1 ’ N 1KHZ 1 17 US " MIXER
1KHZ 2 1KHZ 2
P1.22|18 18 P14
(P1.20)| 18 1KHZ 4 1 KHZ & 8
kinazmzz TKHZ 8 / 1KHZ 8 . 8
7 +6.5V POWER
FILTERS
Q1,Q2, 4 o 6V 6| TOo™MobDULATORY
+12.5V et DEMODULATOR
13 wi ARZ2.1, AR2.2
AR A N Y h\_} {FIZ 410
- 29 70.09XY MHZ
HIGH FREQUENCY
{P1-28)21 100KkHz T N 100KHZ 1 a5 LOOP FILTER
iP1-26)|23 100 KHZ 2 100 KHZ 35 uz veo
(P1.35) 25 100KHZ 4 100 KHZ 4 - ve |
(p1-25) 27 100 K1z 8 100 KHZ_8 18 MIXER TPS
1 MHZ 1 1MHZ 1 70.00XY 7-178 ]
{F1.13)| 29 \. FREQUENCY SELECT LOGIC 7 39 ; FILTER 3 MH2Z - 9 ilaF gﬁﬁ%SAss
1 MHZ 2 4 N 1MHZ T 70,095 MHZ
(F1-6) 31 40 EL1B L3-7, Ci8.22
i#1.1)(33 1 MHZ 4 1MHZ 4 a1
P1-17)[ 35 1Mz 8 1MHZ 8 42
10 MHZ 1 10 MHZ 1
(F1-4)|34 | 43 17-105
E!-lﬁ}aﬂ 1M MHZ 2 ) cRa 1O MHZE 2 a4 L MHZ I
TUNE START N
(J2.3}[15 \r:/ TPa | TO
. 18 * VOLTAGE ATOR/
-~ PRESCALER B T 34 77-105 MHZ LG J1, MODUL
{P1.29}30 I0KHZ 1 10 KHZ ) 18 ua 28 Ega&gﬁﬁf_gﬂ l\ VCO TUNE {2.6-3V) - 53 CONTRCLLED < DEMODULATOR (J2)
. 28 10 KHZ 2 10 KH2 2 19 39 0.69-3.49  MMZ . L/’/ OSCILLATOR 1SLF@i&:§NCY
(F1-24) FREQUENCY SELECT LOGIC - RESET PULSE co Vg
(P1.23)|26 10 KHZ 10 KHZ 4 20 a0 {F1G 2.9}
10/11
(P1-34)]24 10KHe 8 I 10KHZ 8 i 21 DIVIDER
6.91-34.90 2
~ W/
RESET 26 [
| 6.91.34,90 MHZ
o
PHASE LOCKED LOOD" J

™™ 11-5820-919-40-1

Figure 2-5. Synthesizer AIA3 Functional

Block Diagram

2-21/12-22 biuauk)



T™M 11-5820-919-40-1

TABLE 2-6. LOV FREQUENCY PHASE LOCK (U5)
I'nput  Pin Control  Panel out put
19 18 16 17 22 21 20 2 3 Frequency kHz 0. 09XY M
XY 0. 090XY
0 0 0 0 0 0 0 0 0.0 0. 0900
0 0 0 0 0 0 0 1 0.1 0. 0901
0 0 0 0 0 0 1 0 0.2 0. 0902
0 0 0 0 1 0 0 1 0.9 0. 0909
0 0 0 1 1 0 0 1 1.9 0. 0919
0 0 1 0 0 1 0 1 2.5 0. 0925
1 0 0 1 1 0 0 1 9.9 0. 0999
0 = gnd X is the I-kHz digit and Y is the
1 = open (+12v pullup) 100-HZ digit on the control panel.
2- 66. Prescal er. The effect of the 0011 (correspondeng to 30 kHz on the
prescaler U4 is to divide the 6.91-34.90 control panel), prescaler U4 pulses 1:11
MHz signal by ten and to cancel out the four tinmes and by 1:10 for the rest of
10-kHz digit setting from the LO To the frequency input. It pulses 1:11
cancel out the 10-kHz digit setting, again four times when it receives a
prescaler W4 divides by either 10 or 11; Reset Pulse from the high frequency |oop
that is, it pulses out once for every 10 filter 2. The systemlevel effect of

or 11 pulses

in.

[lable Z- |

sumari zes

the 10 versus 11 divisions is

expl ai ned

the input and output. For example, |If i n [paragraph__2-68]
the bcd Frequency Selection Logic is
TABLE 2-7. PRESCALER DI VISION CODE
No. of 1:11 Pulse Ratios.
Input @ Pin 10-KHZ Digit The Remmining Pulse Ratios
21 20 19 18 on Control Panel are all 1:10
0 0 0 0 0 1
0 0 0 1 1 2
0 0 1 0 2 3
0 0 1 1 3 4
0 1 0 0 4 5
0 1 0 1 5 6
0 1 1 0 6 7
0 1 1 1 7 8
1 0 0 0 8 9
1 0 0 1 9 10
1 = open (+12v pullup)
0 = gnd
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2-67.H gh Frequency loop Filter. to exactly 10 kHz. The divided signal
H gh frequency loop filter U2 divides will agree with the 10-kHz Standard and
the 0.69-3.49 Miz from the prescaler the VCO tune voltage will renmain con-
according to the code on the bcd fre- stant. If the divided frequency is
quency select pins. [_Table _2-8]gives a below the 10-kHz Standard, it wll
few exanples, After the high frequency cause the VCO tune voltage to increase.
loop filter U2 has conpletes its divi- If the divided frequency is above the
sions, it sends a Reset Pulse back to 10-kHz Standard, it wll cause the VCO
prescaler WA. If the VCO is tuned, the tune voltage to decrease.
0.69-3.49 MHz signal should be divided

TABLE 2-38. H GH FREQUENCY LOOP DIVISION CODE
Input Pin Control Panel No.
44 43 42 41 40 39 38 37 36 35 Frequency kHz Di vi si ons
} - ) } } ) } } S1(100) +S2(10)
+S3+49
0 0 0 0 1 0 0 0 0 0 2,000 69 (20 + 49)
0 1 0 0 0 0 0 0 0 0 10, 000 149 (100 + 49)
0 1 0 1 0 1 0 0 0 1 15, 100 200 (151 +49)
0 1 0 1 1 0 0 0 0 0 16, 000 209 (160 + 49)
1 0 1 0 0 1 1 0 0 1 29, 900 348 (299 + 49)
0 = ground S1 is 10-MAZ digit, S2 is 1-MHz digit, and
1 = open (+12v pullup) S3 is 100-kHz digit on the control panel
2-68. Exanple - Steady State Operation 3. The output of the mixer U6 is

of 77-105 Mz LO Wth FREQUENCY KHZ Set

to 15,184.3. This exanple sunmarizes
the operation of the 77-105 MHz LO
[Table _2-9]lists the equations from
which any FREQUENCY KHZ setting can
be figured.

1. The output of the LO is 75,000.0
kHz above the FREQUENCY KHZ set -
ting. This is 15,184.3 kHz plus
75,000.0 kHz or 90,184.3 kHz.

t he

2. The output of | ow frequency

phase lock is 90.0 kHz above the
XY (4.3 kHz digits). This is
90.0 plus 4.3 kHz or 94.3 KkHz.

70,000 kHz plus or mnus 94.3 kHz.
The filtered product which reaches
the VCO at pin 15 is 70,000 kHz
plus 94.3 kHz or 70,094.3 kHz.

4, The
t he

output of the mixer wthin
VCO U3 is 90,184.3 kHz (the
LO plus or mnus the 70,094.3

kHz from the mxer U6). The mnus
product reaches the prescaler W
at 0,090.0 kHz. Note that the XY
(4.3) kHz digits have been m xed
out by the correct LO output. 1In
addition, the prescaler input is
always 4.91 M1z above the FRE-
QUENCY KHZ setting. So 2.000 M
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plus 4.91 MHz is 6.91 MHz, and by 200. The 2,000,000 pulses will

29.9999 MHz plus 4.91 Mtz is 34.90 be divided to 10,000 pulses, which

Mz . corresponds to 10 kHz. This will
match the 10-kHz Standard and the

5. [CTable Z7 indicates that the pre- VOO tune voltage wll remain

scaler will pulse at a 1:11 ratio const ant .

nine times and then pulse at a

1:10 ratio the remaining tines 7. The approximate VCO tune voltage

before it is reset. The high can be determined from the slope

frequency loop filter wll send formul a

one reset pulse back to the

= +
prescaler for every 200 pulses g mP+b
(see[table 4-8, nunber of divi- wher e
sions) it receives from the pre- _
scal er. This neans that the pre- g = the VOO tune voltage
scaler wll pulse 1:11 nine tines m = 6.4/28., 000
and 1:10 191 tines. So, for the - 2.29 X10°
first 2009 pulses which enter the _ _
prescaler, 200 pulses wll reach P = frequency kkz = 15,184.3
the high frequency loop filter. b "+2.13v
This is repeated for the renainder _
of the 20,090,000 pulses (corre- In this case, the VCO tune voltage
sponding to 20,090,0 kHz) until is +5.6v.
2,000,000 pulses reach the high
frequency loop filter. 8. Since the VCO tune voltage is con-
stant , the voltage controlled oscil-
6. indicates that the lator will continue to oscillate
divide counter inside the high at 15,164.3 kHz, which is the LO
frequency loop filter wll divide out put
TABLE 2-9. EQUATION SUMMARY
Conponent Pin For mul a
1. VGO, U3, LO 34 P kHz + 75,000 kHz = a
2. Low Frequency 29 S6 (.1) kHz + S5 kHz + 90.0 kHz = b
Phase Lock, U5
. M xer U6 1 b kHz + 70,000 = C
4, VCO, U3, mxer 19 a kHiz - CkHz=dkHz
= P Mz + 4.91 ME
5. Prescaler, W 39 (d kHZ - (sS4 + 1) 10 kHz)/10
6. High Frequency Loop Filter U2, (S1 (100) + S2 (10) + S3) + 49
di vide nunber
7. High Frequency Loop Filter W2, 18 g = nP + b = VCO tune voltage
VCO tune voltage b = +2.13
m= 2,29 X10°
Wher e
P is the control panel S3 is the 100-kHz digit (1)
frequency in KkHz. S4 is the 10-kHz digit (8)
S1 is the 10-M1Z digit (1) S5 is the 1-kHz digit (4)
S2 is the 1-Miz digit (5) S6 is the 100-Hz, digit (3)
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The Tune Start
nmodul at or/ denodul at or
monmentarily grounds the 0.69-3.49 Mz
Li ne. The divided frequency at the high
frequency loop no longer equals 10,000
Hz. The VCO tune voltage increases,
causing the LO output to shift. Event u-
ally, a new steady-state LO frequency is
reached.

2-69. Tune Start.
signal form the

2-70. 1-kHz Tone. The 1-kHz Standard
devel oped at the frequency divider W is
routed to |owfrequency phase lock Ub.
The low frequency phase lock Us filters
the 1-kHz Standard, and routes the 1-kHz
Standard to the nodul ator/denodul ator.

2-71. Power Filters. The +12.5 and
+6.5v from the power supply is given
additional filtering at power regulator

AR2-1, AR2-2, QL and Q. The +12.0 and
+6.0Ov are distributed within the synthe-
si zer. The +6.0Ov is also applied to the
modul at or/ dempodul at or . The chip supply
voltage for operational anplifiers AR2-1
and AR2-2 is provided by transistor 4,

which is controlled by operational anpli-
fier ARL-1.

2-72.  MODULATOR/ DEMODULATCR  (Fi fife —2-6) .
2-73.  General. The nodul ator/denmodul a-
tor perfornms audio-to-radio frequency
conver si on. It also coordinates other
functions, such as level control, gain
controls, fault signals and tuning ini-
tialization. The nodul at or/ denodul at or

contains the frequency converters and

the audio control hybrid. The frequency
converters are controlled by the audio
control  hybrid. The Keyline signal from
the audio control hybrid, and the +28v
Xm Enable from the control panel, deter-
mne whether the radio set is in transmt
or receive operation.

2-74. Transm t Operation. In transmt
operation, the Keyline signal and +28v
Xm Enable are routed to the frequency
converters, enabling the transmt cir-
cuits. The Xnt Audio is then processed
by the audio control hybrid and sent to
the frequency converters. The frequency
conversers translate the Xmt Audio fre-
uency into two internmediate frequencies

2-26

(if.) and then into Xm RF. The Xnt RF
is then routed to the power anplifier
for further anplification.

2-75. Receive Operation. In receive

operation, the absence of the Keyline
signal places the frequency converters
into receive node. During receive

operation, the frequency converters
extract the Rcv Audio frequency from the
incomng RF Signal (denodulation). The
audio control hybrid processes the Rcv
Audio and routes it to the control
panel .

2-76. Audio Control Hybrid [(Frgure 2-7).

NOTE
The audio control hybrid is
not repairable but the block

diagram [(figure 2317) is neces-
sary to understand the func-

tion. Therefore, no circuit

designators are given.

2-77. Gener al . The audio control
hybrid contains the control circuits
required by the nodul ator/denodul ator
to control and process the Xnmt and Rcv
Audi o. The hybrid also generates Tune
Start , Power Anmplifier (PA) O/ Of (not
used in PRC104; wused with AM 6879/ URC)

and Keyline signals.

2-78. Transmi t Operati on. Xmt  Audi o
is received from the control panel and

routed through the m crophone/data
attenuator switch to the transnit audio
anmplifier. Wien in voice node, the Xnt

Audio is not attenuated. In data node,
the data Xm Audio is attenuated by

the microphone/data attenuator switch.
The transmt audio anplifier is a three-
stage differential anplifier with an
agc feedback loop consisting of the

transmt output level adjust and a gain
control anplifier. The gain control
anplifier tries to maintain a constant
output with a varying input. The out put

of the transmt audio anplifier is
routed to the third frequency converter
for further processing and to the side-
tone level adjust for use in sidetone
operati on.
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Figure 2-6. Modulator/Demodulator A1A1 Functional Block Diagram
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2-79. Voi ce Transmi ssion. Wien voice tone level adjust and applied to the
transmssion (V-TR) has been selected on 1-kHz electronic switch. Wwen the CW
the control panel and a handset (or head- Key signal is applied to the 1-kHz elec-
set) is used, the Xnt Audio is routed tronic switch from the control panel,
through the collector to the emtter of the 1-kHz tone is routed through the
the microphone switch and to the trans- electronic switch to the third frequency
mt audio anplifier. No attenuation converter and to the sidetone |evel
takes place. adj ust. The 1-kHz tone is present when-
ever the telegrapher’s key is pressed
2- 80. CW Key Transnission. Wien V-TR (CW Key 0). The 1-kHz electronic swtch
has been selected on the control panel operates in the same nanner during Tune
and a telegrapher’'s key is used, the In Progress to generate the Tune In
transmt audio anplifier is bypassed. Progress tone. descri bes
The 1-kHz tone is received from the syn- the logic for the 1-kHz electronic
thesizer and routed through the 1-kHz switch.
TABLE 2-9A 1-KHZ ELECTRONIC SWTCH LOGC
I nput
cw | Tune In Progress 1-kHz Switch Results
1 1 Open
0 1 Cl osed
1 0 Cl osed
0 0 Cl osed
0 = gnd
1 = open
2-81. Data Transni ssion. Wen data attenuator of the mcrophone attenuator
transm ssion (D-TR) has been selected on switch. The Xm Audio is attenuated to
the control panel, Data Enable enables -36 dbm when the input is O dbm Ref er
the mcrophone attenuator control, and tofable 2-10 for microphone/data
the Xm Audio is routed through the attenuator switch |ogic.
TABLE 2-10. M CROPHONE/ DATA  ATTENUATOR SWTCH LOGAC
I nput
Data Enable Transmit Audio
0 Not attenuated

Attenuat ed

2-31
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2-82. Receive Operation. Rcv Audio i S
received from the third frequency con-
verter and routed to the agc buffer and
the receive audio anplifier. The Rcv
Audio input level is controlled by Rcv
Audi o level adjust R12. The output of
the agc buffer (a voltage follower) is
routed to the agc generator in the third
frequency converter. The Rcv Audio is
routed through the receive audio anpli-
fier to the control panel. The |evel

of the Rcv Audio output of the receive
audio amplifier is controlled by the

through one of the following swtches:
audi o-el ectronic swtch, data electronic
switch, and sidetone electronic swtch.

2-83. Voice and CW Operation. Duri ng
voice or cw operation, the audio elec-
tronic switch is closed, routing the
audio From Vol control Wper to one of
the differential inputs of the first
stage of the receive audio anplifier.
This signal controls the level of Rcv
Audi o frequency. descri bes

level of the signals which are routed the audio electronic switch |ogic.
TABLE 2-11. AUDIO ELECTRONNIC SWTCH LOdC
| nput
Data Enable Voice Switch
0 Cl osed
1 Open
2-84. Data Qperation. During data through the data level adjust to the
operation, Data Enable from the control input stage of the receive audio
panel opens the audio electronic swtch anplifier. This signal controls the
and closes the data electronic swtch. level of Rcv Audio. Refer to
The To Vol Control signal is routed for data electronic switch |ogic.
TABLE 2-12. DATA ELECTRONIC SWTCH LOdC
I nput
Data Enable Data Switch Results
0 Open
1 Cl osed
2-85. Si detone  QOperation. During trans- closes the sidetone electronic swtch,
mt operation, the Xm Audio is routed and a portion of the Xnmt, Audio is routed
through the sidetone level adjust to the to the receive audio anplifier. Tabl e

sidetone electronic swtch.
Enable from the power

Si det one
anplifier

2-13 describes the
switch |ogic.

si detone electronic
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TABLE 2-13. SIDETONE ELECTRONIC SWTCH CONTROL
I nput
Si detone Enabl e Sidetone Switch Results
1 Open
0 Cl osed

2- 86. Tune Start ( AF). The tune start
logic is enabled:

1. When the radio is first turned on.

2. Wien the FREQUENCY KHZ settings
(except for 100 Hz) are changed on
the control panel.

3. By the +28v Xnt Enable signal when
the node switch is reset to voice
transmt or data transmt.

The output of the tune start logic is
applied to the tune start control which
causes tune start switch QL to close,
routing the Tune Start signal to the
power anplifier, antenna tuner, and the
synt hesi zer. The Tune Start signal wll
be on (a ground) for a period of 65
mlliseconds.

2-87. Tune Fault/Low Voltage Fault.

The tune fault generator generates a
Tune Fault signal (repetitive beep) when
a Tune Fault signal is received from the
antenna tuner. The low voltage fault
generator generates a Low Voltage Fault
tone (repetitive click) when the +28v On
from the control panel drops below +20v.
The outputs of the tune and |ow voltage
fault generators are routed through the
receive audio anplifier to the control
panel and then to the handset.

2-88. Keyl i ne. The Keyline logic
signal is generated by:

1. +28v Xmt Enable signal (MXDE
switch on control panel set to

V-TR or D TR) and PTT signal
from the handset or headset.

2. +28v Xnt Enable signal and CW Key
signal from telegrapher’s key.

The keyline logic is inhibited by the
Tune Fault signal. If not inhibited,
the keyline logic signal from the Key-
line Control causes Keyline Switch

&, & to switch, routing the keyline
signal to the first, second, and third
frequency converters and the power
anmplifier.

2-89. 100 u! F Switch. Wen Data Enable
is received from the control panel, the
100 yl F switch switches a 100-mi crofarad
capacitor out of the third converter cir-
cuits. The frequency converter wuses the
100-mi crofarad capacitor for agc release
tine constant. In voice node, the agc
release time is about 1 second and in
data node it is 0.1 second.

2-90. ALC Feedback [(Frgure 2-8). The
ALC In signal is routed from both the

power anplifier and antenna tuner. The
power anplifier sanples the VFW from
the harmonic filter and conpares it
against a +14.5v reference. The +14.5v
corresponds to a 20-watt radio output.
Wien the VFW exceeds the +14.5v refer-
ence, the ALC voltage rises. The audio
control hybrid reduces the output of the
second converter at a rate of 8 db/v ALC
In. The maxi num ALC voltage is +6v,
which corresponds to nore than a 40-db
reduction of the second converters’'s
out put  power. The antenna tuner sanples
the radio set output in the tune node
(via the rf sensor bridge) and conpares
it against a +2.74v reference. The
+2.74v indicates a 2-watt radio output
from the rf sensor bridge. The audio
control hybrid reduces the gain as
above.

2-33
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2-91. ALC In [Fgure_2z-7). In the antenna tuner applies a Tune In Progress
audio control hybrid A4, the ALC In is signal to the ALC time constant swtch.
routed to the ALC Of/On. The reference
voltage from the ALC offset adjust deter- 2-92. PA OFF/ON Control. [Table 2Z-14]
mnes the threshold at the ALC anplifier. describes the PA OFF/ON control |logic.
The time constant of the ALC anplifier The PA OFF/ON control is used with other
output is adjusted by the ALC time con- configurations of the receiver/ exciter,
stant switch. This occurs when the but not the AN PRC 104.
TABLE 2-14. PA OFF/ON CONTROL LOG C
I nput
+6.5v  Transmt Enable PA OFF/ON Control Result

1 ON - (3.5 m)

0 OFF - (0 mm)
2-93. Frequent y Converters [(Figure 2-9). Receive Audio beconmes the To Vol Control

2-94. Third Converter A3. In transmt
operation, relays K1 and K2 are ener-
gized by the +28v Xnt Enable and by the
Keyline ground signal. This permts the
Xm Audio to be mxed with the 5-MHz LO
(amplified by Ql) at nmixer W via the
energized contacts (3-2) of K2. The 5-
MHz mxing product goes to the sideband
filter FL2 via the energized contacts
(7-8) of relay K2 and contacts (7-8) of
relay Kl. The energized contacts (2-3)
of relay K1 also route +12.5v to the
first converter. The +12.5v Xnt al so
turns switch @ on, which causes +6.5v
Xm to be applied to the second con-

verter A2 and the audio control hybrid,
Ad. In receive operation, the relays
are not energized so the 5-MHz if. goes

through anplifiers UL and U2 and +12.5v
is applied to Zener diode VRL (which
breaks down at +6.5v). The gain of the
5-MHz if. is controlled at W and Ul by
the agc voltage from the agc generator
U3. This agc voltage is also applied to
the second frequency converter via FET
Q7; FET Q7 conducts when the +12.5v Xmt
enable is absent at the gate (Q. The
agc generator, in turn, is controlled by
the Rcv agc receive audio signal from
the audio hybrid. A portion of the agc
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signal which is fed back to the audio
control hybrid to control the output of
the receive audio anplifier. In data
node, a 100-microfarad capacitor is
switched out, which shortens the tine
constant on the agc generator output.
Finally, the 5-Mz if. mxes with the
5-MHz LO to create the audio frequency
and upper sideband nixing product at

m xer W,

2-95. Sideband Filter FL2. The crystal
filter functions identically in receive
and transmt operation. The filter
rejects frequencies other than 4.9970

to 409997 MHz.

2-96. Second Converter. In transmt
operation, relay KL is energized by the

+28v Xmt Enable and by the Keyline sig-
nal . The 5-MHz if. goes through match-
ing transforner T1 and to anplifier U2;
the level (anplitude) of the entire

nmodul at or/ denodul ator transmt out put

is controlled at this anplifier by the
ALC signal from the audio control hybrid
A4 and by the presence of the +6.5 Xmt
Enabl e signal. The 5-MEz if. is applied
to mixer U4 where it mixes with the
70/80 Mz LO (The 70/80-Miz Lo has
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been previously anplified at anplifier
Ul.) This results in a 75-Miz mxing
product (either 75 plus 65 ML or 75
plus 85 MHz). The 75-MHz mixing product
is routed through energized contacts 8-7
of relay K1, through amplifier QL, T3
and back through energized contacts 3-2.
The 75-MHz mixing product is routed to
bandpass filter FL1. In receive node,
the 75-MHz if. passes through deener-
gized contacts (2-4-7) of relay K1,
through anplifier QL and back through
contacts 3-6-8. The 75-MHz if. mxes
with the 70/80-M&z LO at mixer U4

The 5-MHz mixing product goes through
anplifier @, T4 and isolation trans-
forner T5. The FET B3 and anplifier U3
control the gain of the 5-MHz m xing
product . The control signal is applied
from the agc generator U3 in the third
converter. Finally the 5-MHz mXxing
product is routed to pin 29 to the
sideband filter FL2.

2-97. Bandpass Filter FL1. The filter
functions identically in receive and

transmt operation. The filter rejects
frequencies other than 75 Mz, +]15 kHz.
2-98. First Converter. In transnmit

operation, relay Kl is energized by the
+28v Xnt Enable and by the Keyline
ground signal. The 75-MHz if. goes to
mxer U2 where it nmixes with the 77-105
ML LO (The 77-105 ML LO has been
previously anplified at anplifier UlL)
This results in the rf mxing product

Filter Select Signal

20-30 Mz Band
10-20 MHz Band
8-12 MHz Band
5-8 MHz Band
3-5 Mz Band
2-3 Mz Band
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(2-30 Mz and 152-180 MHz). The rf

m xing product is routed through ener-
gized contacts 8 and 7 of relay Kl Lo
the 2-30 MEz anplifier QL thru @3, T1
thru T6 where it is boosted to 0.25
watt . The frequency conponent above

30 MHz is not anplified. The +12.5v
Transmt from the third converter powers
this anplifier. The rf mixing product
goes through energized contacts 3 and 2
of relay KL to the output jack, J3. In
receive operation, the 2-30 MHz rf is
routed through contacts 2, 4, 6 and 8 of
relay KL to mxer U4. The 2-30 MHz rf
mxes with the 77-105. MHz LO to produce
a 75-MHz mxing product.

2-99. HARVONIC FILTER (Frgure—Z-10).

2-100. Cener al Transmt Operation.
The harnonic filter suppresses trans-
mtter harnmonics and noise |evels out-

side of the selected frequency band.

2-101. Bandpass Filter Sel ection.

The selection of one of six bandpass fil-
ters, FL1 thru FL6, is controlled by the
filter select Band signals from the
control panel. The filter select signal

(grid) is applied directly to the relays
of the selected bandpass filter to

provide a return path for the relay

sol enoi d. The following chart Ilists the
filter select Band signal and the filter
selected by the signal. For exanpl e,

the 2-3 MHz Band Select signal selects
FL6 between 2,000 kHz and 2,999 kHz.

Sel ect ed Filter

FL1
FL2
FL3
FL4
FL5
FL6
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2-102. Transmit/Receive RF  Processing.
Xnt RF from the power anplifier is
routed through the -energized contacts of
relay K1 of the selected filter via the
filter network and through the rf |ow
pass filter and the rf detector to the
antenna tuner. The rf low pass filter
is an L-C filter network which inproves
the high frequency suppression (above

30 Miz) of the selected bandpass filter.
The rf detector generates dc voltages
proportional to the forward power (VFWD)
and the reflected power (VREFL).

2-103. Receive QOperation. Recei ve
operation is in the reverse direction:
from the antenna tuner through the rf
detector and rf low pass filter, and
through the energized contacts of the
selected filter to the power anmplifier.

2-104. POWER SUPPLY (Frgure—Z-=1I).

2-105. General . This nodule converts
+28v from the battery (via the control
panel) to +6.5v and +12.5v for wuse by
the other nodul es.

2-106. Down  Swi t chi ng. The actual
conversion from +28v to +12.5v/+6.5v is
performed by the down switchers U3 and
U shown in the detail of
A transistor switch (Q is driven on and
off at a switching frequency of approxi-
mately 77 KkHz. Wien the switch (Q is
closed, current flows through the
inductor (L) and charges the capacitor
(c). Wien the switch opens, the energy
stored in the inductor (L) is trans-
ferred into the capacitor (C via the
diode (D). The voltage on the capacitor
(O is determined by the ratio of «closed
to open tine of the switch (Q. The
switch (Q and diode (D) are integrated
parts of switching regulators U3 or WA
The other elenents are discrete.

2-107. Switching Frequency. The volt-
age feedback from the +12.5v or +6.5v
output nodulates the on/off periods of
timers Ul and U2, respectively. That
is, if the load is small, the capacitor
will charge easily and cut the slave

2-40

timer off. Conversely, if the load is
large, the slave tinmers Ul and U2 will

stay on (low) for a longer interval.

2-108. Overload Latch. The overl oad
latch circuit QL, @ wll shut the slave
timers UL and W2 off if an abnornally
large load should appear. The Ilarge

current flow through R3 will turn QL on
which will then turn @ on, which then
causes QL to latch on. A large voltage

then appears on the Voltage Feedback
line and turn Ul and W2 off. The power
supply remains off wuntil the +28v input
is renmoved nonentarily by switching the
radio off and then back on:

2-1009. AMPL| FI ER/ COUPLER UNI T.
2-110. PONER AMPLI FI ER (ELgure Z2-T17).
2-111. Gener al . The power anplifier

boosts the 0.25-watt (nominal) output
from the nodul ator/denodul ator to pro-
vide 20 watts (nomnal) rf power at the
ant enna. The nmopdule also contains tem
perature conpensation and overpower pro-
tection circuits which prevent danmage

in the event of a mnalfunction. In addi-
tion, the regulated power supply for the
antenna tuner relays is in this nodule.

2-112. Transm t/ Receive Operation.

In transmt operation, relays Kl and
K2 are energized by the Keyline signal
from the nodul ator/denodul ator. These
relays switch the anplifiers into the
rf path in the transmt node. They al so
cause +28v Battery to be switched into
the system as +28v Battery Xnt. When
+28v Battery Xm is present, switch QL3
conducts and applies +6v Transmt to
various circuits. In receive operation,
the relays are deenergized and the rf
bypasses the anplifiers.

2-113. RF Preanplification. The

driver stage (T1, @3, @, T2) anplifies
the 0.25-watt Xmt RF to about 2 watts
using a push-pull anplifier configura-
tion (basically two transistors @&, @
with input and output transfornmers T1,
T2). This stage is powered by +28v
Battery. The amplification of this
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stage can be retarded by the PA disable
switches &4, . These two switches are

normally enabled (conducting) by the
overshoot control (AR4-2, AR3-2). | f

the enabling voltage is reduced, &4 and
@ wll decrease conduction and reduce
the rf anplification.

2-114. RF  Qutput Anplification. Next ,
the rf is anplified to about 20 watts by
the output stage (T3, QLO0, QL1, T4, T5).

This anmplification is also done using a
pushpull configuration, wusing T3 as an
input transformer and T4-T5 as output
transforners. This stage is powered by
+31v from the DC- DC converter.

2-115. Tenperature Conpensati on. Bot h
the driver stage (T1, @3, @, T2) and
the output stage (T3, QLO0, QL1, T4, T5)
use tenperature-conpensating bias cir-

cuits; (1) Q, @ and (2) Q7, @B, and

@, respectively. These circuits reduce
the tendency for the gain of the push-
pull anplifiers to increase as the tem
perature rises. Both bias circuits use
the +6.5v transmt for input voltage.
2-116. Overpower Detector AR4-1. The
overpower detector receives Xmt RF input

via isolation
excess in the power

transforner T6. Any |large
reflecting back at

the power anplifier will cause a voltage
to be applied to the overshoot control
and ALC circuits.

2-117. Overshoot Control AR4-2, AR3-2.
The overshoot control acts on informa-

tion regarding antenna match in the form
of buffered VFWD and VREFL inputs from
the harmonic filter, or input from the
overpower detector AR4-1. VFW is a
measure of the energy going to the
antenna and VREFL is a measure of the
energy that is reflecting back at the

harmonic filter. VFWD and VREFL are
summed, anplified, and conpared against
a reference value. |If the power reflec-

tion condition is nmonentarily high, the
overpower detector wll cease to apply
an enabling voltage to the PA disable
switch. The rf anplification wll be
reduced and power wll be reduced to a
safe level.

TM 11-5820-919-40-1

2-118. ALC AR3-1. The ALC anplifier
processes the sanme information as the
overshoot control (buffered VFW and

VREFL) but the reference voltage is

| ower . In addition, the ALC affects

the Xmt RF at the nodul ator/denodul ator
module and the reaction tine is slower.
Refer to the ALC paragraph in the

nodul at or/ denodul at or  [paragrapn 2-90) .
As a result of the longer reaction tinme
(typically 5 mnmlliseconds), the over-
shoot control acts to danpen the initial
peak of the Xmt RF until the ALC reduces
the Xnt RF at the nodul ator/denodul ator.

2-1109. Sidetone Enable AR2-1, Ql5.
This circuit determnes whether the
power output is adequate for transmt
communi cation (about 6 watts). 1f SO

audio feedback is provided to the oper-

ator. Again, the buffered VFW and
VREFL voltages are conpared against
reference values. The difference is

that the output of AR2-1 passes through
switch Q15. QL5 is enabled by both the
Keyline signal (grid) from the nodul ator/
denmpodul ator and an adequate power |evel.
The activated state (QL5 conducting) of
the Sidetone Enable is +1.4v or |ess.
The Tune In Progress signal provides

Si detone Enable by passing ground
through diode CR24 during the autonatic
tuning process. Wwen Tune |In Progress
is present, the operator hears a 1-kHz

t one.

2-120. Tune Check Enable AR2-2, Q16.
If, while transmtting, the antenna
shoul d becorme detuned, the Tune Check
Enable will be applied to the antenna
tuner. Buffered VFWD and VREFL are
sanpled and conpared against a reference
value at AR2-2. If the vsw is worse
than 1.6:1, the Tune Check Enable will
cause retuning the next time PTT is
pressed. QL6 ensures that the radio
is in transmt node and the Keyline is
grounded. In the active state, this
line is about +6v. Tune In Progress
will prevent a false Tune Check Enable
from being generated during the tuning
process.
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2-121. Tuner DC Source TR1, Q, @@, @3,

Q1. This ~circuit provides a regulated
power supply (+16v) for the relays in

the antenna tuner nodule. The circuit
conpensates for changes in tenperature
and battery voltage; it is activated by

grounds from Tune In Progress or Tune
Start lines which turn on swtch QL1.
As tenperature increases, the voltage

needed to drive the antenna tuner relays

will i ncrease. Conversely, if the
temperature decreases, the relay volt-
age wll decrease. The tenperature-
dependent voltage range is from about
+12v to +18v.  The nmechanism of tenpera-
ture regulation is thermistor TRl; as
the tenperature increases, its resis-

tance decreases. A Zener diode, VR1,
is connected so that a constant +18v is
applied to the thermstor. Transi stors
Q, @, @ buffer the therm stor output
to provide a |ow inpedance dc source.

2-1'22. DC-DC Converter. This network
converts +28v to +31v which is wused in
the output stage (T3, Q0, QL1, T4, T5).
It works in the follow ng way:

1. Switch QLO closes. Current flows
through coil L2, storing energy.

2. When QLO opens, the energy stored
in L2 is transferred to C32 via
di ode CR5.

3. The current flowing in C32 charges

it to 31v.

4. The energy stored in L2 (which
determines the charge of C32) is
proportional to the on and off
time of switch Q10. Osci | | ator
Ul sets the frequency to 50 KkHz.
Differential anplifier @&, @
determines the on to off ratio
(duty cycle) via feedback applied
t hrough @. Driver Q/, @B pro-
vides the base current to drive
switch QL0.

2-123. ANTENNA TUNER MODULE (Figure
2-13).

2-124. Cener al .

radio set (50 ohnms resistive) and the
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The antenna tuner auto-
matically matches inpedances between the

sel ected antenna (reactive/resistive).
The nodule systematically switches
inductors and capacitors into the L-C
coupling network KL1-KL11, KC1-KC8,
until the resulting inpedance natches
the inpedance of the radio set.

2-125. Tune Start. A Tune Start signal
is generated whenever any of the
follow ng occur:

1. The radio is turned on.

2. The nopde switch is changed from
V/RCV or DRCV to VTR or D TR

3. The frequency is changed by 1 kHz
or nore.

The Tune Start signal turns the +16v
relay supply (located at the power
amplifier nodule) on nonentarily, and
causes renoval of the inpedance-nmatching
elements from the rf pathway.

2-126. Tune- Check Enable. A Tune-Check
Enable signal is sent from the PA nodul e
to the antenna tuner hybrid if a high
vsw condition (vsw is the detection

of sw) occurs during a normal transms-
si on. The antenna tuner wll perform a
tune-check the next tinme Keyline goes
low (PTT or CW Key).

2-127. Tune- Check. W t hout di sturbing
the L-C values set into the tuning net-
work, the antenna tuner hybrid closes

transfer relay and neasures the antenna

tuner vsw. If the vsw is less than
1.6:1, transfer relay opens and nornal
operation is resuned. If the vsw is

greater than 1.6:1, the inpedance-
matching elenments are renoved from the
rf pathway when the Keyline goes |ow
(PTT or CW Key). At this time, the
modul e begins the tuning cycle.

2-128. El enent Swi t chi ng. Each induc-
tive and capacitive elenment (L1-L11 and
Cl-C8) is switched into and out of the
rf pathway by a relay (K1-K11 and Kil-
K8) . The element and relay are grouped
together as KL1-KL11 and KC1-KC8. To
switch an inductive elenent out of the
rf pathway, the following nust happen.
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1. The antenna tuner hybrid Al pulses
the set driver transistor wth
+0. 8v.

2. The output of the set driver tran-
sistor changes from +16v to
ground.

3. The relay closes and short cir-
cuits the inductive element (a
coil) connected in parallel.

To switch an inductive element into

the rf pathway, the reset driver nust be
pul sed. The capacitive elenent

(KC1-KC8) is connected in series wth
the relay. Wien the reset driver is

pul sed, the relay opens and switches the
element out of the rf pathway. Wien the
set driver is pulsed, the relay closes
and switches the element into the rf

pat hway.

2-129. Tuning Cycle. The tuning cycle
consists of the follow ng:

1. Wen the Keyline is grounded after
a Tune Start or Tune Check Enable
has occurred, a Tune In Progress
signal (active state is +0.7v or
less) is routed to the power
anplifier and the transfer relay.
This causes +16v regulated to be
applied to the relays KL1-KL11 and
KC1-KC8, and the rf is routed
through the energized contacts of
transfer relay to the rf sensor
bridge (R6-25, T2). The rf sensor
bridge outputs Z (inpedance),
vsw, and ALC analog voltages.

2. The antenna tuner hybrid Al places
the inductors KL1-KL11 in a binary
count in the rf path by opening
the associated relay. The hybrid
sanples the analog Z voltage and
conpares the Z voltage to a refer-
ence at a conparator.

3. The inductance is increnmentally
added in a binary count. The
inductance of KL2 is twice KL1;
KL3 is twice KL2; KL4 is twce
KL3, etc. (For exanmple, on the
fifth binary count - binary nunber
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101 - KL3 is in, KL2 is out, KL1
is in.) The L-C clock determ nes
the count tinebase.

4, The count continues until the Z
drops to indicate 100 ohns or
| ess. At that tine, the Z conpar-
ator digital output changes state
and signals the control logic.

5. The control logic places capaci-
tors KC1-KC8 between the rf path
and ground in a binary count. The
hybrid sanples the vsw voltage
and conpares it to a reference at
a comparator.

6. Capacitance is increnentally added
until the vsw reaches 1.5:1. The
conparator changes state and sig-
nals the control 1logic. If the
1.5:1 vsw is not reached when all
the capacitors are added, they are

reset. Another inductor is added
and the capacitor count begins
agai n.

7. Wen the vsw is 1.5:1, satisfac-

tory inpedance nmatch has been
achi eved. The control logic dis-
continues the ground on the Tune
In Progress |line. The transfer
relay is deenergized and the rf
sensor bridge (R6-25, T2) ceases
to sanple the rf. The supply
voltage to the relays KL1-KL11,
KC1-KC8 is renoved. The relays
are held in place by nagnetic

| at chi ng.

2-130. Frequency Select Logic. The
Frequency Select Logic signals from the
control panel are applied to the control
logic in the antenna tuner hybrid. The
control logic selects which inductors
and capacitors wll be used at a parti-
cular frequency band. This is shown in
[fable 2-15 For exanple, at 2,000 kHz,
inductors KL1, KL2, and KL3 are bypassed
in the binary count. KL4 beconmes the
least significant bit.

2-131. The average tuning tine is
approximately 3 seconds, but may run as
long as 12 seconds. |If the tuning has
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TABLE 2-15. |NDUCTORS AND CAPACI TORS USED AT DI FFERENT FREQUENCY BANDS
'L' Bank, 759 Board
Frequency
MHz K1 K2 K3 K& K5 K6 K7 K8 K9 K10 K11l
2. 0—=2.9999 20 9l 22 23 24 25 26 27
3.0 —= 7. 9999 20 21 22 23 24 25 26 27 28
8.0 —= 11. 9999 20 21 22 23 24 25 26 27 28 29
12. 0—=29. 9999 | 29 21 22 23 24 25 26 27 28 29 210
'C' Bank, 760 Board
K1 K2 K3 kK | &5 | K6 K7 K8
2.0—=4.9999 20 2l 22 23 24
5.0 —0.7.9999 20 21 22 23 24
8.0—sl1.9999 20 21 22 23 24
12. 0—=19. 999 20 21 22 23
20.0-—=29.9999 | 20 21 22 23
L1 = .08 pH ClL = 7.5 pF
L2 = .16 pH C2 = 15.0 pF
L3 = .33 pH 3 = 30.0 pF
L4 = .66 pH C4 = 62.0 pF
L5 = 1.30 pH C5 = 120.0 pF
L6 = 2.60 pH C6 = 240.0 pF
L7 = 5.20 pH C7 = 470.0 pF
L8 = 10.50 pH C8 = 910.0 pF
L9 = 21.00 pH
L10 = 42.00 pH
L11 = 85.00 pH




not taken place within 12 seconds, the
antenna tuner hybrid AL wll output an
open on the No-Tune line to the tune
fault logic Ul, @&. This wll cause the
Tune Fault signal to become +6v and the
nmodul at or/ denodul ator to generate a
beeping signal to the wuser. If an ille-
gal frequency has been selected (under

2 Mz), then the Frequency Select Logic
inputs from the control panel wll all
be at ground, and the Tune Fault 1line
will again becone +6v.

2-132. In routine operation (after the

tuning cycle), the Xmt RF is not sanpled

by the rf sensor bridge. The +16v regu-
lated supply from the power anplifier is
of f.

2-133. ALC. The ALC voltage from

the rf sensor bridge is conpared with

a reference voltage at a differential
hybrid. The output is routed to the
modul at or/ demodul at or. Refer to the ALC
paragraph in the nodul at or/denodul at or

(paragrapn _2-90).] Note that this is
used during tune-up only.

TM 11-5820-919-40-1

2-134. Recei ve  Operation. Duri ng
receive operation, the Rcv RF travels
through the L-C coupling network to the

nmodul at or / denodul at or . No tuning takes
place while receiving. However, if a
tune start is initiated, all capacitors
and inductors wll be renmoved from the

rf pat hway. To initiate a tune-up, the
PTT or CW KEY nust be pressed.

2-135. Antenna Select Switch S1. The
antenna select switch S1 has three
posi tions:

1. 500

2. BNC antenna

3. Wiip antenna

In the 50Q position, the Xm RF and Rcv
RF bypasses the antenna tuner nodule,
and the rf goes in and out of the BNC
connect or. In the BNC and Wip posi-
tions, the rf is routed through the
tuner to the BNC connector or Wip
socket, depending on which has been
sel ect ed.

2-53/(2-54 bl ank)






T 11-5820-919-40-1

CHAPTER 3

GENERAL
3-1. GENERAL.
3-2. This chapter provides general main-
tenance information that 1is applicable

to the maintenance and repair of the
radio set and units covered in nainte-
nance thru 6, and the nodules
covered in Ceneral Support Mintenance Manual

TM 11-5820-919-40-1. Applicable parts of each

mai nt enance chapter and maintenance manual identify
and reference the appropriate maintenance
information contained in this chapter. The

mai ntenance information is presented as follows:

Section |I. Crcuit Card Assenbly Repair

Procedures.

Contains description and definition of

standards to be observed, followed by

procedures to be performed, for repair

of circuit cards and replacenment of

conmponents.
Section II. Cleaning and Exam nation.
Contains general information for the
cleaning and inspection of the radio
set, wunits and nodul es.

MAI NTENANCE  DATA

Section I11. Fabrication of Special
Support Equi prent .
Contains information and drawi ngs for
fabrication of special cables, adap-
ters, and fixtures required to perform
the test, troubleshooting and align-

ment procedures for the radio set,
units and nodul es.

Section IV. Performance Test and
Troubl eshooti ng.

Contains description of the use of the
performance test and troubl eshooting

flowcharts, in conjunction wth other
supporting data and rmaintenance
di agrams.

Section V. Mai nt enance Data for

Accessori es.

Contains fabrication drawi ngs and
parts identification for the radio set
accessories that are unique to the

AN/ PRC- 104.
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SECTI ON

CRCUT CARD ASSEMBLY REPAIR PROCEDURES

3-3. GENERAL.

3-4. This section contains description
and definitions of standards to be
ohserved followed by procedures to be
performed for repair of <circuit cards
and replacenent of conmponents. Read the
procedures in this section before
attenpting card repair.

3-5. STANDARDS.

3-6. SOLDERI NG STANDARDS FOR CIRCUT
CARDS . The following paragraphs contain
standards to be observed when soldering
circuit cards.

3-7. Soldering Voids. A void [drag 3-1)
is area which is not filled wth
solder, the extent of which is com
pletely visible. For cards wth eyelets
or plated-through holes, voids in the
circuit side of a solder joint are per-
m ssible, provided that they are not
deeper than half of the hole depth and
do not extend over nore than a quarter

of the hole area. If no” circuit is con-
nected to the pad on the side of the
void, the void may extend over the

entire hole area if the outline of the
lead is visible. Voids in unsupported
holes may extend through the hole but
should not extend over nore than a fifth
of the hole area.

3-8. Sol dering Pinhol es. A pinhole is
a hole in the surface of the solder

which indicates the absence of solder
beneath the surface, the extent of which
is not visible. Pi nhol es (10 _—3-P)

should not be pernitted adjacent to the

component lead or wre.
3-9. Pad Area. Sol der is not required
to cover the entire pad area. Voids and

pinholes in these areas are acceptable.

3-10. Excessive Sol der. Sol der that
flows beyond the bend radius of a com
ponent lead is not acceptable, except

for small dianeter conponents (for
exanmpl e, glass diodes). The maxi num
sol der height, including component |[ead,

on the bottom of the board is 0.062 inch

(f1Ig—3-3). Solder spikes should not
exceed 0.062 inch.

3-11. Insufficient Solder. Except for
perm ssible voids and pinholes, the

solder must fill the hole to the point
where the solder covers the entire inner
surface of the hole. For eyelet holes

or standoff terminals wth circuit con-
nections, the solder should flow between
the eyelet and the pad for at |east four-
ifths of the circunference.

3-12. Cold Solder Joints. Cold solder
joints [dfra _394) where the solder balls
at the point of contact with a pad or
lead are not acceptable.

3-13. Preferred Sol der Connections.

Al conponents may be soldered by either
flow soldering or by hand soldering.

The conpleted joint nust have a clear,
smooth appearance which indicates proper
sol deri ng. Exanples of preferred sol der
connections are shown in

3- 14. CRCUT CARD BASE MATERI AL

STANDARDS. Cracks, chips, or gouges in
the base material should not exceed the
fol | owi ng:

1. Cracks or chips should not exceed

back from the edge of the hole nmobre than
0. 040 inch.

2. Cracks, chips, and gouges at the
edge of the board should not exceed 1/3
of the board thickness or extend back
more than 0.12 inch from the edge.



™™
NO CIRCUIT
25% OF HOLE CONNECTION
@' AREA MAX THIS SIDE
50% OF BOARD
THICKNESS MAX
Figure 3-1. Void Standards
ONE PINHOLE
ACCEPTABLE
PINHOLE NOT
ACCEPTABLE
Figure 3-2. Pi nhol e St andards
.062
MAX
L | | |
ACCEPTABLE NOT ACCEPTABLE
Figure 3-3. Sol der Height Standards
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NOT ACCEPTABLE NOT ACCEPTABLE

Figure 3-4. Cold Solder Joints (Not Acceptable)

SMOOTH CONCAVE
FILLET INDICATING
PROPER WETTING
ACTION

S| | RIS

OUTLINE OF LEAD
VISIBLE

ANGLE OF SOLDER

1S EQUAL TO OR
GREATER THAN 90°

ACCEPTABLE

PLATED-THROUGH HOLE

SMOOTH CONCAVE

SOLDER FILLET, IN- :

DICATING PROPER SOLDER FLOW

WETTING ACTION ' BETWEEN EYELET
AND PAD

EYELET (TYPICAL 3 PLACES)

SMOQTH CONCAVE

OUTLINE OF LEAD FILLET WITH OUTLINE
] OF LEAD VISIBLE

VISIBLE

EYELETED HOLE UNSUPPORTED HOLE

Figure 3-5. Preferred Solder Connections



3. Cracks, chips, and gouges are not
acceptable on the contact strip edge of
the board.

4, Cracks or chips should not extend
from one conductor to another conductor.

5. Del am nation of the base material
is not acceptable.

3-15. CIRCU T CARD ETCH STANDARDS.
Crcuit card etch standards are as
fol | ows

1. Cracks, pits, or voids in the
contact strip area are not acceptable.

2. Scratches which expose the copper
are not acceptable.

3. Cracks, pits, or voids in any etch
which reduce the conductor by nobre than
20 percent are not acceptable. No
defect should reduce the conductor to
less than 0.010 inch.

4. Lifting of a conductor above the
surface of the board is not acceptable.

5. Reduction in the area of any pad
in excess of 25 percent is not accept-
able. Cracks, pits, or voids should not
extend to a plated-through hole.

3-16. STORAGE AND HANDLING OF CIRCUT
CARDS . Wen stored, circuit cards
should be wapped individually in poly-
ethylene bags, or equivalent, and

stacked in storage pans. Qther objects
should not be placed in the storage pans
with circuit cards. Avoid touching the
circuit card surface with bare hands or
fingers. Handle the circuit card by its
edges.

3-17. CIRCU T CARD REPAIR PROCEDURES.

WARNI NG

Vapors enitted during certain
circuit card repair procedures
may be irritating to personnel.
Always perform circuit card
repair procedures in a well
ventilated area.

TM 11-5820-919-40-1

3-18. The repair of circuit cards
requires proper tools and careful work
habi ts. Excessive heat when soldering,
or undue force applied to conponents or
to the circuit card, can seriously dam
age the assenbly. In general, the fol-
lowing precautions should be observed:

1. Never try to save a conponent part
at the possible expense of damaging a
circuit card. Mst conponent parts can
be clipped from the circuit card. Wen
clipping the defective part, be careful
to protect the printed circuit conductor
(etch) and other conponent parts.

2. A vacuum resoldering unit should
be used, if available, to renopve the
leads of a clipped part. The technical
manual for the vacuum resoldering unit
contains operating procedures for the
unit. Basically, the vacuum resoldering
unit operates as follows: a high flow
hole, across the pads and around the
leads to renobve the solder and cool down
these areas to prevent resweating of the
lead. At the sane tine, the tenperature-
controlled resoldering tip, which ini-
tially provided the heat to nelt the
solder, is cooled rapidly by the air
flow to prevent further heat from being
applied to the workpiece. Once the air
flow is stopped, the tip heats up rap-
idly for continued vacuum resoldering.
The coaxial, in-line design of the hand-
piece allows nolten solder and clipped
leads to be drawn into the heat-resistant
chanmber where solder is solidified.

3. Exercise care when using a sol-
dering iron to renpbve the leads of a
clipped part, to connect a new part, or
to service the circuit card itself.
Crcuit cards are easily damaged by
heat . Prol onged application of heat
will destroy the adhesive quality of the
bonding agent that holds the printed
etch to the circuit card. Use the recom
mended soldering iron, or equivalent.

3-5
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4. Use solder sparingly. Excess 6. Check the work. Be certain that
solder should be renmobved with the the solder joint is firm and clean.
recommended solder-renmoving tool, or
equi val ent .. 3-19. CIRCUT CARD REPAIR TOOLS AND

MATERI ALS. For repair to the circuit

5. Clean and tin the leads of a com cards, the tools listed in_table 3-1 and
ponent before soldering the conponent to the materials listed in[Table 3-21 are
the board. reconmmended.

TABLE 3-1. RECOMVENDED TOOLS
Tool Manuf acturer Part  Number

Bench repair center Pace Inc. PRC- 350C
Kit, tool , electronic cos TK-100/ G
Mai ntenance Kkit, printed circuit cee MK 984/ A
d anps, small o cee
Coi ning tool Erem 5174
Oven capable of nmaintaining cee cos

150 +10 °F
Parallel gap welding machine:

Power  supply cos MCW 550

Wel ding head oo VTAG66

TABLE 3-2. RECOMVENDED MATERI ALS
Mat eri al Manuf act urer Type

Acetone solvent (acetone) o coe

Epoxy conpound (Epon packaged in Frey Engineering ML-1-16923

a plastic syringe, DTA catalyst

in a glass vial)
Epoxy adhesive Nar nco 3135A and B kit

Epoxy adhesive kit, flexible, Nar nco 3135

frozen pre-mx (Narnto
adhesive kit)

3-6




TABLE 3-2.

RECOMMVENDED MATERI ALS
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(Conti nued)

Mat eri a

Manuf act ur er

Type

Epoxy adhesive Kkit, flexible,
18 gram (Narnto adhesive Kkit)

Epoxy adhesive kit, flexible,

1 pint (Narnto adhesive Kit)

d ass beads, 0.003-inch dianeter
Hook-up wire and cable, 26 gage,
insulated electrical (copper
junmper wre)

I sopr opyl al cohol

Maski ng tape

Pol yur et hane  conf or mal coating

compound
Sandpaper, 80 to 180 grit
Sol dering flux

Sol der,

rosin-cored, 1/32 inch

Sol der - wi ck

Sol vent

Solvent, TMC (Freon TMC

sol vent)

Thermal |y conductive adhesive
Tin-coated wre, 34 gage,

uni nsul at ed, el ectrical

Tol uene solvent (toluene)

Nar nco

Nar nco

Superbrite

L

Conap, Inc.

Kest er
Kest er
Sol der Renoval

Conap, Inc.

Freon

Wakefield

Co.

3135-MRO  40- 0965

3135-MRO 40- 0962

4297780- 49,
LW C-26-1-J3-9

M L-1-46058, Type UR

197

44

-3-500

M L-1 - 46058,

Type UR

MRO 55

Delta Bond 152

4297869- 25




T™M 11-5820-919-40-1

3-20. ETCH REPAIR The sol der-pl at ed
copper or gold-plated copper conductors
(etch) bonded to the surface of the cir-
cuit cards can be damaged when m shan-
dled or when a component failure causes
current flow that exceeds the current-
carrying limts of the etch. Certain
types of damage to the etch can be
repaired by wusing the appropriate repair
t echni ques. Scratches or gouges on the
etch can be repaired by soldering. Sol -
dering is also used to repair voids or
pinholes in the etch. Breaks or cuts in
the etch can be repaired by bridging the
defect with a new section of etch.
Lifted, raised, or unbended etch can be
repaired by pressing the etch against
the card surface and encapsulating the
defect wth epoxy adhesive. Darmaged

pl ated-through holes or eyelets are
repaired by inserting and soldering an
eyel et . To repair damaged etch, per-
form the procedures of the follow ng
paragraphs that apply to the type of
danrage to be repaired.

3-21. Repair of Scratched, Gouged,
Voi ded, or Pinholed Etch. Scr at ched,
gouged, voided, or pinholed etch faults

can be repaired by performng the fol-
|l owi ng steps:

1. Wth an X-acto knife, scrape the
pol yurethane coating from the area of
the circuit card to be repaired. Be
careful not to cause further danage to
the etch.

2. Flatten any burrs that exist on
the defective area of the etch by using
the back of the recomended diagonal
cutting pliers, or equivalent.

3. Use a brush to apply soldering
flux to the etch where defect exists.

4, Use the soldering iron to apply
solder to the defect. Use solder

sparingly.

5. Inspect the repair to be certain
that the danaged area has been bridged
by the solder.

6. Encapsul ate the worked area by the
met hod described in[Cparagraph 3-33]

3-22. Repair of Broken Cold-Plated
Copper Etch. Broken or cut gold-plated
copper etch can be repaired by perform
ing the following steps:

1. Wth an X-acto knife, scrape the
pol yurethane coating from the area of
the circuit card to be repaired. Be
careful not to cause further damage to
the etch.

2. Cut out a section approximtely
1/2 inch longer than the area to be
repaired from a strip of gold-plated
copper ribbon (etch nmaterial).

3. Tin the new piece of etch mate-
rial; use solder sparingly.

4. Position the new etch material
over the damaged area so that it over-
laps by 1/8 inch and hold it in place
with an orange stick.

5. Touch the soldering iron to one
end of the new etch material wuntil the
solder flows to the damaged etch at that
end.

6. Use an orange stick to snpboth out
the new etch material, work toward the
unsol dered end; hold the new etch
material firmy in place with the orange
stick, cut off the surplus, and allow
approximately 1/8 inch for overlap.



7.

Touch the soldering iron to the

free end of the new etch material until
the solder flows to the damaged etch at

that end.
WARNI NG
I sopropyl alcohol is flammable.
Keep away from heat and open
flane. Vapors nay be harnful.
Use with adequate ventilation.
Avoid prolonged or repeated
breathing of vapor. Avoid
eye contact. Do not take
internally.
8. Remove excess soldering flux wth
i sopr opyl al cohol .
9. Apply masking tape around the

repaired area. Allow approximtely
I1/16-inch gap between the circuit and
tape on both sides and 1/8 inch at the

ends.

10.

r————— o

WARNI NG

Adhesives are irritating to the
skin and eyes upon contact, and
may emt harnful vapor. Use
only wth adequate ventilation.
Avoid all skin and eye con-
tact. Use protective clothing
such as rubber gloves, apron
and eye protection. Wash of f
imediately any accidentally
contam nated skin area. Hand
washing facilities and eye

wash fountain should be pro-
vided. Do not take internally.

Mx a small quantity of epoxy

adhesive in equal parts on a snooth
piece of glass or hard plastic; mx the
t wo conponents thoroughly.
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11. Seal the repaired area by applying
a thin, snooth bead of the m xed
adhesive over and around the edges of
the circuit in a neat and workmanlike
manner .

12. Allow the adhesive to set 1 hour
at room tenperature.

13. Remove masking tape and renove
surplus adhesive by scraping lightly.

WARNI NG

Handling hot itens presents a
serious injury potential.
Asbestos gloves are required.

14. Cure the repair in an oven for 1
hour at 150 +10 °F or allow it to stand
at room tenperature for 24 hours.

WARNI NG

Pol yuret hane contains flam
mabl e solvents and toxic

di i socyanat es. Keep away
from heat and open flane.
Vapors or msts are harnful!
Conpl ete body protection,
including entire head, is
required to prevent skin or
eye irritation from contact
with the paint or its vapors
or msts. Respirator protec-
tion is required, wusually an
air-supplied hood, during

m xing, curing, and applica-
tion. Use this paint only wth
the protection requirements as
speci fied above. Sui t abl e
flushing facilities must be
provided for imediate clean
water flushing or any acci-
dental skin or eye contact.
Do not take internally.
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15. Encapsulate the worked area wth
pol yurethane coating by the nethod

described in[Cparagraph 3-33]

3-23. Repair of Raised or Unbended

CGol d- Pl ated Copper Etch. Rai sed or
unbended gold-plated copper etch can be
repaired by performing the follow ng

st eps:

1. Determine the hole dianeter
required for the new eyelet and select
an eyelet of simlar size.

WARNI NG

Drilling operations create
metal chips which my enter
the eyes and cause serious

injury. Eye protection is
required.

2. If the hole is plated-through,
drill the hole to accommbdate the new
eyel et . Be careful not to raise the
etch while drilling. If the hole has an

eyelet, renove the defective eyelet.

3. Use the eyelet press and dies to
insert and form the new eyelet; allow
approximately 0.01 inch of etch to
extend beyond the eyelet rim Allow
cl earance under both of the formed heads
so that solder flow under and around the

formed heads will not be inpaired.
4. Insert a round toothpick, or
equivalent, in the eyelet hole to pre-

vent solder from entering the hole.

5. Apply soldering flux with a brush
to the eyelet and surrounding etch.

3-10

6. Use a soldering iron to apply sol-
der to the eyelet and to the surrounding
etch on both sides of the circuit card.

WARNI NG

I sopropyl alcohol is flanmmable.
Keep away from heat and open
flane. Vapors may be harnful.
Use wth adequate ventilation.
Avoid prolonged or repeated
breathing of vapor. Avoid eye
cont act . Do not take internally.

7. Renove the soldering flux and
clean the circuit card with isopropyl
al cohol .

3-24. REPLACEMENT OF A LIFTED PAD.
Lifted pads (circular etch surrounding
either eyelets or plated-through holes
that have raised from the board) can be
replaced by performing the followng
st eps:

1. Renove the lifted pad. If the
hole has an eyelet, renove the eyelet
first.

VARNI NG

Toluene is flammble. Keep
away from heat and open flane.
Vapors are harnful. Use only
with adequate ventilation.

Avoid prolonged or repeated
breathing of vapor. Avoid con-
tact with skin and eyes. Do

not take internally. Conpl y
with air pollution control
rules concerning photocheni-

cally reactive solvents.

2. Clean the area from which the
defective pad was renmoved with a clean
cloth noistened wth toluene.



WARNI NG

Adhesives are irritating to the
skin and eyes upon contact, and
may enit harnful vapor. Use
only wth adequate ventilation.
Avoid all skin and eye contact.
Use protective clothing such as
rubber gloves, apron and eye
protection. Wash of f inmedi-
ately any accidentally contam n-
ated skin area. Hand washing
facilities and eye wash foun-
tain should be provided. Do

not take internally.

3. Apply a thin, snmooth coat of clear
epoxy adhesive to the area from which
the defective pad was renoved.

4. Place the new pad, as nearly as
possible, in the exact position of the
defective pad. Insert a round, pointed
toothpick in the hole to help in align-
ment . Press the pad firmy in place
with an orange stick while gently renov-
ing the toothpick from the hole.

5. Alow the epoxy adhesive to set
for 1 hour at room tenperature.

6. Carefully renove surplus adhesive
by using a clean cloth dipped in toluene

or other suitable solvent.
WARNI NG
Handling hot itens presents a
serious injury potential.

Asbestos gloves are required.

7. Cure the repaired pad in an oven
+10 °F or let it stand at room tenpera-
ture for 24 hours.
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8. If the repair appears wet and well
bonded, install and solder an eyelet as

described in steps 3 thru 7 of paragraph
3-23.

3-25. REMOVAL OF BONDED PARTS. A part
that has been bonded to a circuit card
(with an epoxy adhesive or sinmlar com
pound) can be renoved after the |eads
have been clipped or unsoldered by break-
ing the defective part or by applying
heat to the bonding conpound. The

method to be used depends on the type of
part and its location. |If a defective
part cannot be removed by heat, cut or
break the part away from the bonding com
pound. In sone cases, the part to be
replaced is so closely positioned
between other parts that one lead nust
be cut close to the body of the defec-
tive part to pernit the application of a
prying tool. \herever possible, cut the
defective part with diagonal cutting
pliers.

CAUTI ON

Never apply excessive
against a circuit card.

pressure

3- 26. Regardl ess of the tool enployed
(round-pointed or spade type), great
care nust be exercised in its use to
prevent the circuit card or other parts
from being danaged or broken. Apply the
point of the tool against the bonding
compound and between the part and the
circuit card. Use the tool so that it
works away the bonding conmpound from the
part to be broken until enough has been
removed for the tool to exert pressure
against the part. Keep the Ileverage sur-
face area of the tool flat against the
surface of the circuit card to prevent
the tool from gouging or breaking the
boar d.
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3-27. REMOVAL OF SCLDERED COWMPONENTS
HAVI NG AXI AL LEADS. Conponents with
axial leads that are soldered in place
on the circuit card may be renoved by
performing the following steps:

1. Use diagonal cutting pliers to cut
the leads of the component part close to
the conponent. Carefully straighten the
end that extends through each hole so
that the lead may be easily wthdrawn.

2. Use a vacuum resoldering unit, if
available, to renove the solder from
each lead on the conponent. If a vacuum

resoldering unit is not available, exert
a slight pressure and apply the tip of
the soldering iron to the tip of the
lead. Keep the soldering iron away from
the circuit etch. As the lead end
absorbs heat, the solder wll nelt and
the lead will break away from its junc-
tion with the circuit etch. Remove the
soldering iron imediately and quickly
pull the lead free. Use the solder-
renoving tool to renove excess solder.
Do not force or twist the load to renove
it from the circuit card.
3. Remove the conponent from the
circuit card.

3- 28. REMOVAL OF SCLDERED COVPONENTS
HAVI NG RADI AL LEADS. Conponents with
radial leads that are soldered in place
on the circuit card may be renoved by
the procedure described in paragraph
3-29 if the leads are accessible on the
conponent side of the circuit card. |If
the leads of the conmponent are not
accessible on the conponent side of the
circuit board, the conmponent may be
renoved by performng the follow ng

st eps:

1. Use a vacuum resoldering wunit, if
available, to renove the solder from
each lead on the conponent. If a vacuum

resoldering unit is not available, exert
a slight pressure and apply the tip of
the soldering iron to the tip of the

| ead. Keep the soldering iron away from
the circuit etch. As the |ead absorbs
heat, the solder wll nelt. Wien the

solder has nelted, in and around the
lead hold, quickly renpove the solder
with the solder-renmoving tool. Repeat

this procedure for each |ead associated
with the conponent to be renoved.

2. Remove the conponent from the
circuit card.

3-29. REMOVAL OF TRANSISTORS. The

transistor connection points in a given
circuit may not be keyed. Therefore,
when replacing a transistor, it is pos-

sible to insert the replacenent transis-
tor backwards to reversing the emtter
and collector leads. For this reason,
before the transistor is wunsoldered from
the circuit, identify the emtter and
collector terminals in the circuit.

Mark the enitter terminal connection
point in the circuit with a pencil, a
piece of chalk, or a crayon before
renoving the transistor. The transistor
may then be renoved.

3-30. SOLDERED COVPONENT  REPLACEMENT.
Horizontally mounted conponents rated at
less than 1 watt and with pigtail |eads
which are inserted in plated-through
eyelets or in wunsupported holes should
be mounted flush with the board surface.
Conponents rated at 1 watt or nore
should be munted with 1/16-inch

cl earance between the conponent and the
surface of the board.

3- 31. COVPONENT REPLACEMENT IN EYELETS.
Conponents may be replaced in circuit
cards which have eyelets by performng
the followi ng steps:

NOTE

See[paragraph 3-80 for conpo-

nent clearance requirenents.

1. Make certain that all the poly-
urethane coating has been renmoved from
the pads on both sides of the circuit
card.

2. Apply the well-tinned tip of the
soldering iron as close as possible to
the eyelet-component |lead intersection.



3. Feed rosin-cored solder to the
pad-eyel et junction. Wwen the solder
flows, follow the flow around the eye-
let with the solder until the entire
joint is covered. Renpve the iron
i mmedi ately. Use as snull an anount of
solder as is practical and still cover
the entire joint.

4, Allow the soldered joint to cool
at least 5 seconds wi thout disturbing
the joint, as any disturbance during
solidification may cause a fracture or a
col d- sol der joint.

5. On the reverse side of the cir-
cuit card, trim the lead as flush as
possi bl e.

6. Repeat steps 2 thru 4 for each
lead on the conponent.

7. Encapsul ate the conponent using
the nethod described in[paragraph 3-33]

3-32. COVPONENT REPLACEMENT | N PLATED-
THROUGH HOLES. Conmponents nmay be
replaced in plated-through holes by
performng the following steps.

NOTE

See[paragrapn 3-30 for conpo-

nent cl earance requirenents.

1. Make certain that all the poly-
urethane coating has been renpved from
the pads on both sides of the circuit
card.

9 Apply the well-tinned tip of the
soldering iron as close as possible to
the component [|ead-pad junction.

3. Feed rosin-cored solder to the
conponent |ead-pad junction opposite the
soldering tip. Wien the solder flows,
follow the flow around the conponent
|l ead-pad junction with the solder until
the entire joint is covered. Renove the
iron imediately. Use as small an
amobunt as is practical and still cover
the entire joint.

TM 11-5820-919-40-1

4, On the reverse side of the board,
trim the lead as flush as possible.

5. The opposite side of the board
need not be soldered if the entire inner
surface of the hole has been sol dered.

6. Repeat steps 2 thru 5 for each
lead on the conponent.

7. Encapsul ate the conmponent by the

met hod described in[paragraph 3-33]

3- 33. REPAIR OF POLYURETHANE CONFORIVAL
COATI NG. The pol yurethane confornal
coating seals (encapsulates) the circuit
card and conponents from noisture and
dust. The coating should not be relied
upon to inpart mechanical strength for
handl i ng. Discontinuities in the poly-
urethane confornmal coating, such as
hol es caused by test probes, areas
scraped for conponent replacenent or
etch repair, burned areas caused by the
soldering iron, and discontinuities
caused by an wuncoated replacement com
ponent itself may be repaired by per-
formng the follow ng steps.

WARNING

Solvents wused in this procedure
are flammble and nust be kept
from open flame, heat, and
sparks. Keep containers tightly
closed and store them in a cool
pl ace when not being used. The
solvent nust be used only in an
adequately ventilated environ-
ment . Avoid breathing vapors
and repeated contact wth skin.
Cean hands thoroughly before
snmoki ng, eating, or drinking.

1. Prepare a mxture of polyurethane
conformal coating by following the nanu-
facturer’s instructions. Sol vent may be
added as required.

2. Apply a thin, smooth, uniform

coating with a small brush (1/2 inch) to
all areas requiring coverage.

3-13
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WARNI NG

Handling hot itens presents a
serious injury potential.
Asbestos gloves are required.

3. Cure the coating in an oven set at
165 °F for 1-1/2 hours or by letting the
coating stand at room tenperature for
24 hours.

3- 34. REPAIR OF DAMAGED FIBERGLASS
EPOXY PARTS. Damaged fiber glass parts
may be repaired by performing the fol-
|l owi ng steps.

NOTE

For parts other than circuit
boards, no nore than 10 per-
cent of the surface area shall
be repaired.

NOTE

For <circuit boards, the area
to be repaired shall not
exceed 1 square inch; the

maxi mum depth of repair shall
not exceed 50 percent of the
ori gi nal | am nate thickness;
msdrilled holes which do not
interfere with the function of
the circuit board shall remain
unrepaired; and minor cracks
which do not go through the
entire thickness of the

lam nate nmay be repaired
according to the follow ng
procedure.

1. Sand or scrape the area to be
repaired using 80 to 180 grit sandpaper
or a scraper to renobve all traces of
burned or charred lanmnates. In the
case of a mnor crack, scrape to the
entire depth of the crack.

2. Wpe the surface at least twce

with a clean cloth wet with acetone and
allow to dry thoroughly.

3-14

3. Usi ng epoxy conpound, enpty the
glass vial of catalyst and the syringe
of Epon into the alumnum cup and nmix to
a conplete honpgeneous condition.

NOTE

The pot life of the epoxy mx-
ture is approximately 30 mn-

utes. Al material not used
within 30 mnutes nust be
di scar ded.

4. Imedi ately apply the epoxy m x-

ture to the damaged area neking sure to
thoroughly wet the area to be repaired.

5. Apply sufficient material to cover
the entire area to be repaired. Add a
small  “crown” of naterial to allow for
shri nkage.

WARNI NG

Handling hot itens presents a
serious injury potential.
Asbestos gloves are required.

6. Alow the repaired area to air
cure for 16 hours mnimum or heat cure
in an oven for 1 hour at 150 10 °F.

7. Sand or scrape the crown of the
repair until the repair is relatively
smooth and even with the original
| am nat e.

3-35. MODI FI CATION OF  SOLDER- PLATED
PRINTED WRING CIRCUT CARDS. Sol der -
plated printed wiring circuit cards may
be nodified by brazing gold-plated

copper wire to solder-plated copper
conductors. The procedural steps are as
foll ows.

NOTE

No nmore than two nodification
jumper wires are allowed to be
brazed on one printed wring
pad. Joints are not allowed
on printed circuit conductors
that are less than the width
of the coined (flattened)
jumper wre end.



NOTE
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4, Wth the coining tool, coin
(flatten) the gold-plated copper wre
This procedure may be per- ends to approximately 0.13 nillineter
formed only by personnel (0.005 inch) thickness by 2.54 mlli-
qualified as parallel gap meters (0.100 inch) long by 0.38 nilli-
wel ding operators. meter (0.015 inch) wide (fig _3-8).

1. Techni cal per sonnel famliar wth
the function of the circuit nust deter- 5. Braze the coined (flattened) wire
mne the tw points to which the junper to the printed circuit conductor pad
wire nust be attached. using the parallel gap welding nachine

according to the following schedule.

2. Bend a 30-gage insulated gold- Single wires [fig 347) or double wires
plated solid-copper junmper wre to the (f1g3-8) can be brazed to one circuit
designated tabs. Cut to required |ength. pad.

3. Remove the insulation for a dis-
tance between 6 and 7 mllineters (1/4 6. Encapsulate the junper wire as
and 5/16 inch) from each end of the wre. described in steps 7 thru 10.

SINGLE WRE DOBLE WRE
Weld duration 8 - 10 ns 8 - 10 ns
Wl d voltage 0.63 - 0.66V 0.66 - 0.68v
Weld force 1.3 - 2.3 kg (3-5 Ihb) 1.3 - 2.3 kg (0-5 Ib)
El ectrode gap 0.38 - 0.50 mMm 0.38 - 0.50 mm

(0.015 - 0.020 in.) (0.015 - 0.020 in.)
WARNI NG taminated skin area. Hand wash-
ing facilities and eye wash

Use Freon wth good ventila- fountain should be provided.
tion. Avoid prolonged or Do not take internally.
repeated breathing of vapor.

Avoid contact wth skin and 8. Use any one of Narnto Epoxy Adhe-

eyes. Do not take internally. sive Kits No. 3135 listed in[Table_3-2]

If the frozen premix kit is used, allow
it to thaw to room tenperature prior to

7. Clean the area to be encapsulated, use. If either of the two-part Kkits is
using Freon TMC solvent. used , mx approxinmately equal quantities

of Part A and Part B, using a disposable
WARNI NG aluminum cup for nmixing. Mx thoroughly.

Adhesives are irritating to the 9. Bond the junper wire to the

skin and eyes upon contact, and printed wiring board by applying a spot

may emt harnful vapor. Use of adhesive (prepared in step 8) to a

only with adequate ventilation. mnimum diameter of 6.35 nillineters

Avoid all skin and eye contact. (1/4 inch) at intervals of 5 centineters

Use protective clothing such as (2 inches). It is not necessary to

rubber gloves, apron and eye encapsul ate the brazed joint. Avoi d
protection. Vash off inmedi- applying adhesive to any area that my
ately any accidentally con- be subsequently sol dered.
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NUMBER 30 WIRE

GOLD PLATED COPPER \

0.13 mm (0,006 in.) THICK

0.38 mm
(0.016 in.) WIDE

2.54 mm (0,100 in.)
WIDE

NOTE: ALL DIMENSIONS ARE APPROXIMATE

Figure 3-6. Coined 30-Gage Wire End

INSULATION
0.13 mm (0.006in.) THICK

4502-34
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CONDUCTOR PATTERN

NUMBER 30 WIRE
GOLD PLATED COPPER

COINED WIRE

BRAZE JOINT

2.54 mm (0.100 in.)
LONG

0.89 mm (0.035 in.)
WIDE

~/

NOTE: ALL DIMENSIONS ARE APPROXIMATE

4502-35

Figure 3-7. Single-Wire Attachment to Printed Circuit Pad
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COINED WIRE

N

NUMBER 30 WIRE
GOLD PLATED COPPER

T BRAZED JOINT

CONDUCTOR
PATTERN ]
2.54 mm (0.100 in.)
LONG
O.8¢
M,
foo
, as,h)
Ty,
. "og

>/

NOTE: ALL DIMENSIONS ARE APPROXIMATE

4502-36

Figure 3-8. Double-Wire Attachment to Printed Circuit Pad



WARNI NG

Handling hot itenms presents
a serious injury potential.
Asbestos gloves are required.

10. Alow the adhesive to gel for a
mnimum of 1 hour at room tenperature
and then bake for 1 hour mininmum at a
tenperature of 150 #£]10 °F, or allow
adhesive to air dry at room tenperature
for 24 hours. |If adhesive is oven
cured, allow it to cool at room tenper-
ature after renmoval from the oven.

3- 36. REPAIR OF BROKEN THERMAL MOUNTI NG
PLATE PONER OR GROUND TABS. Br oken
thermal nounting plate power or ground
tabs may be repaired using copper junper
wire by performng ‘the follow ng steps:

1. Technical personnel familiar wth
the function of the circuit nust deter-
mne the two points to which the copper
junper wire is to be attached.

2. Form the 26-gage insulated copper
junper wire to the designated points and

cut to the required length (10 3-9).

3. Strip a distance of 1/4 to
5/16 inch from the wre ends.

CAUTI ON

The areas to be soldered nust
be heated until the solder
flows. Overheating can dam
age the board or nearby com
ponents. The wires being

sol dered nust not be allowed
to nmove in relation to one
another wuntil the solder has
conpletely solidified.

4, Sol der each end of the junper wre
to the selected pads.

TM 11-5820-919-40-1

5. Encapsul ate the junper wire as
described in steps 6 thru 8.

WARNI NG

Adhesives are irritating to the
skin and eyes upon contact, and
may emt harnful vapor. Use
only with adequate ventilation..
Avoid all skin and eye contact.
Use protective clothing such as
rubber gloves, apron and eye
protection. Wash off inmedi-
ately any accidentally contam -
nated skin area. Hand washing
facilities and eye wash foun-
tain should be provided. Do

not take internally.

6. Use any one of the Narnto Epoxy
Adhesive Kits No. 3135 listed in [Table€

3-2. If the frozen premx kit is used,
allow it to thaw to room tenperature
prior to use. If either of the two-part
kits is wused, mnmx snall, approxinmtely

equal, quantities of Part A and Part B,
using a disposable aluminum cup for
m Xi ng. M x  thoroughly.

7. Bond the jumper by applying a
uniform coat of adhesive over the entire
length of the junper wre. Do not wuse
nmore adhesive than necessary to com
pletely cover the junper wre.

WARNI NG

Handling hot itenms presents a
serious injury potential.
Asbestos gloves are required.

8. Allow the adhesive to gel for
1 hour mnimum at room tenperature and
then bake for 1 hour mnimm at tem
perature of 150 =+ 10 *F or allow adhesive
to air dry at room tenperature for
24 hours mnimum |If adhesive is oven
cured, allow it to cool at room tenper-
ature after renmoval from the oven.
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GROUND PLANE

INSULATION

BASIC BOARD

45Q2-37

HEAT SINK

POWER PLANE

INSULATION

SOLDER
JOINT

BROKEN POWER TAB

\ \\‘

S
) OLDER

gb JOINT

EPOXY BOND

Figure 3-9. Repair of Broken Thermal Mounting Plate Power or Ground Tabs
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3-37. REPAIR OF CONCEALED SHORT CR-
CUTS IN PRINTED WRING ASSEMBLIES.
Conceal ed short «circuits in printed
wiring assenblies may be repaired by
performing the following steps.

NOTE

Junper wires shall be installed
on the rear side of the assem
bly whenever possible, but if
necessary, junper wires nay be
installed on the conponent side
provided they do not cross over
the top of a conponent.

NOTE

The repair of concealed short
circuits involves three steps:
(1) isolation of the shorted
area, (2) cutting the conduc-
tors at each side of the short,
and (3) restoring the continu-
ity by the installation of
junper wires.

1. Technical personnel famliar wth
the function of the circuit nust deter-
mne the area of the short circuit, the
conductors to be cut, and the junper
wires to be installed.

2. Cut and renmove a bit of circuitry
1/8 inch long in each shorted conductor
on each side of the short.

3. Form 26-gage insulated copper
junmper wires between the designated
points on each side of the short circuit
ar ea.

4. Strip the ends of each junper wire

a distance of 1/4 to 5/16 inch.

CAUTI ON

The areas to be soldered nust
be heated until the solder
flows. Overheating can damage
the board or nearby conponents.

TM 11-5820-919-40-1

NOTE

If there is an eyelet or

pl ated-through hole not being
used for a conponent term na-
tion, it may be used as a
junper wire termnation.

5. If the end of any one of the
junmper wires is to be attached to an
etched conductor, plate the stripped end
of the wire on the conductor in a direc-
tion parallel to the etched conductor
and solder in place. Then solder the
ends of the other junper wres in place.

6. Encapsul ate each of the junper
wires as described in steps 7 thru 10.

WARNI NG

Use Freon with good ventila-
tion. Avoid prolonged or
repeated breathing of vapor.
Avoid contact with skin and
eyes. Do not take internally.

7. Clean the areas to be encapsul ated
using Freon TMC solvent. Be sure that
all traces of rosin flux are renoved.

WARNI NG

Adhesives are irritating to the
skin and eyes upon contact, and
may enit harnful vapor. Use
only with adequate ventilation.
Avoid all skin and eye contact.
Use protective clothing such as
rubber gloves, apron and eye
protection. Wash of f imedi-
ately any accidentally contam -
nated skin areas. Hand washi ng
facilities and eye washing
fountain should be provided.

Do not take internally.

8. Use any one of the Narnto Epoxy
Adhesive Kits No. 3135 listed in

3-21



TM 11-5820-919-40-1

[Table 3-7] If the frozen premx kit is
used, allow it to thaw at room tenper-
ature prior to use. If either of the

two-part kits is wused, mx approximtely
equal quantities of Part A and Part B,
using a disposable alumnum cup for

m xi ng. M x  thoroughly.

9. Bond the junper wires to the cir-
cuit board by applying a uniform coating
of adhesive over the entire length of
each junper wire. Do not use nore adhe-
sive than necessary to conpletely cover
the junper wres.

10. Allow the adhesive to gel for

1 hour mninum at room tenperature.
Then bake for 1 hour mninum at a tem
perature of 150 %.10 °F, or allow the
adhesive to dry at room tenperature for
24 hours mninmm If adhesive is oven
cured, allow it to cool at room tenper-
ature after renmoval from the oven.

3- 38. REPAIR OF THERVAL MOUNTI NG PLATE
ON H GHDENSITY PRINTED WRING BQOARDS.
Thermal nmounting plate on high-density
printed wiring boards may be repaired by
performing the following steps:

1. Carefully clean out all the |oose
adhesive from the area between the
lifted thernmal nmounting pad and the
printed wiring board using an orange
stick, or equivalent hand tool.

VARNI NG

Use Freon with good ventila-
tion. Avoid prolonged or
repeated breathing of vapor.
Avoid contact with skin and
eyes. Do not take internally.

2. Clean the area to be repaired with
Freon TMC solvent to renpbve residual
surface contanm nants.

WARNI NG

Adhesives are irritating to the
skin and eyes upon contact, and
may emt harnful vapors. Use
only wth adequate ventilation.
Avoid all skin and eye contact.
Use protective clothing such as
rubber gloves, apron and eye
protection. Wash off inmmedi-
ately any accidentally contam
inated skin area. Hand washi ng
facilities and eye wash foun-
tain should be provided. Do

not take internally.

3. Any one of the Narncto Epoxy Adhe-
sive Kits No. 3135 listed in[fable 3-2
may be used as the repair adhesive. |If
the frozen premx kit is used, allow it
to thaw at room tenperature prior to
use. If either of the two-part Kkits is
used, mx small, approximately equal,
quantities of Part A and Part B, using a
di sposable alumnum cup for mxing. Mx
t hor oughl y.

4, Carefully apply a thin smoth coat
of adhesive under the thernmal nounting
pad. Do not use nore” adhesive than
necessary.

5. Carefully clanp the thermal nount-

ing plate to the board.

6. Alow the adhesive to gel for at
least 1 hour at room tenperature.

WARNI NG
Handling hot itens presents a
serious injury potential.

Asbestos gloves are required.

7. Bake the board in an oven at 150
+]110 °F, for at least 1 hour.



8. Renove the board from the oven and
allow it to cool to room tenperature.
Remove the clanp(s).

3- 39. REPAIR OF DEFECTIVE PLATED
THROUGH HOLE. Def ective plated-through
holes can be repaired by performng the
followi ng steps.

NOTE

If there should be a conponent
placed in such a manner as to
interfere with the performance
of this repair, renove that
conmponent according to the
procedure contai ned
graph [B=Z7] or [paradgraph 3-28]
Handle this renoved conponent
with care because it nay be
reinstalled upon the com
pletion of this repair.

1. Cut a length of 34-gage uninsu-
lated tin-coated wire from 50 to 100
mllineters (2 to 4 inches) long and
pass it through the defective plated-

t hrough. hol e. If the wire will not
pass through the hole, due to solder
build-up, the hole may be cleared wth
the use of a vacuum resoldering unit.

2. Hold one end of the wire against
one side of the circuit card and pull
the other end taut and down against the
other side of the circuit card, being
careful to avoid aligning the wire wth

any circuit traces energing from the pad.

3. Turn the circuit card over and
repeat step 2 for the opposite side.

4. Using solder, the soldering iron,
and the flux, carefully solder the wre
to the pad using a mnimm anmunt of
sol der.

5. Turn the circuit card over and
repeat step 4 as required.

CAUT| ON
Do not cut down into the cir-

cuit card pad when trinmmng the
wire.
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6. Using an X-acto knife, very care-
fully cut down into the wire just at, or
ahead of, the point where it energes
from the solder.

NOTE

The wire shall not extend past
the periphery of the pad to
which it is soldered.

7. Gasp the free end of the wire and
lift it slowwy so that it separates at
the cut produced in step 6.

8. Turn the circuit card over and
repeat steps 6 and 7 for the other side
of the repair.

9. Apply a small anount of soldering
flux to each side of the repair, and
using the soldering iron touch up the
solder joints to cover any of the copper
wire exposed by the trimming of the
| eads.

WARNI NG

I sopropyl alcohol is flanmmable.
Keep away from heat and open
flame. Vapors may be harnful.
Use with adequate ventilation.
Avoid prolonged or repeated
breathing of wvapor. Avoid eye
contact. Do not take
internally.

10. Cean the repaired area wth
i sopropyl al cohol .

11. If a conponent has been removed in
order to acconplish this repair, and if
it is visually and nmechanically sound,
replace that conponent according to the
procedure in[paragraphs 3-3d, 3-31, or
3-32. If the conponent is defective,
replace it with an identical new
conponent .
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SECTI ON

CLEANING AND EXAM NATI ON

3-40. GENERAL.

3-41. This section contains general
information for the cleaning and inspec-
tion of the ANPRC-104 equipnent. The
term “cleaning” neans all those proc-
esses by which dirt or contamnants are
removed from the equipnent wthout caus-
ing danage to the equipnent or hazard to
the health of personnel. The term “exam
ination” neans all those processes by
which the equipnment is conpared or nea-
sured against an acceptable standard for

cl eanl i ness, mechani cal and electrical

(el ectronic) condition, serviceability,
and performance capability.

3-42. CLEANI NG,

3-43. The general cleaning procedures

contained in this
for field and depot
rebui | d.

section are applicable
mai nt enance and

WARNI NG

When using a conpressed
airjet, wuse eyeshields.

WARNI NG

When using solvents,
proper ventilation,
| onged contact,

provi de
avoid pro-
and do not

snoke. Sol vents nust neet all
pertinent speci fications
regarding toxicity, fl ammabl i -
lity, and allergenic effect.
CAUTI ON
Conmpressed air nmust be clean,
drv, and at a maxinmum pressure
of 28 psi. Do not overl ook
the force of the airjet when
cleaning delicate parts.
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CAUTI ON

Certain solvents wll damage
insulation. Do not wuse sol-
vents chemcally sinilar to
“Chlorothene” or “dyptal” to
clean nodule connectors. Use
only denatured alcohol for
this purpose.

3-44. EXTERNAL.
the radio set

accurmul ated dirt
the airjet alone,

Clean the exterior of

by using an airjet. |If

cannot be renoved by
use a nediumstiff

canel’s hair or simlar brush to aid
the airjet action.
3-45. An approved solvent or detergent

may be used to renove grease, oil, or
other contam nants, provided that it 1is
not allowed to run into the insulated
sleeving of cable assenblies and wr-

ing. Al solvents and detergents tend
to cause binding if allowed to seep

Into shaft bearings,or other noving
parts.

3- 46. | NTERNAL. The interior of the
receiver/exciter and anplifier/coupler
and separate disassenbled parts may be
cleaned by using one or nore of the fol-
|l owi ng rmethods:

1. Clean, dry, lint-free cloth.

2. Airjet and brush.

3. Flushing and dipping of sepa-
rate nechanical parts using an
approved solvent or detergent.

4. Flushing and dipping of separate
nonnetallic parts in denatured
al cohol only.

3-47. CORRCSI ON CONTROL. The follow

ing periodic checks and services are
required for prevention and control of
corrosion and fungus of the radio set.



1. Inspect the exterior of each unit
for corrosion and fungus (particularly,
around the controls, connectors, and

| atches).

2. Remove all corrosion and fungus
with a cloth and/or brush noistened in
cleaning solvent.

3. Repaint all treated areas inmmedi-

ately upon renoval of corrosion to alle-
viate the re-occurrence of corrosion
bui | dup.

3-48. EXAM NATI ON.
3-49. The general exam nation proce-

dures contained in this section are
applicable for field and depot nainte-

nance and rebuild. It is expected that
the majority of examnation for field
mai ntenance wll take place during trou-

bl eshooting, and that examination will
simply consist of ensuring that the
repl aced conponent is installed cor-
rectly, and the equipnent passes the
performance test.

3-50. GENERAL. The term "exam nation”
is best defined by describing the intent
and scope of the inspection work areas,
since there are no procedures in this
manual which can be separately called
“inspection procedures.*’ The intent

and scope of the inspection work areas
(which have been given arbitrary names)
are described wunder the pertinent sub-
headi ngs which follow

3-51. FIRST  EXAM NATI ON. The first,
incomng, or receiving examnation con-
sists of sorting out the units and nod-
ules of the ANPRC 104 for disposal
according to the following criteria:

NOTE

The action required by 1. thru
3. following may not necessar-
ily take place at depot |evel.
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1. Sal vage of undanaged parts.

2. Wite-off of heavily danaged or
m ssing assenblies.

3. Repl acenent of written-off

assenbl i es.

4. Scheduling and routing of the
units and nodules or the conplete
AN PRC- 104, as applicable, for

rebuild processing.
3-52. I N- PROCESS EXAM NATI ON. I n-
process examnation covers a w de over
all inspection work area which my be

broken down into snaller work areas as
foll ows:

1. Mechanical and Visual |Inspection.
The intent is to quickly deter-
m ne the obvious aspects of the
overall nmintenance and rebuild
requirenent. For exanple,” sone
damaged connector pins in the
receiver/exciter would not neces-
sarily involve a conplete dis-
assenbly, but a damaged receiver/
exciter housing would involve an
extensive nechani cal di sassenbl y.

Tr oubl eshooting Inspection. The
objective of troubleshooting is
to locate the site of a malfunc-
tion, after which repair can be
carried out. Thus, troubl eshoot -
ing is an inspection process
which deternmines how a malfunc-
tioning item of equipnent can be
made  serviceabl e. However, in
many cases, this process nmay
require disassenbly (refer to 3.
following), and the repair may
actually be carried out during
troubl eshooting (to prove the cor-
rectness of the troubleshooting

diagnosis). In this way, trouble-
shooting inspection also identi-
fies the replacenent item

3-25
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Di sassenbly | nspection. Thi s
visual inspection is concerned
with the follow ng objectives.

To detect frayed, burnt, short-
ing, or broken cables, wring,
and dry-jointed, shorted, or
grounded solder connections.

To detect blackened, overheated,
broken, or nmissing
el ectrical/electronic
and parts.

component s

To detect missing or broken
hardware, |o0o0se nountings, and
m ssing nechanical parts.

To detect nmechanical binding,
sticking, |ooseness, and exces-
sive wear of noving parts.

To record any action required by

a. thru d. above including
identification of repl acenment
items for repair.

Reassenbly |Inspection. The objec-
tive of this inspection is to
avoid malfunction or rework after
reassenbly. The inspection areas
are as follows:

observance of critical posi-
tioning or adjustment of all
mechani cal and electrical/
electronic parts.

Al required hardware is used
and correct.

Al required parts are used and
correct.

Al required wring, soldering,
and sleeving is correct. This
includes correct “dressing”
arrangement of wre harnesses
and cables, etc.

Liquid staking used where
required.

Correct lubrication wused where
required

There is no binding, sticking,
or |ooseness of noving nechani-
cal parts.

All electrical/electronic parts
are correctly orientated for
clearances and |ead shortness.
Printed circuit boards are not
under strain due to Incorrect
mount i ng.

No short-circuits or grounds are
caused by nodule case or cover.

FI NAL | NSPECTI ON. The fina

inspection may be divided into six work

as follows:

Final nechanical and visual inspec-
tion of each nodule follow ng
reassembl y.

Final performance test for each
nmodul e assenbly.

Final nechanical and visual inspec-
tion of wunits and nodules follow
ing reassenbly.

Final performance test for each
unit.

Final performance tests for radio
set.

Docunent ation, packaging, and ship-
ping inspection for the conplete
AN PRC- 104, as applicable



SECTI ON

FABRI CATION OF SPECI AL

3-54. GENERAL .
3- 55. This section contains draw ngs
for fabrication of test <cables, adapters
and fixtures required to perform test,
troubl eshooting and alignment of the
radio set, wunits and nodul es. Fabri ca-
tion data is provided for the followng
itens of special support equipnent:
1. Modul at or / Denodul at or
Test Extender Cable (1g_3-10A)
2. Antenna Tuner Test
Ext ender Cable (I1g—3-108B)
3. Synt hesi zer  Ext ender
Cabl e (Tg—3-T00)

T™M 11-5820-919-40-1

SUPPORT  EQUI PVENT

4, Harnmonic Filter/ Power

Test Extender Cable
5. RF Coax Cable
6. RF Extender Cable

7. Audio |nput/Keying
Adapt er
8. Wiip Adapter

9. 100 ohm Load
10. 130 ohm Load

11. Frequency Converter

Test Bed

#U.S. GOVERNMENT PRINTING OFFICE} 983 646 063,282 REGIONNO.4

3-27/(3-28

Amplifier
(fTg—3-10D)

g—3=11A)

tTg—3-11B)

(f1g—3=110)

(fig_3-11D)

(fig_3-11E)
(Ig—3=11F)

(fig 3-1p)

bl ank)
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30 PIN PLUG
30 PIN AECEPTACLE 755002A7651-2 30 PIN RECEPTACLE 20 PIN PLUG
755002A7663-2 755002A7661 -2 786002A7653-2 ggﬁm;:f::;_?‘c“ :;:3:;::2?-5 12 PIN RECEPTACLE o, py 18PINPLUG
P P1 P P1. P1 P 75650024 7663-1 755002476511

. _
0 ¢ 6 O ¢ g ¢

BNC POMONA BOX
' MALE |: | MODEL | :|*-—-—-— 8NC
CONNECTOR 3231 | FEMALE

CONNECTOR
45.7 CM | » 45,7 CM 45.7CM N 45.7 CM -
18" I ' - 18" 18"
FEMALE FEMALE
TEST TEST
P4 — < Jack < Jack P

P P P1 1 P1 P1 —_— {BANANA) (BANANA)

Y = = y— R P f—]
1 1 1 1 1 1 ! 1
2 2 2 2 2 2 2 2
3 3 3 3 3 3 3 3
4 4 4 4 4 4 4 4
] 5 5 5 5 5 5 5
6 & 6 8 8 Fy L] 6
y 7 7 ? 7 7 7 ?
8 8 8 8 a 8 8 8
9 2 9 2 8 9 2 9
10 10 10 10 10 10 10 10
1 11 11 1 11 1 n n
12 12 12 12 12 12 12 12
13 13 13 12 12 13 13 13
14 14 14 14 14 14 114 14
15 15 19 15 15 15 B 16
- oy 1 16 16 16 16 18
17 17 17 17 17 17 7 1
18 18 18 18 18 18 18 1\
19 19 19 19 19 19
20 20 20 20 20 20 T HARMONIC FILTER/POWER AMPLIFIER =~
21 21 21 21 b1 21 TEST EXTENDER CABLE
22 22 *NOT | — |22 . 22 22 2
23 23 USED | — - |23 12" MAX S SONABOx ] 23 23

A
24 24 "NOT 24 BNC 1.4 4k BNC 2 24 24 D
25 25 usep —* |8 MALE — MALE 25 25 25
26 26 26 =N > 70 >——ipwm@_< To —— |28 26 26 MALE MALE
> 27 *NOT [ 27 o, FEMALE IEPF FEMALE 27 27 27 I:gI LE\:I
CON- IKV CONNECTOR 28 28 2

: : USED | —» :: oNTOR 28 i 2: BANANA (BANANA}
a0 30 30 30 30 30 — —

.y — at " 3 3

MODULATCOR/DEMODULATOR ANTENNA TUNE RETEST - :: 12 :
ENDER CABL
TEST EXTENDER CABLE R EMOVE METAL EXT » :i
PORTION OF PIN FROM
A THE CONNECTOR B 38 3
% %
= SYNTHESIZER TEST ,\J NOTE: ALL WIRE IS 24 AWG

EXTENDER CABLE

C

Figure 3-10, Fabricated Test Extender Cables

3-29/(3=30 blank)
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ADJUSTING NUT

RAADIO ANTENNA JACK 5TUD

/ 0,376.24 UNF-2A
i 3 THAEAD, 0.49 DEEP
SLEEVING AG 173/U BNC FEMALE 0 ;ggONA |h 1//
M23053-5-105-0 (60 OHM) CONNECTOR MODEL 3231 —
CW KEY SINGLE THROW SINGLE POLE SWITCH {SPRING L.DADED)
— O INSULATION
§ N\ i QL: -.’fﬁ,,aSPADELUG
———
|- BANANA PLUG
AF CONNECTOR, COAX b‘ “]
. BNC MALE
(758002A7726-1) CONNECTOR RADIO AUDIO POMONA (0] BNC FEMALE
CONNECTOR aoXx O| CONNECTOR
MALE U228/U MODEL 3233 @ 1 WC.-6268/)
1.1 uH
12 LYW = If P P L
‘E 77 m L <
T 25 PE ‘f RADIO ANTENNA
BNC FEMALE = 1000V L JACK STUD
Y _ - o CONNECTOR
e N, N
T PTT DOUBLE THROW WHIP ADAPTER
nE B < BNC DOUBLE POLE SWITCH D
COAX AE COAX CABLE {2 EACH) MALE
MALE n CONNECTOCR RESISTORE ARE MESISTORS
CONNECTO A 1.0KSL/ %W {10 EA)
o RLR-07C102GR
o A A S |
P A ANty
AN
L
lD—MN——"I
4
SLEE:’;':C:“ 0 CW KEY SINGLE THROW I :::::: :'
M2I083.-5- L SINGLE POLE SWITCH RADIO ALUDIQO CONNECTOR )
MALE U229/U {
A
L K N-TYPE CONNECTOR
UG-21EfU
RG 173/4 I— _] 100 omél LOAD
5O OHM
- 18" ) o | € NOTE: CONNECT THE 10 RESISTORS IN PARALLEL, THEN
PLACE THEM IN BARREL OF CONNEETOR, AND CONNECT
AF CONNECTOR RF CONNECTOR L_ ] ONE END TO SHIELD AND THE OTHER END TO THE SIGNAL
COAX, MALE COAX, FEMALE —_ - LINE OF CONNECTOR
{78B002A7728-1) (786B002A7724-1) -
RESISTORS ARE RESISTORS
l I 1.3 KQ/UW (10 EA)
- c RLR-07C132GA
l | 1 o } 8 N T’; AAN—
I riaa 4
S = > ° —Wv—1
— = 3) L //iéy N —— NA—
wdi ~ L\ _J )
BNC FEMALE  BANANA
L 1 CONNECTOR FLUG )
AF EXTENDER CABLE PTT DOUBLE THROW 1
i# EACH) DOUBLE POLE SWITCH )
B
AUDIO INPUT/KEYING ADAPTER N-TYPE CONNECTOR
UG-21E/U
C 130 OHM LOAD
F

NOTE: CONNECT THE 10 RESISTOAS IN PARALLEL, THEN
PLACE THEM IN BARREL OF CONNECTOR, AND CONNECT
ONE END TO SHIELD AND THE OTHER END TO THE SIGNAL
LINE OF CONNECTOR

Figure 3-11. Fabricated Test Cables and Adapters
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FABRI CATI ON | NFORMATI ON

Troubl eshooting of the three frequency converter subnodules is best acconplished

using three separate frequency converter test beds. Each test bed is a conplete and
functional nodul at or/ denpdul at or with the exception of the test bed extension for
either the first, second, or third converter respectively. The frequency converter A
under test is plugged into the sockets of the extension (although if a pin is P,
m sshaped, a junper nust be inserted). s =1 I, // l\/
f—————1.1/4 m.‘——] FREQUENCY CONVERT ) CUT OUT SECTION OF
th'jﬁi"l’:"f:ﬂT; // // /yg?EEéTOH/DEMODULATOR
Fabrication of the test bed extension nmay be acconplished as outlined below ‘ TREER RIS FRINTED WiRING BOARD
—\ /T ] ™~ ~ . /
N’ ’
I | 3RD 1 lIN \ ‘f('\ // / /
- | | ot ! /
~
Any equivalent nethods or nmmterials may be used. Refer to the Stock | - —_——— = — /= = T T u}\ll.‘l//(//e@ SN / -
List manual for identification of piece parts required. / // ,j‘/‘; /|(
| SOCKET (ONE/HOLE) e / 34 IN,
a\g\;l\l?.t‘\: N TINI B/ / h -
1. Cut a bare nodul ator/denodulator printed wiring board out around the first, b ! - \\/// ////rl\‘ll\ }
second, and third converter positions. { @/ P Py '\
i EXTENDERS < —_ ’//// / l Uq N/}\\
. ifi i i ns. (4 PLACES)
2 Insert the anplifier 50864 sockets into the holes for the pins l ~ \ < // // A\ |\\
- -
3. Renove the appropriate frequency converter subnmodule from the nodul ator/ \! ! < |~ // / \\\\\,N
denodul ator that is to be used as the test nodule. *— /8 IN. | WIRING """/‘]Cﬂ//l H e / /l . \ PN
4. Drill 4 holes in the test nmodule for the extender pillars. Be extrenely T - / l//( /
careful to avoid damaging any printed wring in this four-layer PC board. -

S. Drill 4 corresponding holes in the cut out printed wiring board. S o , O Vo g ey P
. . !
6. Munt the extender pillars onto the cut out printed wring board. 1-1/4 IN !i

l
I
I
, 2ND | 1IN MIN > \ \\ /I“\ l //\v//
7. Connect a shielded wire from each socket to the corresponding hole in the test ] / ! a (,(—\/
| )
|

| e > P
modul e. ! f *

8. Mount the test bed extension onto the test nodule. !

CUT LINES MODULATOR/ /

DEMODULATOR TEST MODULE *

TEST BED EXTENSION IS SIMILAR FOR FIRST CONVERTER,
SECOND CONVERTER, THIRD CONVERTER

PRINTED WIRING BOARD
TO BE CUT OUT

Figure 3-12. Fabricated Frequency Converter
A1A1A1, A1A1A2, A1A1A3 Test Beds

3-33/(3-34 bl ank)
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(Y

PERFORVANCE TEST AND TROUBLESHOOTI NG

3- 56. GENERAL .

3-57. Perfornmance tests and trouble-
shooting of the radio set wunits and nod-
ules requires a known good radio set as
a test bed. The wunit (or nodule) under
test (UUT) replaces the known good unit
or nmodule of the test bed radio set, and
is connected to the test bed by fabri-
cated test cables.

3-58. PERFORVANCE TEST AND
TROUBLESHOOT| NG.

3-59. The performance test flowharts
provide the necessary procedures and
information to conpletely test the

radio, a unit or a nodule (unit under
test). The flowharts also provide
troubl eshooting procedures as an aid in
fault isolating to a group of conponents
if the UUT does not pass a perfornance
test.

3-60. USE OF FLONCHARTS (Eigure 3-13).
The performance test procedure path on
the flowcharts is indicated by a heavy
flow Iline. The procedure begins at the
bubble synbol that reads "Unit Under
Test.” Next, the initial setup block
references applicable renoval di sassem
bly and reassenbly instructions, a test
setup diagram and provides initia
switch settings required for the test.
The initial setup block is followed by a
series of procedural blocks, which
contain actions required to produce a
result, and decision blocks, which asks
whether the desired result occurred. |If
the desired result has occurred, the
“yes” pathway is followed; if the
desired result did not occur, the "no"
pathway is followed for the trouble-
shooting procedure. The performance
test is successfully conpleted when the
“Test Passed” bubble synmbol is reached.
The troubl eshooting procedure is com
pleted when a fault-indication block is
reached . Once the fault is corrected,
the perfornmance test is resuned at the

point where first fault indication
occurred. If a flowhart is extended to
another sheet, the continuation synbo

is wused. Caution and warning notes
appear to alert the user to potentia

equi pnent  or human hazards.

3-61. TEST AND TROUBLESHOOTI NG REFER-
ENCE DATA. The performance test flow
charts are wused in conjunction with the
supporting data bel ow [Figure 3-14
depicts the arrangenent of maintenance
information contained in each nmainte-
nance

1. Di sassenbly and Reassenbly Pro-
cedures. These procedures provide
the information necessary to
renmove and replace a “Unit Under
Test.”

2. Performance Test Setup Diagrans.
The test setup diagrans show what
test equipment is required for the
performance test and troubl eshoot-
ing, and how to connect the test
equi pnment to the “Unit Under
Test.”

3. Alignment Procedures. The align-
ment procedures are performed when
specified in the troubleshooting
procedures. They are wusually
required during troubleshooting to
ensure the “Unit Under Test” is
properly aligned before determn-
ing faulty conponents.

4, Functi onal Bl ock Di agrans. The
functional block diagrans nmay be
used as an aid to troubleshooting
in conjunction with the
flowcharts.

o

Schematic D agram The schematics
for the, "Unit Under Test” are used
to aid in identifying suspected
faulty conponents. For exanple,

if the fault block on the trouble-
shooting flowcharts <calls out

3-35
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UNIT UNDER TEST )

/
BEGIN TEST
END OF SHEET 1
l ' BEGIN SHEET 2
J.r
T |
INITIAL SE} -UP BLOCK CONTINATION

TEST PASSED

END TEST

PROCEDURE OR FAULT
BLOCK

TEST
PROCEDURES

YES

PERFORMANCE
TEST

NO TROUBLE

NO SHOOTING
DECISION BLOCK

PERFORMANCE
TEST

WARNING:

PROCEDURAL
WARNING
BLOCK

Figure 3-13. Flowchart Symbols
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SEC Il

SEC IV

SEC VI
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COMPONENT
LOCATION AND
PARTS LIST

REPAIR AND
REPLACEMENT

PERFORMANCE
TEST AND
TROUBLESHOOTING

SEC It

CLEANING AND
EXAMINATION

REASSEMBLY

DISASSEMBLY AND

INTRODUCTION

|
|
|
|
|
l
|
|
|
|
|
|
|
|
|
|
|
|

PERFORMANCE TEST
AND TROUBLESHOOTING

SCHEMATIC AND
POWER
DISTRIBUTION

Figure 3-14.

Maintenance Chapter

FLOWCHART
TEST AND
ALIGNMENT
SETUP
COMPONENT
LOCATION

Construction

9 MAINTENANCE
DIAGRAMS
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3-62.
DI AGRAMS. The

granms provide

3-38

Conponent

11-5820-919-40-1

“Switch QL Fault,” the schematic

is used to identify the conponents
associated with QL (ie
tors, resistors
The schematics

voltage and waveform data to aid
in fault

capaci -
i nductors, etc).
contain pertinent

i sol ati on.

Location Diagrgns. The

conponent
each “Unit Under
for three purposes:

| ocation diagrans for

Test” are used

To identify the location of al
conponents in disassenbly and
reassenbly procedures.

To identify the location of the
test points and pins required to
monitor waveforms and voltages
in the performance test and
troubl eshooting flowcharts. The
nunbers printed on the backs of
the nmodules correspond to the
test points shown on schematics.

To identify the location of
every replaceable conponent.

DESCRI PTION OF COVPONENT
conponent
physi ca

LOCATI ON
|l ocation dia-
identification of

all replaceable piece parts in the radio

set. The conponent |ocation diagrans
provide conmponent location information
only; for ordering of piece parts refer

to the Repair Parts and Special Tools List

TM 11-5820-919-24P. There isaseparate diagram for
the radio set, each unit, each module, and the cable
assenblies. Each conponent |ocation diagram is
supported bya repair parts and special tools list with
three colums of data, as follows:

1. I TEM col um. Item nunbers
assigned in nunerical sequence
starting with 1, which correspond
to the item nunbers shown on the
conponent |ocation diagram for
each conponent. Nunmbers are
assigned clockw se, starting at
the top of the illustration. For
circuit card assenblies, the act-
ual reference designator is used

instead of a sequence nunber; the
sequence is again clockw se, start-
ing at the top.

2. DESCRI PTI ON  col um. Cont ai ns
short name or description of each
conponent. May also contain refer-
ence designator nunber where

necessary.
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sory equi pnents
AN/ PRC- 104
information

appl i cabl e.

SECTION V

MAI NTENANCE DATA FOR ACCESSQRI ES

equi pnent s

(refer

™

tary nonencl ature):
section cont :?u ns nmi nt enance 1 Bench Test Cable
those radio set acces-
that are unique to the
. . q . 2. Battery Extender
application. The maint enance
pr ovided on msu nt enance 3 Antenna Base
include schematics, com
and fabrication data as
. ) ' 4. Telegraph Ke
Mai nt enance drawi ngs are grap y
the following accessory 5. Transit Case

to—Table 12

11-5820-919-40-1

for mli-

(1Tg—3-1b)
Cable (f1Tg—3-1b)
(g—3=17)

1ig—3-1B)
(1Tg—3-1D)
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J1

1
\ g R 184 2 WHITE +26/30V M
g Fd
ITEM DESCRIPTION
SPARE | 3
1 Strap, Cover cR1
x
2 Thumb Screw ‘:‘:,;“o ?;N G;D
3 Insulator, Red aneB2 L/
4 Insulator, Black cy
5 Clip, Electrical 1 1UK 1K 178w
6 Fuse sov
£1 £10% BLACK GND F2
7 Fuse Holder - s KN
3 Housing, Prot. Ckt,
9 Junction Box .
10 Bracket, Xstr Mounting SCHEMATIC DIAGRAM
11 Capacitor
12 Resistor, RI
13 Resistor, R2 o 19
14 Semiconductotr, VRI / /15
15 Semiconductor, CRI / £
16 Thyristor, Ql \ (// / ‘\\_,_,...- GATE
17 Cover, Connector T CATHOBE
18 Connector, Battery ey
19 Terminal lug, El + 13
20 Washer, lock 12
21 Nut, hexagon 17
22 Washer, lock
23 Terminal lug, E2 J
24 Nut, Hexagon
25 Washer, lock
WIRE LIST
SEE 14 FROM TO
DETAIL A
n-2 Fi-1
Fi-1 E2
F1-2 r
-1 Q1 CATH
Q1 CATH 2
Q1 CATH £1
Q1 CATH CR1 ANODE
cl+ Q1 GATE
c1- CR1 ANODE
DETAIL A HY Q1 CATH
A1 VR1 ANGOE
A2 VR1 ANODE
A2 Q1 GATE
VA1 CATH E2

Figure 3-15. Bench Test Cable
341/ (3=42 blank)




N

?

| TEM

0 ~N o o w N

DESCRI PTI ON

Strap, Cover

Thunmb Screw

Cover, Connect or
Cover, Junction Box
Thunb  Screw

Cover, Connect or
Connect or
Connect or, Battery

Figure 3-16.

TM 11-5820-919-40-1

Battery Extender

3-43/(3-44

Cable
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ITEM

DESCRIPTION
Antenna Base
ID Plate
Connector, Coaxial
Connector, Receptacle

Transformer, R.F.

A. COMPONENT LOCATION

1.290

ITEM | REF

190

-3854,

A76

J0% TAL POLE

DETAIL ' TEM 1

A% L.
: RLY.

LOB0 -
,o.o"““ CRAAT ER

8. FABRICATION

’-— 75 YA S——

TM 11-5820~919-40-1

To BDE

FREE OF PAINT
ALL ARROUND

T

L0570 AnTRMMA

TO BHLG

SOLDER Lug UNDER BMC E.ONHI‘.CTORJ

3

.
o
+£

A2

SLLTION A-A

/@ i
{ 1.1.10 (w7
— - REF
@25 [ 7 F-A-] 030
]

Figure 3-17.

FPRC-104-45/2-3-17 {0900R)

Antenna Base

3=45/{3-46 blank)
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)

o

[=]

S

@

| TEM DESCRI PTI ON ®
™

"

A

1 Connect or 3
S

2 Cabl e Assenbly T

Figure 3-18. Telegraph Key
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e 5,50 2=\ _
( .K 7S .:
“\\\\ 4,62 1
1
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=39 : F‘J 4
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7.00 —1.00 Ql_so B.75 W
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Figure 3-19. Transit Case

3=-49/({3=50 blank)



™

CHAPTER 4

RADI O SET

SECTION |

I NTRODUCTI ON

11-5820-919-40-1

4-1. | NTRODUCT! ON. 4, Performance Test and
t roubl eshooti ng
4-2. This chapter provides the neces-
sary information to maintain Radio Set 5. Repair and Repl acenent
AN PRC-104 (radio set). The performance
test and troubleshooting flowhart 6. Conponent Location and Parts List
checks out the conplete radio set, and
aids the nmaintenance technician in iso- 7. Mintenance Diagrans (power dis-
lating a fault to a wunit. D sassenbly tribution (19 _4-1), rf cabling
and reassenbly procedures are provided 1g—Z-Pr), conponent location [dig
to separate the three units (receiver/ [Z-3), test sefup (Tig 4-4), per-
exciter, anplifier/coupler, and battery formance test and troubl eshooting
pack). Maintenance information for the dig—2=5h))
radio set |Is presented as follows:
4-3. The special tools, materials, and
fabricated test cables and fixtures
1. Support  Equi prent and Materials required for nmaintenance of the radio
set are listed in[fable 4-T]
2. Di sassenbly and Reassenbly . .
4- 4, lists the test equipnent
required to test the anplifier/coupler.
3. Cleaning and Exam nation Equi val ent test equipnment nmay be used.
TABLE 4-1. SPECI AL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FI XTURES
Descri ption Part  Nunber Ref erence
Audi o I nput/Keying Adapter [Fgure —3-11C
Wiip  Adapt er [Fgure 3-11D
Kit, Tool, Electronic TK-100/ G None
Bench Repair Center Pace PRC-350C None
Mai ntenance Kit, Printed Grcuit VK- 984/ A None
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TABLE 4-2. TEST  EQUI PMENT

NOTES: 1. * Denotes test equipnment not required for Air Force internediate
mai nt enance.

2. Equi valent test equipnment nmay be used.

3. Use only test equiprment that is properly calibrated. Failure to do so
may provide erroneous or mnmisleading performance or fault indications.

4. If adequate watt neter is not available, substitute VIVM termnated wth
dummy load, P = E/R where R = 50 ohns.

5. Before wusing spectrum analyzer, rf section HP-8553B, perform prelininary
checks contained in the HP-8553B operating nanual.

Name Number Quantity
Audio  GCscillator AN/ URM- 127 1
VTVM AN/ USM 116 1
Signal Generator, RF AN/ USM 323 1
Digital Miltineter AN/ USM 341 1

(DVYM  ohmmeter function)

Attenuator, Step CN- 128/ U 1
10-db steps, 0.5w, 50 ohm

Dumy Load DA-553( )/4 1

Vatt Meter, RF

- Power Meter Hewl ett Packard HP-435A 1
- Thernocoupl e Power Sensor Hew ett Packard HP-8482A 1
Spectrum Anal yzer* Hew ett Packard HP-141-T 1*
- Hgh Resolution Hewl ett Packard HP-8552B 1*
IF Section*
- RF Section* Hewl ett Packard HP-8553B -
- Tracking Generator* Hewl ett Packard HP-8443A 1
Power Supply, D.C Hewl ett Packard HP-6439B 1
Attenuator, Coaxi al Narda 765-20 1

20 db, 30w mn., 50 ohm
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DI SASSEMBLY AND  REASSEMBLY

4-5. DI SASSEMBLY.

4-6. Di sassenbly of the radio set
consists of renobving (separating) the
three wunits: receiver/exciter,
anplifier/coupler, and battery pack.

4-7. ASSEMBLY REMOVAL (ELQ 1-3) .

4-8. Assenbly renoval is acconplished
as follows:

1. Renmpbve the antenna or antenna
cable as required.

2. Unfasten the 2 latches securing
the battery pack to the receiver/exciter
and anplifier/coupler conbination and
renove the battery pack.

3. Lay the receiver/exciter and
anplifier/coupler conbination on a
suitable surface.

4, Unfasten the top latch and then
the bottom latch securing the receiver/
exciter and anplifier/coupler together.

5. Carefully separate the 2 assem
blies to prevent danmaging the connector.

4-9. ASSEMBLY  REPLACEMENT (figure 4-3).

4-10. Assenbly replacenent is accom
plished as follows:

1. Secure the receiver/exciter and
anplifier/coupler assenblies together
and fasten the Iatches. Be sure tongue
of latch is fully engaged before
torquing down.

2. Secure the battery pack to the
recei ver/exciter and anplifier/coupler

conbination and fasten the |atches.

3. Reconnect the antenna (or cable).

4-3
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4-11.

4-12.
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SECTION 11

CLEANING AND EXAM NATI ON

CLEANI NG AND EXAM NATI ON.

Cener al

cleaning and examination information is

cont ai ned

in [Chaprer—3]
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SECTION |V
PERFORMANCE TEST AND TROUBLESHOOTI NG

4-13. | NTRODUCTI ON. and rf cabling diagramfiqure]
4-2. Once a fault has been isolated and

4-14,  The performance test and trouble- corrected, the performance test nust be

shooting procedures are conbined into a repeated. Do not skip blocks in the per-

single flowhart format [[Chapier 3J). formance test, because succeeding bl ocks

This allows the naintenance technician may be predicated on certain faults

to check the radio set for nornmal indi- being elim nated.

cations, and to branch off for fault

isolation if an abnormal indication 4-15.  RADI O SET PERFORMANCE TEST.

exi sts. The troubl eshooting flowchart

is an aid for isolation to a probable 4-16. The performance test setup is

fault and should be used in conjunction shown in and the performance

with the functional block diagrans test procedure is as shown in

(Chapter 2), power distribution diagram [4-57]

4-5
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SECTION V

REPAIR AND REPLACEMENT

4-17. GENERAL .
contained in the applicable umlI_chap-]

4-18. Repair and replacenent information is
ters [G] and 6.

4-6
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SECTION VI

COVPONENT LOCATION AND PARTS LI ST

4-19. GENERAL . lisC—_iigure 4-3 for the radio set. The
repair parts lists for the radio set are
4-20. This section contains the conpo- included in the unit and 6.

nent location diagram and repair parts

4-7/(4-8 bl ank)
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RECEIVER/EXCITER
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A2 A1 -
w2h ™ T 7 T /1
*6V |28 I
+12.5v 27 MODULATOR/ |
T DEMODULATOR
29 Al |
+28V ON |
¢ |
resv] o |
b A
S |
wm - T T T T T
- |
| I | HARMONIC |
+28V ON FILTER I
17
I | A2 |
P1
I ™ I
+28V BATTERY
| FrOM 2 + ' A l
BATTERY l - — — — —
| PACK
(TM-07748A- 3 | NOo cONNECTION ci c2 -
| 12 0.01 uF | 470 PF _——— — — — -
J3 Py P1]J3
+6.6V
I 1 & + | 6.8 17 |
| SYNTHESIZER
| | o £12.5v ] o A3 6 116V
| E1 CHASS|S €2 VOLUME
[ GROUND P1, 1 J1,P1
L _J WIP1IW1J1 / ™\ +28V ON’ 19
- - +28V 4 +28V +26V :
[OFF] +28V b~ e
BATTERY BATTERY F FUSED - ON
38 1 39 41 | S U U ——
+28V +28V +28V +2BV 4
BATTERY BATTERY FUSED ON ON o
39 2 AMP 40 42 5 oy — T il W1J1
| +6.5V +6,5V
L 50 \J 5 36
aEmn —
CONTROL +28V ON POWER
16 SUPPLY
WP PANEL
- A5 +12,5v +12,5V
+28V J3 I'py M A4 3 37
65V | | 165V BATTERY ; | L . _ _J
= POWER l SR +28V
+12,5V +6.5V AMPLIFIER 45 |ON
37| NO - 16 A1
+28V CONNECTION | -
ON +28V ON L~
- 46 6 |
+28V ON —_A J— — — ——— — — —
- — 0
e 7 T
+6V 17 |
[ ANTENNA |
TUNER
A2
+28VON_| |
_ ‘I_I_—z—'_'_.ll
Figure 4-1.Radio Set Power Distribution
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RECEIVER/EXCITER

TM 11-5820-919-40-1

AMPLIFIER/COUPLER

Al A2
(FIG 5-1) (FIG 8-1)
MODULATOR/ SYNTHESIZER
DEMODULAR A3
A1 (FIG 2.8)
(FIG 27, 2-9)
Ja|m P1] J2
Y w2 {
J \
41 [e1
J2 [r1 P11} J1 J4 | PB )
N\ w3 e ™\ w1 P
23 NO CONNECTION
J o J ¥
Ja {P P1]J2
N\ w4 e
_J/ A\
POWER
AMPLIFIER
A1
{(FIG 2012)
J3 | P2 P2 | n
w1 raat 2 D wi f
J ¥ iy AN
HARMONIC
FILTER
A2
(FIG 2.10)
J1 | ra 7J r3 | g2
IR\ w1 2 lie o w1 Ie
J b ¢ \—
J1] P
ANTENNA
TUNER
A2
NOTE: THIS DIAGRAM CONTAINS (FIG 2-13)
RF CABLES ONLY. FOR
OTHER PRINTED CABLE 12 | ea c1 o1l e
INFORMATION, REFER TO 71; I ANT- 8
FIGURES 6-1 FOR RECEIVER/ ) w1 o7 Faa ca LSEL T w2 {
EXCITER AND 6-1 FOR J ¥ swiTeH ) L
AMPLIFIER/COUPLER o R
32 3
J o[
77 WHIP SOCKET

BNC CONNECTOR

Figure 4-2.Radio Set RF Cabling
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A. UNITS SEPARATE

BATTERY PACK

B. UNITS LATCHED TOGETHER

Radio Set Component

Location

Figure 4-3.
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VTVM

(WATT
METER
ALTERNATE)

DUMMY
LOAD

AUDIO
OSCILLATOR

RF
SIGNAL
GENERATOR

SPECTRUM
ANALYZER

[

RF
WATT
METER

[ ]

STEP
ATTENUATOR
(.6W)

TM 11-5820-919-40-1

UNIT UNDER

L

DIGITAL
MULTIMETER
(DVM,
OHMMETER
FUNCTION)

[ ]

TEST RADIO
AN/PRC—104
HANDSET Jl N
INPUT/
OUTPUT
AUDIO/INPUT [ —
KEYING /
ADAPTER .| L
COAXIAL
ATTENUATOR | | BNC
(30W MIN, l |
20 DB)
WHIP WHIP
ADAPTER
CAUTION BATTERY
]
TO AVOID DAMAGE TO THE LJ
BENCH TEST CABLE RADIO
PROTECTION CIRCUITS, APPLY
POWER AS FOLLOWS:
1. CONNECT BENCH TEST BENCH TEST
CABLE TO RADIO. CABLE
2. TURN ON POWER SUPPLY
AND CHECK OUTPUT LEVEL.
3. THEN CONNECT BENCH TEST
CABLE TO POWER SUPPLY. I__l l__l
+ —
POWER
SUPPLY
DC
Figure 4-4. Radio Set Performance Test Setup
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NOTE ]:

NOTE 2:

NOTE 3:

NOTE 4&4:

RADIO SET PEKFORMANCE TEST

Radio Set
Frequency (kHz)

No, l. a, 2,221,0
b 2,221.0
No. 2 a. 3,334.0
b. 3,334,0
ho. 3 a. 6,665,0
b. 6,605.0
No, 4 a, 8,889,0
b. 8,889,0
No. 5 a. 15,554,0
b. 15,554.0
No. & a. 27,778.0
b. 27,778,0

Sideband

USB
LSB

USB
LSB

liSB
LSB

USB
LSB

USB
LSEB

USB
LSB

RF Signal Generator
Frequency (MHz)

2,2220
2,2200

3.3350
3.3330

6.0660
6.6640

8.8900
8.8880

15.5550
15,5530

27.7790
27.7770

Harmonic filter bands are 2-3 MHz, 3-3 MHz, 5-8 MHz, 8-12 MHz, 12-20 MHz,

and 20-30 MHz,

For a thorough test, use all the test frequencies listed in Note | on USB

only,

Frequency must be changed each time to cause tune-up tone when PTT 1is

closed.

UNIT UNDER
TEST
RADIO SET

CONNECT THE RADIO SET
TO THE TEST EQUIPMENT
AS SHOWN IN

FIGURE 4-4
SET[MGDE) To[v-Recv ]
Tofuse ]

VOLUME] TO ON
ANT SEL| TO 50 OHMS {BYPASS)

[FREQUENCY KHZ T0[02,221.0]

SET DC POWER SUPPLY

{7 AMP) TO 26.5V. SET STEP
ATTENUATOR TO 20 DB. SET
RF SIGNAL GENERATOR TO
22220 MHZ (UNMODULATED)
AND LEVEL TO 70 5V (THIS
IS 0.7 4V AT RADIO SET
BECAUSE OF ATTENUATORS)

HANDSET

REFPLACE
RECEIVER/EXCITER

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

r

TONE
IS PRESENT
WITHIN EACH
HAAMONIC BAND
{NOTE 2)

TONE
IS MISSING QR
DEGRADED IN
ONE
SIDESBAND

TONE
IS PHESENT
FOR ALL
FREQUENCIES
IN {NOTE 1)

SPURIOUS
ACV SIGNALS
ARE PRESENT

NO

WATT
METER READS
1.25-3.1 MW
(12.5-31W RADIO

QUTPUT)

CwW
1 KHZ
SIDETONE 1S
PRESENT IN
HANDSET

NO

OPEN CW KEY
SET [FREQUENCY KHZ] TO
27,1737

(58] To[sg]

CLOSE CWKEY

REPLACE

RECEIVER/EXCITER

k 4

DISCONNECT RF SIGNAL
GENERATQR FROM THE

TWO ATTENUATORS, CONNECT
THE WATT METER

ITS PLACE

SET [FREQUENCY KHZ| TO
10
]MODE' TG viTR

CLOSE CW KEY QN ALDIOC
INPUT/KEYING ADAPTER

WATT
METER READS
1.256-3.1 MW
(12.5-31w AADIO
GUTPUT)

SET[FREQUENCY KHZ

1o [o2221.7 ]

B Toluse)

[ANT SEL] TO BNC (MIDDLE)

MOMENTARILY CLOSE
PTT
(NOTE 4)

1 KHZ
TUNE-UP TONE
15 HEARD IN
HANDSET

LM 11-5820-919-40-]

XMT YES

FPOWER QUTPUT REPLACE
PRESENT: BUT 1S AMPFLIFIER/
LOW OR ERRATIC COUPLER

REFLACE
RECEIVER/EXCITER

L RECEIVER/EXCITER

AEPLACE

HEPLACE
AMPLIFIER/
COUPLER
FAULT
CORRECTED
REPLACE
RECEIVER/
EXCITER. CHANGE
1 KHZ
FROM TUNE-UP TONE
WM IR]To[¥-RCV] IS HEARD IN
TO[V-TH HANDSET
MOMENTARILY
CLOSE PTT

REPLACE
AMPLIFIER/
COUPLER

Figure 4-5, Radio Set Performance Test

{Sheet 1 of 2)
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BANDWIDTH
SCAN (INNER RED)
INPUT ATTEN

RANGE

CENTER FREQ
VIDEO FILTER
SCANMODE

10 DB LOG

SCAN TRIGGER

LOG REF

LINEAR SENSITIVITY
SCAN WIDTH

SCAN TIME
STORAGE
INTENSITY

BANDWIDTH
SCAN

INPUT ATTEN
RANGE
CENTER FREQ
VIDEO FILTER
SCAN MODE

10 DB LOG
SCAN TRIGGER
LOG REF
LINEAR SENSITIVITY*
SCAN TIME/DIV
STORAGE
INTENSITY

300 KHZ
PER DIV
20 DB
0-110 MHZ
60 MHZ
100 HZ
SINGLE

AUTO

100 DB

0

10 MHZ

1 SECOND
STD
CENTERED

0.1 KHZ

1 KHZ/ODIV
20 DB
0-110 MHZ
16,00 MHZ
10 HZ
SINGLE

AUTO

0 DB

-12

2 SECONDS
S$TD
CENTERED

*VARY LINEAR SENSITIVITY

TO OBTAIN WAVEFORM

LEVEL SIMILAR TO FIGURE B

OTHER
SPURIOUS
SIGNALS

HARMONICS

OF 16 MHZ

A

] 0 20 30 40 S50 60 70 80 90 100
MHZ
FIG A
LS8 uUsB
CARRIER AuDIO
HARMONICS
AUDIO
—— HARMONICS
16.997 16.000 16.003
MHZ MHZ MHZ
FIG B

0 DBM

-10

0 DBM

-10

TUNE
FAULT “BEER N "° AMPLIFIER)
IS HEARD 8 SECS. COUPLER
LATER
CLOSE
CW KEY
WATT
METER READS REPLACE
1.26-3.1 MW AMPLIFIER/
(12,5-31W RADIO COUPLER
OUTPUT)

FOR AIR FORCE MAINTENANCE

ARRIER 1S
ABOVE -42 DBM
OR AUDIO
HARMONICS ABOV
-30 DBM

YES

CONNECT WHIP ADAPTER
TO WHIP ANTENNA SOCKET.
CONNECT THE TWO 20 OB
ATTENUATORS TO THE
WHIP ADAPTER FOR 40 DB
TOTAL ATTENUATION.
CONNECT THE OTHER

END TO THE WATT METER

SET TO WHIP

A 2

CONNECT SPECTRUM
ANALYZER IN PLACE OF
POWER METER, SET
ANALYZER AS SHOWN IN
FIG A,

SETFREQUENCY KHZ] TO

CLOSE CWKEY
COMPARE DISPLAY TO

IF A HARMONIC OR CARRIER
SUPPRESSION FAULT IS
SUSPECTED, REPLACE
RECEIVER/EXCITER

FIG A

CAUTION

ATTENTUATORS
MUST BE IN CIRCUIT

HARMONICS
OF 16 MHZ
LESS THAN
50 DB BELOW
LEVEL OF 16 MHZ
SIGNAL

YES

REPLACE
RECEIVER/
EXCITER

t

SET SPECTRUM ANALYZER
AS SHOWN IN B, SHEET 2,

OTHER SPURIOUS

DO BOTH SIDEBANDS.
COMPARE DISPLAY TO
FIG B

SIGNALS LESS THAN 60 DB
BELOW LEVEL OF 16 MHZ
SIGNAL

5 8 o 58

MOMENTARILY CLOSE
PTT (NOTE 3)

TUNE
FAULT “BEEP”
IS HEARD

CLOSE
CwW KEY

WATT
METER READS
0.8 + 0.25 MW
(8 + 2.6W) RADIO
“ouTPUT)
MINIMUM

TM 11-5820-919-40-1

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 [16,000.0]
AND T0

seT [ANT SEL TO[50 OHMS
BYPASS: [MODE] To [B-RCV)

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

REPLACE DVM REPLACE
RECEIVER/ READS RECEIVER/
EXCITER 0.8+ 0.1 VAC EXCITER
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 [MODE| TO {D-TR
CLOSE PTT
WATT
METER READS REPLACE
1.25-31 MW RECEIVER/
(12.5-31W RADIO EXCITER
OUTPUT)
TURN [VOLUME| TO
reriAce [voLume] ro foFF]
DISCONNECT TEST
AMPLIFIER/ EQUIPMENT
COUPLER
TEST PASSED
REPLACE
AMPLIFIER/
COUPLER
Figure 4-5. Radio Set Performance Test
(Sheet 2 of 2)
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CHAPTER 5

RECEI VER/ EXCI TER

SECTION |
| NTRODUCTI ON
5-1. | NTRODUCTI ON. Mai ntenance information for the
receiver/exciter is presented as
5-2, This chapter provides the neces- fol |l ows:
sary | nformation to nmintain . Recei ver - 1 Support Equipnment and Materials
Transmitter RT-1209/URC (receiver/
exciter). Information required for the 2. Disassenbly and Reassenbly
repair of t.he recei.ver/e?(citer housi ng 3 Qeaning and Exanination
and covers is contained in RS 07748A
50/4 . The performance test and trouble- 4. Performance Test and
shooting flowhart checks out the Troubl eshooti ng
receiver/exciter and aids the nainte-
nance technician in isolating a fault to 5. Repair and Replacenment
a nodule or a conponent of the unit.
Conpl ete disassenbly and reassenbly pro- 6. Conponent Location and Parts List
cedures are provided for the receiver/
exciter unit (Al), including procedures 7. Miintenance Diagrans (schematic
for the control panel nodule (AlA4). f19g—531), conponent |ocation @@IQ
CGeneral SupPort Maintenance Manual [5=2]], test setup [[f1g 5-B), and
[M 11-5820-919-40-2 contains another naintenance performance test (fig_5-%))
data for the five receiver/exciter modul es:
L Modul at or / Demodul at or ALAL 5-3. The special tools, mterials, and
2. Harmonic Filter AlA2 fabricated test cables and fixtures
. required for maintenance of the
3 Synthesizer  ALA3 receiver/exciter are listed in
4, Control Panel AlA4 5-1. Materials and tools in
and 3-2 should also be considered when
5. Power Supply AlA5 unit repair is required.

TABLE 5-1. SPECI AL TOCOLS, MATERIALS, AND FABRI CATED TEST CABLES AND FI XTURES

Descri ption Part  Nunber Ref erence
Audi o I nput/Keying Adapter e [Fgure —3-11C
Whi p  Adapter see [Eigure _3-11D
Kit, Tool, El ectronic TK-100/ G None
Bench Repair Center Pace PRC- 3500 None
Mai ntenance Kit, Printed Crcuit MK- 984/ A None
O R ng Lubricant, Barium Base 755002A7551 M L- R- 3065
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5-4.

NOTES: 1. * Denotes test equipnent

11-5820-919-40-1

[Table 5-21lists the test

TABLE 5-2.

mai nt enance.

2. Equi val ent test equi pnent

3. Use only test equipnent
may provide erroneous

4. If adequate watt neter

equi prment
Equivalent test equipment may be used.

is not

TEST EQUI PMENT

required to

not required for
may be used.
that is properly

test the

Air Force

cal i brat ed.

m sl eading performance or

avai | abl e,

dummy load, P ~ EY/R where R = 50 ohmns.

5. Before wusing spectrum analyzer,

checks contained in

section
HP- 8553B operating manual.

substitute

HP- 8553B,

recei ver/exciter.

i nternedi ate

Failure to do so
i ndi cati ons.

termnated wth

perform prelimnary

Name Number Quantity

Radio Set, Test Bed AN/ PRC- 104 1
Audio Gscillator AN/ URM 127 1
VTVM AN/ USM 116 1
Signal Generator, RF AN/ USM 323 1
Digital Miltimeter AN/ USM 341 1
(DVM  ohmmeter function)
At t enuat or, Step CN- 128/ U 1
10-db steps, 0.5w, 50 ohm
Dumy Load DA-553( )/4 1
Wwatt Meter, RF
" Power  Meter Hewl ett Packard HP-435A 1
- Thernocouple Power Sensor Hewl ett Packard HP-8482A 1
Spectrum Anal yzer* Hew ett Packard HP-141-T 1*
- High Resolution Hew ett Packard HP-8552B 1*

IF Section*
"RF  Section* Hew ett Packard HP-8553B -
- Tracking Generator* Hew ett Packard HP-8443A 1*
Power Supply, DC Hewl ett Packard HP-6439B 1

At t enuat or, Coaxi al
20 db, 30w mn., 50 ohm

Narda 765-20
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DI SASSEMBLY AND REASSEMBLY

5-5. RECEI VER/ EXCI TER DI SASSEMBLY
(Egure 5-7).
5-6. Procedures for disassenbly of the

receiver/exciter consist of renoving the
five nodules Al1Al thru AlA5 and ribbon
cable W.

CAUTI ON

If Radio is being disassenbled
for the first tine, apply heat
to screws to loosen loctite
conpound.

CAUTI ON

When renoving nodul es
for power supply), pull
strai ght up. Do not rock.

(except

5-7. MODULATOR/ DEMODULATOR  Al1Al
REMOVAL .

1. Place the receiver/exciter so that
cover assenbly (1) is on top and, when
facing the control panel, the control
knobs read right side up.

2* Renove the cover assenbly (1) by
|l oosening the 8 captive screws (2).

3. Di sconnect the color-coded rf
cables (17) A1J1, A1J2, A1J3, and AlJ4
from the nodule (18).

4. Loosen the 4 captive screws (19)
on the nodul ator/denodul ator nodul e
(18).

5. Gasp the wire handle on top of
the module (18) and pull gently upward
to renove the nmodule from the receiver/

exciter housing (8).
5-8. HARMONI C FILTER Al1A2 REMOVAL.

1. Place the receiver/exciter so that
access cover is on top and the control
panel and the control knobs read right
side up.

2. Remove the cover assenbly (1) by
|l oosening the 8 captive screws (2).

3. Di sconnect the color-coded rf
cables (6) A2J1, A2J2 from the harnonic
filter nodule (4).

4. Loosen the 4 captive screws (3) on
the harmoic filter nodule (4).

5. Gasp the wire handle on top of
the module (4) and pull gently upward to
renmove the nodule.

5-9. SYNTHESI ZER A1A3 REMOVAL.

1. Place the radio so that the cover
assenbly (12) is on top.

2. Remove the cover assenbly (12) by
|l oosening the 8 captive screws (13).

3. Di sconnect the <color-coded rf
cables (9) A3J1, A3J2, and A3J3 from the

synthesi zer nodule (10).
4. Loosen the 5 screws (11) on the
synt hesi zer nodule (10).

5. Gasp the wire handle on the
module (10) and pull gently upward to
renove the nodule.

5-10. PONER SUPPLY A1A5 REMOVAL.

1. To renove the power supply nodule
(15), the synthesizer nodule (10) nust
first be renoved. Refer to paragraph
5-9 for renobval of synthesizer.

2. Renove the 4 captive screws (14)
holding the power supply nodule (15) and
shield to the receiver/exciter housing

(8).

CAUTI ON

I mproper removal of power
supply nmay cause danmge to
mul tipin connector.

3. Gasp the wire handle and gently
ease the nodule (15) and shield back-
wards out of the plug before Ilifting
upwar d.

5-3
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4. “Loosen the 5 captive screws (not
shown) connecting the shield to the
power supply.

5. Remove the shield.

5-11. CONTROL PANEL AlA4 REMOVAL.

1. Place the receiver/exciter so that
the control panel cover assenbly (7) is
on top.

CAUTI ON
Do not place control panel
so that it wll fall out when
captive screws are |oosened.
Flexible cable to housing

could be danaged.

2. Loosen the 6 captive screws (22)
on the control panel cover assenbly (7).

3. Pull the panel (7) out by grasping
the audio connector plugs A1A4J1 and J2
(21).

CAUTI ON

When control panel is dis-
attached from radio, care
should be taken to prevent
static discharge.

4. Locate the multipin connector (23)
and ribbon cable (26).

5. Loosen the 2 captive Alen screws
(24).

5. Pull the ribbon cable (26) and nmul-
tipin connector (23) apart.
5-12. RI BBON CABLE W. REMOVAL.

NOTE
Perform the proceduresin_para-]

graphs [G=7]1thru 5-11 before
attenpting renoval of W.

5-4

1. Remove the 2 nounting screws (38)

and washers for nmultipin connector
A1A3J3 (37) located on the back side of
receiver/exciter housi ng.

2. Carefully fold back multipin
connector AlA3J3 (37),

3. Remove the 2 mounting screws (32)
and washers for connector plug AlA2J4
(33). One screw is |ocated under
multipin connector A1A2J3 (37) ribbon
cabl e.

4. Renmove nounti ng
washers for nultipin
(40) .

screws (39) and
connector AlAl1J2

5. Rermove receptacle connector J1

(29) by renoving the two nounting nuts
(28) from the connector studs (36) and
pull  connector (29) backwards, carefully
folding, leaving circuit board nounting
Allen screws (42) visible.
CAUTI ON

Use extreme care when renoving

or replacing ribbon cables.

Creasing or severe bending wll

damage ribbon cables

internally.

6. Remove printed circuit board and

cable assenbly AIW (25); pull
renoving it from the
housi ng.

upwar d,
recei ver/exciter

5-13. RECEI VER/ EXCI TER
(Eigure —5-7).

REASSEMBLY

5-14. Procedures for reassenbly of the
receiver/exciter consist of replacenent
of five nodules A1A1 thru AlA5 and rib-
bon cable W (fra _5-2).



5-15. RI BBON CABLE W REPLACEMENT.

CAUTI ON

Use extreme care when renoving
or replacing ribbon cables.
Creasing or severe bending

will damage ribbon cables
internally.

1. Align ribbon cable and printed
circuit board assenmbly (25) with
receiver/exciter housing (8); place
assenbly into position.

2. Place circuit board Alen nounting
screws (42) into position and tighten.

3. Carefully align nultipin connector
A1A3J3 (37) and push into place.

I nspect preform packing O-rings
(30 and 35). Replace if worn or
cracked. Lubricate (see [fable 5-1)
preform packings (30 and 35).

5. Slide connector J1 (29) into
pl ace.

6. Attach nmounting nuts (28) to the
back side of connector studs (36) and
tighten.

7. Using screws and washers, align
multipin connectors as follows: screws
38 for A1A3J3 (37), 39 for AlA1J2 (40),
32 for A1A2J4 (33).

8. Tighten nmounting screws on nulti-
pin connectors AlA1J2 (40), AlA3J3 (37),
A1A2J4 (33).

5-16. CONTROL  PANEL  REPLACEMENT.

1. Align the ribbon cable (26) and
multipin connector AlA4P1 (23); push
them together.

CAUTI ON

Use only noderate force to
tighten screws that hold down
nodul es, covers, etc.

2. Tighten the 2 captive Alen screws
(24) wusing the appropriate A len wench.

TM 11-5820-919-40-1

3. Put the control panel back in the

recei ver/exciter housing (8). Mke sure
the gasket (not shown) is in place.

4, Tighten the 6 captive screws (22)
on control panel cover assenbly (7).

5-17. PONER SUPPLY  REPLACEMENT.

1. Replace the shield by tightening
the 5 screws (not shown).

2. Place the module so that the nmulti-
pin connector Al1A5P1 (16) and the jack
on the receiver/exciter housing (8) are
al i gned. Carefully plug the nodule into
housi ng.

3. Replace and tighten the 4 captive
screws (14) on the power supply nodule
(15), so that the nodule is fastened to
the receiver/exciter housing (8).

5-18. SYNTHESI ZER  REPLACEMENT.

1. Align the synthesizer nodule (10)
over the receiver/exciter housing (8).

CAUTI ON

Wien replacing nodules do not
pinch rf cables between
housing and nodul e.

2. Carefully plug the nodule into the
receiver/exciter housing (8) so that the
multipin connector (not shown) and jack
fit properly.

3. Tighten the 5 captive screws (11)
on the nodule.

CAUTI ON

Insertion of mniature coax
connectors nust be nade
carefully wthout forcing.

4, Reconnect the rf <cables (9) A3J1,
A3J2, and A3J3 to the nodule according
to the color code. Male connector
should be perpendicular to nodule.
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5. Lubricate the Oring in the cover
assenbly (12) (see [fable 5-1). Replace
the cover assenbly (12). Tighten the 8

captive screws (13).
5-19. HARMONI C  FILTER  REPLACEMENT.

nmodul e
housi ng

1. Aign the harnmonic filter
(4) over the receiver/exciter

(8).

2. Carefully plug the mpdule into the
receiver/exciter housing (8), so that
the multipin connector A1A2P1 (5) and
jack fit properly.

3. Tighten the 4 captive screws (3)
on the nodule.

4. Reconnect the 2 rf cables (6) A2J1
and A2J2 to the nmpdule according to the
color code.

5. Repl ace the cover assenbly (I).
Tighten the 8 captive screws (2).

5-20. MODULATOR/ DEMO  DULATOR
REPLACEMENT.

1. Align the nodul ator/denodul at or
module (18) over the receiver/exciter
housing (8).

L Carefully plug the mpdule into the
receiver/exciter housing (8 so that the
mul tipin connector AlA1P1 (20) and jack
fit properly.

3. Tighten the 4 captive screws (19)
on the nodule.

4. Reconnect the 4 color-coded rf
cables (17) A1J1, A1J2, A1J3, and AlJ4
to the mpdule according to the color
code.

5. Lubricate the Oring in the cover
assenbly (1) (see [[able _5-1). Replace
the cover assenbly (l). Tighten the 8
screws (2).

5-21. CONTROL PANEL DI SASSEMBLY
[(Figure 5-3).
5-22. Procedures for disassenbly of the

control panel AlA4 consist of
the swtches.

renovi ng

5-6

5-23. FREQUENCY KHZ (S1-S6) SW TCH

REMOVAL.

1. Renmove control panel (1) from

receiver/exciter (para_5-11).

2. Place control panel face down.

3. Locate 12 Allen screws (34) which
fasten rotary switches (27 thru 32).

4. Loosen Allen screws (34) using
appropriate tool.

5. Locate connectors Al1A2J1, J2 (37)
and audio filter assenbly Al1A2 (36).

6. Using appropriate tool, |oosen and
remove 2 connector rings (2) and 2 con-

nector washers (38).
7. Slowy separate audio filter assem
bly Al1A2 (36) and control panel circuit

card assenbly (35) from control panel
(1) at the sane time, and carefully fold
back.

8. Unsol der and replace necessary
pushbutton rotary switches (27 thru 32).

5-24. SB (S7), MODE (S8) AND VOLUME
(S9) SWTCH REMOVAL.

1. Renove control panel from
receiver/exciter (para__5-11).

2. Place panel so that the control
knob faces upward.

3. Locate SB switch (6) and MODE
switch (10) knobs on face of panel (I).

4. Locate the 2 Allen screws (5) on
SB switch knob (6).

5. Loosen the setscrews and renove
knob.

6. Using appropriate wench, renove

remaining nut (4) and washer (3).



7. Unsolder wires from rear termnals

of SB switch (26).
8. Carefully pull out switch from the
back of the control panel.

9. Remove MODE switch (24) and VOLUME
switch (23) wusing the same procedures as
renoving SB switch.

5- 25. LIGHT SWTCH (S10) REMOVAL.

1. Remove control panel from the
receiver/exciter unit [Jpara_5b-11).

2. Place unit so that control knobs
face wupward; then locate light switch

knob (9).

3. Rermove |ight
| oosening Allen screw (8)
side of knob (9).

switch knob (9) by
| ocated on the

4. Remove threaded retainer (7) from
switch shaft.

5. Unsolder wires from termnals
located at the rear of the light swtch
(25).

6. Grasp light switch (25) and renove

from control panel (1).

5- 26. CONTROL ~ PANEL  REASSEMBLY.

reassenbly of the
repl aci ng

5-27. Procedures for
control panel Al1A4 consist of
the switches.

5-28. LIGHT (S10) SWTCH REPLACEMENT.

1. Wrking from the back side of the
control panel, align light swtch (25)
with the light switch nounting hole and
then push the switch in the hole, allow
ing the switch shaft and threaded por-
tion of the switch to be visible from
the front face of the panel.

2. Place threaded retainer (7) over
the threaded portion of switch shaft and
tighten switch into place.

TM 11-5820-919-40-1

3. Place light switch knob (9) onto
switch shaft.

4, Secure light switch knob (9) by
tightening Allen screw (8) on the,side
light switch knob.

5. Resolder wires to light swtch
termnals, located at the rear of |[|ight
switch (25).

5-29. SB (S7) MODE (S8) AND VOLUME (S9)
SWTCH  REPLACEMENT.

1. Aign SB rotary switch (26) wth
the back of control panel.

2. Push firmy into place allowng
shaft of switch to be visible from the
front of the panel.

3. Repl ace washer (3) and nut (4);
then tighten.

4, Resolder wires to termnals at the
rear of SB rotary switch (26).

5. Replace SB switch knob (6) and
tighten the 2 Alen screws (5).

6. Repl acenent procedures for MODE
switch and VOLUME switch are the sane as
SB switch.

5-30. FREQUENCY KHZ (S1-S6) SWTCH

REPLACEMENT.

1. Carefully fold forward and align
audio filter assenbly (36) and control
panel circuit card assenbly (35).

2. Carefully push both wunits into
pl ace.

3. Repl ace connector washers (38) and
connector rings (2) on connectors (28)
and tighten.

4, Replace Allen screws (34) in
rotary switches (27) and tighten.

5. Replace control panel [[para_b5-1p)
on receiver/exciter unit.
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5-31.

5-32.

11-5820-919-40-1

SECTION 111

CLEANING AND EXAM NATI ON

CENERAL

Cleaning and exam nation

pr ocedur es

are

cont ai ned

in

chapt er .
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SECTION IV

PERFORVMANCE TEST AND TROUBLESHOOTI NG

5- 33. | NTRODUCT | ON. di agranms [chapter 2), and the schematic
[figure 5-11 Once a fault has been iso-

5-34. The performance test and trouble- lated and corrected, the performance

shooting procedures are conbined into a test is repeated. Do not skip blocks in

single flowhart schenme [(Chapter 3). the performance test, because succeeding

This allows the nmaintenance technician bl ocks may be predicated on certain

to check the receiver/exciter (Al) for faults being elinnated.

normal indications, and to branch off

for troubleshooting if the indications 5-35. PERFORMANCE  TEST.

are abnormal . The troubleshooting is

only an aid for isolating to a probable 5-36. The performance test setup is

fault. The flowharts should be wused in shown in [Igure —5-4 and the performnce

conjunction wth the functional block test is shown in [fT1IQgUre 5-5]

5-9
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SECTION V

REPAIR AND REPLACEMENT

5- 37. CENERAL .

5- 38. Repair and replacenent information for the receiver/exciter (Al)

is contained
i n [chapter and in section II.

5-10



5-39.

5-40.
nent

T™M 11-5820-919-40-1

SECTION VI

COVPONENT LOCATION  AND PARTS LI ST

for the receiver/exciter (Al),
[5=Z] and the control panel (AlA4),

These diagranms support the
di sassenbly and reassenbly procedures of

CGENERAL .

This section contains the conpo-
location and parts |list diagrans section 11.

5-11/(5-12 bl ank)
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10,
11.

12,
13,

169

15,

l6,

17,

18.

19,
20,
21.

22,

DESCRIPTION

Cover Assembly
Screw, Captive
(8 places)
Screw, Captive
(4 places)
Harmonic Filter
Module AlA2
Multipin Connector
(Harmonic Filter
Module) AlA2P1
RF Cables
AlA2JL(WLP4),
AlA2J2(W1P3)
Control Panel cover
Assembly (Face) AlA4
Receiver/Exciter Al
RF Cables AlA3J3(W4),
AlA3J4(W1P5),
AlA3J2(W2),
ALA3J1(W3)
Synthesizer Module AlA3
Screw, Captlve
(5 places)
Cover, Assembly
Screw, Captive
(8 places)
Screw, Captive
(4 places)
Power Supply Module
AlAS
Multipin Connector
AlASPL

RF Cables AlAlJl(WZ),
AlAl1J2(W3),
ATALJA(WIPD)
AlAL J&G(W&)

Modulator/Demodulator

Module Alal

Screw, Captive
(4 places)

Mulripin Connector
AlAlP]

Audio Connector Plugs
AlA4J1l, J2

Screw, Captive
{6 places)

ITEM
23,
24,
25.

26,
27.

28,
29,

30.
31,

3z,
33.
34,
35,
36,
37.
38,
39,
40,

41,

42,

DESCRIPTION

Multipin Connector
AlA4FL
Captive Allen Screw
(2 places)
Printed Wiring Board
Ribbon Cable Assembly
RF Cables AlA2J2(Wl),
AlA2D1(W1),
AlA2J3(W1),
AlA2J4(W1)
Mounting Nut (2 places)
Jack Receptacle
Connector Al Ji
Packing, Preform
Connector, Plug
(Multipin) AlA4GPL
Mounting Screw
(2 places)
Multipin, Connector,
AlA2J4
Ribbon Cable Assembly
AlWl
Packing, Preform
Connector, Stud
Multipin Connector
AlA3J3
Mounting Screw
(2 places)
Mounting Screw
(2 places)
Multipin Connector
AlAlJ2
Ribbon Cable Assembly
AlWl
Circuit Board Mounting
Screws, Allen
(4 places)

SEE
DETAIL A

¥

2%
(SEE SHEET 2}

DETAIL A

22

7 AEF

+ SEE
DETAIL B

Flgure 5-2,

T™ 11-5820-919-4U-l

DETAILB

Component Location
(Sheet 1 of 2)

Receiver/Exciter Al

35

5-15/(5-~16 blank)



ITEM

CR7

CRS
CR6
CR2
CR1
CR8
CR3
CR4
J5

DESCRIPTION

Printed Wiring Board
Diode

Lead Socket

Fuse, Instr

Diode

Diode

Diode

Diode

Diode

Diode

Diode

Connector, Receptacle

TM 11-5820-919-40-1

1 -
T ® | . cry
00.-! /
T
| T X
| e
l'l /—3
| 2
%o
(E)J

(//f‘

N
e Hi-
" —

cr3 ~

]

cnsf//////

PRC-104-45/2-5-2-2/2(0482A)

Figure 5-2. Receiver/Exciter A1l
Component Location
(Sheet 2 of 2)
5-17/(5-18 bl ank)



| TEM

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

38.

39.

DESCRI PTI ON

Panel
Connector Ring
(2 places)
Washer
Nut
Allen Screw (2 places)
SB Switch Knob
Ret ai ner (threaded)
Allen Screw
Li ghtswitch Knob
Mbde Switch Knob
Allen Screw (2 places)
Nut
Washer
Vol ume  Knob
Allen Screw (2 places)
Screw, Cap tive
(6 places)
Nut
Washer
Gasket
Gasket
Gasket
Gasket
Switch, Volune A4S9
Switch, Mde A4S8
Switch, Light A4S10
Switch, SB A4S7
Switch, 100 Hz A4S6
Switch, 1 kHz A4S5
Switch, 10 kHz A434
Switch, 100 kHz A4S3
Switch, Mz A4S2
Switch, 10 Mz S1
Connect or, Mul tipin
AlA4J1
Allen Screw (12 places)
Crcuit Board Assenbly
(Control Panel )
AlA4Al
Audio Filter Assenbly
ALA4A2
Connectors AlA4A2J1

A1A4A2]2
Connector \Washer
(2 places)

Gasket

37

38

39

36

™™

11-5820-919-40-1

Figure 5-3. Control Panel A1A4

Component

L ocation

5-19/(5-20 bl ank)



SPECTRUM
ANALYZER

DIGITAL
MULTIMETER
(DVM,
OHMMETER
FUNCTION)

RF
SIGNAL
GENERATOR

VTVM

(WATT
METER
ALTERNATE}

AUDIO
OSCILLATOR

L

RF
WATT
METER

e

STEP
ATTENUATOR
(.5w,

50 OHM)

DUMMY
LOAD

TM 11-5820-919-40-1

UNIT UNLER

L]

[ 1]

TESY
RECEIVER/
EXCITER
AUDIO
INPUT/
_ oUTPUT
HANDSET j [ N
| L]
[auoio]
INPUT/
e | OuTPUT
AUDIO/INPUT [ ]
KEYING | ] E /
ADAPTER
TEST BED
AMPLIFIER/
COUPLER
COAXIAL
ATTENUATOR _] I—- BNC
(30w MIN.
20 DB) — L
:] WHIP
BATTERY
CAUTION L
BENCH TEST CABLE RADIO
BENCH TE
PROTECTION CIRCUITS, APPLY capcr TEST
POWER AS FOLLOWS:
1. CONNECT BENCH TEST
CABLE TO RADIO.
2. TURN ON POWER SUPPLY
AND CHECK OUTPUT LEVEL. r—l l___l
CABLE TO POWER SUPPLY. + —
POWER SUPPLY,
oc
Figure 5-4. Receiver/Exciter A1l Performance Test Setup

5-21/(5-22 bl ank)
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RECEIVER/EXCITER PEKFOKMANCE TEST

UNIT UNDER
TESYT. RECEIVER/

NOTE 1: EXCITER

i i 2 AmMP REPLACE FUSE.
Radio Set . RF Signal Generator FUSE NEXT TO NO R NTINUE ON VES ?ﬁgfgﬁber
Frequency (kHz) Sideband Frequency (MHz) POWER SUPPLY PATHWAY IF FUSE HANDSET (NOTE 3}
CONNECT RECEIVER/EXCITER Gooo CONTINUES TO BLOW
- . : 5 TO TEST BED AMPLIFIER/
ho. 1. 2' é’égi'g E;i i';éé COUPLER AND EQUIPMENT AS
. R . . IN

No. 2 a. 3,334.0 USB 3.335 SeT [MOGE] To[V-RCV] REPLACE

b. 3,334.0 LSEB 3.333 CONTROL

’ TO REPLACE PANEL
MODULATOR/
No. 3  a. 6,665.0 USB 6.666 TO ON DEMODULATOR
To [50 onms]

b. 6,665,0 LSB 6.664 (BYPASS)
No. 4 a. 8,889.0 USB 8.890 [_FREQUENCY KHz 70 02,2210 TONE CONTROL

b 8 889.0 LSB 8.888 SET DC POWER SUPPLY (7 AMP) N PANEL FAULT

. ’ . . TO 26.5V. SET STEP ATTENUATOR HANDSET (NOTE 3)
TO 20 DB. SET RF SIGNAL ggﬁﬁéﬁlﬁ?én

No. 5  a. 15,554.0 USB 15.555 S0 By 107 o Ay Baza ynz AND HANDSET PAULT

b. 15,554.0 LSB 15.553
No. 6 a. 27,778.0 USB 27.779 RIBBON CABLE

b. 27,778.0 LSB 27.777 SEJFTNECTOR

REPLACE

NOTE 2: Harmonic bands are 2-3 MHz, 3-5 MHz, 5-8 MHz, 8-12 MHz, 12-20 MHz, and HANDSET SYNTHESIZER

20-30 MHz.

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

demned as faulty. gsﬂigiiggtnt

[FREQUENCY KHZ |TO
NOTE 4: Frequency must be changed or mode changed each time to cause tune—up tone REMAINING VALUES

when PTT is closed. Setting the MODE switch to V~RCV and back to V-TR will IN NOTE 1
generate a tune start pulse. This, in turn, allows a tune cycle to start
when PTT is pressed. Changing any frequency digit except 100 Hz or turning

TONE
PRESENT WITHIN
EACH HARMONIC
BAND
(NOTE 2)

SYNTHESIZER

HANDSET FAULT (NOTE 3)

REPLACE

the radio set off and back on will also generate a tune start pulse. ?g;;:i;w,LY HARMONIC

FILTER

POWER SUPPLY TONE HARMONIC
HANDSET FAULT (NOTE 3) RESTORED FILTER
FAULT

Y

REPLACE REPLACE TONE NO REPLACE
HARMONIC CONTROL RESTORED SYNTHESIZER
FILTER PANEL {NOTE 3)
CONTROL
v ! PANEL
FAULT

PRC-104-45/2-5-5-1/2

Figure 5-5. Receiver/Exciter Al Performance Test
(Sheet 1 of 2)
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TONE IS
MISSING OR

YES REPLACE

DEGRADED IN ONE
SIDEBAND
ONLY

SPURIOUS
RCV SIGNALS ARE

PRESENT

YES POWER SUPPLY

SYNTHESIZER

COVER LOOSE

DISCONNECT RF SIGNAL
GENERATOR FROM
ATTENUATORS AND
CONNECT WATT METER
IN ITS PLACE.

SET [FREQUENCY KHZ] TO

To
| MODEI TO | V-TR

CLOSE CW KEY ON AUDIO
INPUT/KEYING ADAPTER

TM 11-5820-919-40-1

CONNECT RF SIGNAL GENERATOR
{(10MV , 16.001 MHZ) IN PLACE OF

) SPECTRUM ANALYZER. SET

REPLACE
SIDETONE
s HEAgD IN MODULATOR/
HANDSET DEMODULATOR
SeT [ ANT SEL] TO
BNC (MIDDLE) SWITCH
[MoDE] TO [Vv-RCY)
TO MOMENTARILY
CLOSE PTT. (NOTE 4)
REPLACE
-UP TONE
TUNE :JN e MODULATOR/
HANDSET DEMODULATOR

YES

{ FOR AIR FORCE MAINTENANCE
BYPASS SPECTRUM ANALYZER)

) 2

CONNECT SPECTRUM
ANALYZER IN PLACE

WATT
METER READS
1,25-3.1 MW
(12.5-31W RADIO
QUTPUT)

REPLACE
MODULATOR/
DEMODULATOR

OF 16 MHZ LESS
THAN 50 DB BELOW
LEVEL OF 16 MHZ
SIGNAL

YES

REPLACE
CONTROL
PANEL

NO

ETER READS
1.25-3. 1MW

(12.5-31 MW RADIO
OUTPUT)

YES

MODULATOR/
DEMODULATOR
FAULT

OF WATT METER,

SET [FREQUENCY KHZ]
T

To [LSB.] cOMPARE
YES DISPLAY TOFIGURE 4-5, |

SHEET 2, A

OTHER

SPURIOUS

[FREQUENCY KHZ] TO [16,000.0)

SET TO

SET l ANT SELI TO |50 0HMS
BYPASS; | MODE |TO | D-RCV

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

DVM READS
0.8+ 0.1 VAC

REPLACE
MODULATOR/
DEMODULATOR

CONNECT WATT 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 [MODE ] To [D-TR]
CLOSE PTT

WATT
METER READS
1.25—3.10 MW
{12.5 TO 31W RADIO
OUTPUT)

REPLACE
MODULATOR/
DEMOOULATOR

Turn [voLume] To[oFF]

DISCONNECT TEST
EQUIPMENT

TEST PASSED

IF A SUSPECTED CARRIER

OR HARMONIC PROBLEM
EXISTS, REPLACE EITHER
MODULATOR/DEMODULATOR
OR HARMONIC FILTER,

SIGNALS LESS THAN YES = REPLACE
60 DB BELOW LEVEL HARMONIC
OF 16 MHZ HARMO

SIGNAL

COMPARE

DISPLAY TO

FIGURE 1-4,

SHEET 2, B

AUDIO RELATED ag”:)LUALCAETORI
NICS ABOVE
QARMO DEMODULATOR
-30 DBM
Figure 5-5.

Receiver/Exciter
(Sheet

2 of 2)

5- 25/ (5- 26

Al Performance Test

bl ank)
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CHAPTER 6
AMPLI| FI ER/ COUPLER
SECTION |
| NTRODUCT! ON
6-1. GENERAL . 1, Support  Equi prent and Materials
6-2. This chapter provides the infor- 2. Disassenbly and Reassenbly
mation necessary to muintain Radio
Frequency Anplifier AM 6874/ PRC-104 3. Ceaning and Exanination
(amplifier/coupler). I nformati on
required for the repair of the 4. Performance Test and
amplifier/coupler housing and covers is Troubl eshooti ng
contained in RS-07748A-50/4. The per-
formance test and troubleshooting flow 5. Repair and Replacenent
chart checks out the anplifier/coupler
and aids the maintenance technician in 6. Conponent Location and Parts List
isolating a fault to a nodule or a com
ponent of the wunit. Conpl ete di sassem 7. Mai nt enance Diagrams (schenmatic
bly and reassenbly procedures are pro- 1g—%-1), conponent |ocation ({1gl
vided for the anplifier/coupler (A2). [6-2)l, test setup [(f1g 6-B), and
CGeneral Support Maintenance Manual performance test (fig_6-4)).
[M 11-5820-919-40-2 contains all naintenance data
for the two anplifier/coupler nodules:
6- 3. The special tools, materials, and
1. Power Anplifier A2Al fabricated test cables and fixtures
2. Ant enna Tuner A2A2 required for ‘maintenance of the
anplifier/coupler are listed in [Tabtel
Mai nt enance procedures for the 6-1. Tools and nmaterials in
anplifier/coupler are presented as and 3-2 should also be considered when
foll ows. unit repair 1is required.
TABLE 6-1. SPECI AL TOOLS, MATERIALS, AND FABRICATED TEST CABLES AND FI XTURES
Descri ption Part  Nunber Ref erence
Audi o I nput/Keying Adapter oo [Ergure 3-T1C
Wi p Adapter e [Frgure 3-11D
Kit, Tool, Electronic TK- 100/ G None
Bench Repair Center Pace PRC- 350C None
Mai ntenance Kit, Printed Grcuit MK- 984/ A None
O R ng Lubricant, Bari um Base 755002A7551 M L- R- 3065

6-1
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6-4. [CTable®©-21lists

the equi pnent

required

Equi valent test equipnent nay be used.
TABLE 6-2. TEST
NOTES: 1. Equi val ent test equipnent nmay be
2. Use only test equipnment that is

to test

EQUI PVENT

used.

properly calibrated.

the anplifier/coupler.

Failure to do so

may provide erroneous or misleading |eading performance or faults indications.
3. If adequate watt nmeter is not available, substitute VIVM ternminated wth
dummy load, P = E/R where R 50 ohns.
Nane Number Quantity

Radio Set, Test Bed AN/ PRC- 104 1
VTVM AN/ USM- 116 1
Si gnal Generator, RF AN/ USM 323 1
Attenuator, Step CN- 128/ U 1
10-db steps, 0.5w, 50 ohm
Dumy Load DA-553( )/4 1
VWatt Meter, RF
- Power Meter Hewl ett Packard HP-435A 1
- Thernocoupl e Power Sensor Hewl ett Packard HP-8482A 1
Power Supply, DC Hew ett Packard HP-6439B 1
Attenuator, Coaxi al Narda 765-20 1
20 db, 30w nin., 50 ohm

6-2
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DI SASSEMBLY AND REASSEMBLY

6-5. AMPLI FI ER/f COUPLER DI SASSEMBLY
(Foure—6-2).
6- 6. Procedures for disassenbly of the

anplifier/coupler (A2) consist of renov-
ing the tw nodules, A2Al1 and A2A2, rib-
bon cable A2W, antenna nount, BNC con-
nector A2J1, and antenna select ( ANT
SEL) switch A2S1.

6-7. PONER AMPLI FI ER A2A1 REMOVAL.

1. Place the anplifier/coupler so
that the cover assenbly (10) is on top
and front face reads up-side down.

2. Renove the cover assenbly (10) by
|l oosening the 8 captive screws (9).

3. Di sconnect the rf cables A1J1,
A1J2 (5) from the power anplifier nodule
assenbly (11).

4. Loosen the 4 captive (Phillips
head) screws (8) that connect the power
anplifier nmnodule assenbly (11) to the
anplifier/coupler housing (4).

5. Gasp the wire handle on the nod-
ule and pull gently upward so that the
module is renoved.

6- 8. ANTENNA TUNER A2A2 REMOVAL.

1. Place the anplifier/coupler so
that the cover assenbly (1) is on top.

2. Remove the cover assenbly (1) by
|l oosening the 8 captive screws (2).

3. Di sconnect the rf cable A2J1 (16)
from the antenna tuner nodule assenbly
(14).

4. Loosen the 4 captive screws (3)
that connect the nodule to the
anplifier/coupler housing (4).

5. Gasp the module and pull gently
upward so that the nodule is renpved.

6- 9. RI BBON CABLE A2WL. REMOVAL.

NOTE

Remobve power anplifier and
antenna tuner before attenpt-
ing rermoval of ribbon cable
AW .

1. Locate connector receptacle A2WP1
(13) on the side of anplifier/coupler
housing (4).

2. Remove the mounting screws of
mul tipin connector A2WJ3 (12) which are
located on the opposite side of the
anplifier/coupler wunit just below nulti-
pin connector A2WJ2 (49).

3. Renove screw and nut that nount
terminal E1 to anplifier/coupler housing
(4) adjacent to nultipin connector
A2WLI3  (12).

4. Remobve the nounting screws (44)
for multipin connector A2WJ2 (49),
which are located on the opposite side
of amplifier/coupler wunit, just above
mul tipin connector A2WJ3 (12).

5. Place anplifier/coupler so that
the battery connector Pl (37) faces
upward and renobve the 2 nounting screws
(38) with associated washers.

6. Renove screw and nut that nount
terminal E1 (48) to anplifier/coupler
housing (4) at the base of multipin
connector A2WLJ2 (19) adjacent to the
capacitors (39).

CAUTI ON

Use extreme care when renoving
or replacing ribbon cables.
Creasing or severe bending

will damage ribbon cables
internally.

7. Grasp ribbon cable support (45)
and ribbon cable assenbly (47) and

6-3
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slowy pull backwards until the notched
area of circuit card is separated from
the raised portion of the anplifier/

coupl er  housi ng. Lift circuit card and
ri bbon cable assenbly upward and forward
until connector receptacle A2P1 (13)

is separated from anplifier/coupler
housing (4).

Place anmplifier/coupler housi ng
(4) so that multipin connector A2WJ3
(12) faces wupward. Slowy Ilift up and
carefully pull back ribbon cable support
(45) and ribbon cable assenbly (47).

9. Grasp the bottom of battery con-
nector A2P1 (37) and slowy pull ribbon
cable assenbly outward, separating bat-
tery connector from anplifier/coupler
housing (4).

10. Unsol der ribbon cable assenbly
from battery connector A2P1 (37).

11. G asp ribbon cable support (45)
and ribbon cable assenbly (47) and
renove from the anplifier/coupler
housing (4).

6- 10. ANTENNA  MOUNT REMOVAL.

1. Rermove ribbon cable support (45)
and ribbon cable assenbly (47) as in

[paragraph _6-9i]

2. Loosen and renove nut (36) at the
base of whip antenna nount.

3. Renove |ockwasher (35) termnal
lug E4 (34), and |ower antenna

mount  (33).

4. Grasp upper antenna nount (25),
pull upward separating upper antenna and
preform packing (27) from the anplifier/
coupl er housing (4).

6-11. BNC CONNECTOR A2J1 REMOVAL.

1. Unsolder lead from termnal (not
shown) of the back side of the BNC con-
nector A2J1 (28), adjacent to upper
antenna nount (25).

6-4

2. Loosen and renobve nut and washer
on bottom of BNC connector (28).

3. Grasp BNC connector (28) from the
top and pull upward separating connector
and preform packing (29) from anplifier/
coupler housing (4).

6-12. ANTENNA  SELECT SWTCH A2S1
REMOVAL .

1. Working from the back side of
antenna select switch A2S1 (32),
unsol der terminals 1, 3, 4, 5, and 8.

2. Remove antenna select knob (26) by

|l oosening 2 Allen screws on the side of
the knob.

3. Remove the nut and |ockwasher from
the threaded portion of the antenna
select switch (32) shaft.

4, Carefully pull antenna select
switch downward, separating and renoving
switch from anplifier/coupler
housi ng (4).

6-13. GROUND A2E1 REMOVAL.

1. Working from the back side of the
ground connector A2E1 (30) (not shown),
adjacent to antenna select knob (26),
|l oosen and renove nut and washer.

2. Gasp top of connector ground (30)
and pull upward, removing ground from
amplifier/coupler housing (4).

6-14. LATCH REMOVAL.

1. Remove latch (21) by |oosening and
renoving 2 Allen screws (22). Use the
same procedure for renmoving bottom |atch
(43).

6-15. AVPLI FI ER/ COUPLER
(Foure—%-2) .

REASSEMBLY

6- 16. Reassenbly of the amplifier/
coupler (A2) consists of the replacenent
of the two nodules, A2A1 and A2A2, and
the replacenment of ribbon cable A2W,
antenna nount, BNC connector A2J1, and
antenna select switch A2S1.



6-17. LATCH REPLACEMENT .

1. Place anplifier/coupler housing
(4) so that control knobs face upward.

2. Align latch (21) with the raised
portion of anmplifier/coupler
housing (4).

3. Insert the 2 Allen screws (22) and
tighten.

4. Use the same procedures for
replacing the bottom latch (43).

6-18. GROUND A2E1 REPLACEMENT.

1. Align connector ground A2E1l (30)
and place in appropriate hole with the
t hreaded portion extending downward.

2. Attach washer and nut to the
t hreaded portion of the connector ground
(30) and tighten.

6-19. ANTENNA SELECT SWTCH A2S1
REPLACEMENT.

1. Align antenna select switch A2S1
(32) with appropriate hole in anmplifier/
coupl er housing (4) and place into posi-
tion with switch shaft extendi ng upward
with threaded portion of shaft visible.

2. Attach | ockwasher and the 2 nuts.

3. Solder term nal connections 1, 3,
4, 5, and 8 |ocated at the base of
antenna select switch (32).

4.  Place antenna select knob (26) on
antenna select switch shaft (32) and
align with appropriate selection, and
tighten 2 Allen screws on the side of
t he knob.

6-20. BNC CONNECTOR A2J1 REPLACEMENT.

I nspect preform packing O ring
(29). Replace if worn or cracked.
Lubricate preform packing (see table
6-1).

2. Align BNC connector A2J1 (28) and
preform packing (29) with hole adjacent
to antenna nount.

3. Push BNC connector and preform
packing into position with connector

sol dering termnal extending downward.

T™M 11-5820-919-40-1

4, Screw on nut and washer and
tighten.

5. Solder teflon wire from antenna
select switch A2S1 (32) to BNC connector
termnal (28).

6-21.  ANTENNA MOUNT REPLACEMENT.

1. Inspect preform packing (27).
Replace if worn or cracked. Lubricate
preform packing (seel[fable 6-1).

2. Align upper antenna nount (25) and
preform packing (27) with the hexagon
cut-out on the top of the anplifier/
coupl er housing. *“

3. Push upper antenna nount (25)
through the hex cut-out.

4, Aign |lower antenna mount (33)
with the upper antenna nount (25).

5. Push lower antenna nount (33) into
hex cut-out.

6. Attach terminal lug E4 (34).
7. Attach | ockwasher (35).
8. Attach nut (36) and tighten.
6- 22. RI BBON CABLE A2W. REPLACEMNMENT.

CAUTI ON

Use extrene care when renoving
or replacing ribbon cables.
Creasing or severe bending

wi |l danmage ribbon cables
internally.

1. Place ribbon cable assenbly (47)
and ribbon cable support (45) in
anmplifier/coupler housing (4) so that
the bottom of the ribbon cable extends
t hrough connector opening, |ocated at
the bottom of the anplifier/coupler hous-
ing, allowing for enough space to sol der
battery connector A2P1 (37) onto ribbon
cable (47).

2. Solder battery connector A2Pl1 (37)
onto ribbon cable terninal (48) to
amplifier/coupler housing (4) by attach-
ing nmounting bracket with screw and nut.

6-5
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3. Carefully push battery connector
A2P1 (37) into place. Attach the con-
nector screws (38) wth associated
washers and tighten.

4. Grasp ribbon cable support (45)
and ribbon cable assenbly (47) and
straddle anplifier/coupler internal
housi ng. At the sane time, work
receptacle connector A2WP1 (13)
into position.

5. Push ribbon cable support and
ribbon cable assenmbly into position by
carefully pushing circuit card toward
connector A2WLP1 (13) opening and then
pushing circuit board forward allow ng
notched portion of circuit board (45) to
fit into notched portion of anplifier/
coupler housing (4).

6. Align connectors A2WJ2, A2WJ3 on
their appropriate nounting studs.

7. Attach connector A2WJ2 (49) using
2 screws, 2 |ockwashers, and 2 flat
washers. Screws and washers are
attached from the back side of the con-
nector. Attach terminal (46) adjacent
to A2WLJ2 wusing nounting plate, screw,
“and flat washer.

8. Attach connector A2WJ3 (12) using
the same procedures for attaching
connect or A2WLI2.

9. Attach connector A2WP1 (13) using
2 screws (17), packing (18), and
nuts (20).

6- 23. ANTENNA TUNER Al1A2 REPLACEMENT.

1. Align the nodule (14) over the
amplifier/coupler housing (4) as shown.

2. Carefully plug the nodule (14)
into the anplifier/coupler housing (4)
so that the multipin connector A2A2P1
(15) and jack fit properly.

3. Tighten the 4 captive screws (3)
on the nodule.

4. Reconnect the rf cable A2J1 (16)
according to the color-code.

6-6

5. Lubricate the Oring in the cover
assermbly (1) (see [Iable_6-T). Replace
the cover assenmbly. Tighten the 8
captive screws (2).

6- 24. PONER AMPLI FIER Al1A1 REPLACEMENT.

1. Aign the power anplifier nodule
(11) over the anplifier/coupler housing
(4) as shown.

2. Carefully plug the nodule (11)
into the housing so that the rmultipin
connector A2WJ3 (12) and jack fit

properly.

3. Tighten the 4 captive’ screws (8)
on the nodule (11).

4. Reconnect the 2 rf cables (5) AlJ1
and A1J2 to the nodule according to the
col or - code.

5. Lubricate the Oring in the cover
assenbly (10) (see [MTable _6-1). Replace
the cover assenbly. Tighten the 8
captive screws (9).

6- 25. PONER AMPLI FI ER DI SASSEMBLY  AND
REASSEMBLY.

6- 26. There are no special procedures
required to disassenble and reassenble
the power anplifier (A2Al) wth the
exception of separating the wupper
755002A0667 assenbly and the |ower
755002A0668 assenbly. To do this,

| oosen and renove the 4 Allen screws on
755002A0667. When reassenbling | ower
and upper assenbly, carefully fold the
interconnecting ribbon cable into

posi tion.

6-27. ANTENNA TUNER DI SASSEMBLY AND
REASSEMBLY.

6- 28. There are no special procedures
required to disassenble and reassenble
the antenna tuner (A2A2) with the excep-
tion of separating the 755002A0759 upper
assenbly from the 75502A0760 |ower assem

bly. To do this, loosen and renove 6
Allen screws on 755002A0759 only. Fai | -
ure to conply with the above wll result

in inmproper nodule clearance when
reassenbl ed.



6- 29.

6- 30.

SECTI ON

CLEANING AND EXAM NATI ON

CENERAL .

Cleaning and exam nation

procedures

are

cont ai ned

TM 11-5820-919-40-1

in [Chapfer 3]
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SECTI ON

Vv

PERFOCRVANCE TEST AND TROUBLESHOOTI NG

6- 31. | NTRODUCT | ON.

6- 32. The performance test and trouble-
shooting procedures are conbined into a
single flowhart format [Thaprer 3).

This allows the maintenance technician
to check the anplifier/coupler (A2) for

normal indications, and to branch off
for fault isolation if an abnormal indi-
cation exists. The troubl eshooting

flowchart is an aid for isolating to a
probable fault and should be wused in
conjunction wth the functional block

lgure b-1.

diagrans [chapter 4d) and the schematic

Once a fault has been
located and corrected, the perfornmance
test is repeated. Do not skip blocks in
the performance test, because succeeding
bl ocks may be predicated on certain
faults being elimnated.

6- 33. PERFCRVANCE  TEST.

6- 34. The performance test setup is
shown in The perfornmance

test is contained in[figure 6-4]
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SECTION V

REPAIR AND REPLACEMENT

6- 35. GENERAL.

6- 36. Repair and replacenent information for the anplifier/coupler (A2) is

contained in [Chapter 3 Jand in section I1I.
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6- 37.

6- 38.
ponent

SECTION VI

COVPONENT LOCATION AND PARTS LIST

GENERAL . 0igure ©6-2] for the anplifier/coupler

(A2) . This diagram supports the dis-
This section contains the com assembly and reassenbly procedures of
location and parts list diagram section |1
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[ MAMPLIFIER/COUPLER

R/E
INTERFACE POWER AMPLIFIER
A2WI1P 1 A2W142 A2W1J43 A2A1
P — {ANTENNA TUNER A2A2
TUNE FAULT | a4 16 | TUNE FAULT
TUNE START | 32 5 | TUNE START 12 | TUNE START
TUNE IN PROGRESS | 10 8 | TUNE IN PROGRESS 11| TUNE IN PROGRESS
A2
1TMHZ
1MHZ1 | 13 10 z w142
1MHZ 2 (12 1| TMHz 2 —1 0 SPARES
1 MHZ 8 |35 13 | 1MHZ8 1 14
GND
10MHZ 2 |14 15 | 1OMHZ 2 2 E 3 [ +31v XMT
10MHZ 1
10MHZ 1 | 20 14 [ 1OMHZ 29 A2E3 5 | +31v XMT
1MHZ 4 | 29 12 | tMHZ 4 a0
KEYLINE |19 6 | KEYLINE 18 | SPARE
3t —— 20| cccLoCcK TP
SPARES TUNE CHECK ENABLE | 4 17 | TUNE CHECK ENABLE
34
+16V REG ~ 4 | +16V REG
ALC | 8 9 | ALC 22—
23
25 L. | PINS REMOVED
FROM CONNECTOR
PA OFF/ON | 30 Ne 27 1
GND
+12.5Vv | 37 28 | 18
17 | +6.5V
SHIELD GND | 32 7 | XFR RELAY TP
24 | XMT/RCV RF 19 | LC CLOCK TP
CHASSIS GND | 25 GND 'I 2 21
CHASSISGND | 26 vV J1 p—~
7 A2W2P1 2| +28V BATTERY
o/
+28vV ON | 45 6 | +28v ON
91 ALC
+6.5V 1 36 16 | +6.5v
P/A KEYLINE | 4 8 | KEYLINE
SIDETONE ENABLE |40 7 | SIDETONE ENABLE
VREFL |41 15| VREFL
13 F
VFWD | 5 13 | vFwD
38 +28V BATTERY A2C2
620 PF
+28V BATTERY ——
» A2C1 A2E2
O1uF
—{+—1
A2W1
P2 |41
SIGNAL RTN [ 1
s [— XMT  RCvV A2W1 Ve
XMT/RCV 2 — -
A N
SIGNAL RTN 7
A2W1 12
9 P3
SIGNAL RTN [ 5 l RCV XMT A2W1 N s
RCV 16 > —-
e (12 A% anTse) Y AzEr
SIGNAL RTN 22 o T SEL
- c1 03
SIGNAL RTN [ 43 l | g2 NC " CHASSIS GND
XMT/RCV 47 =+ ! [ 2 3 — — —
46 | n L
SIGNAL ATN [ pr | o8.NC 8NC WHIP Pl
+r f\m ~ A A2W2 A2J1 I ANTENNA + NC -
SIGNALRTN | | 18 - T (DIPOLE 1 SOCKET —_
EXT FREQ STD 24 o— I ANTENNA FROM
sIGNAL RTD | | 23 jnc, A, [NOT USED ! _OR BYPASS) BATTERY
2 E S PACK
fel-]

Figure 6-1.

Amplifier/Coupler

A2 Schematic

6-11/(6-12 bl ank)



10,
11.

12,
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
R¥ Cables AlJLI(WIP2),
AlJ2(WIP3)
Market
Marker
Screw, Captive
(4 places)
Screw, Captive
(8 places)
Cover Assembly
Power Amplifier
Module AZAl
Multipin Connection
A2W1J3
Connector Receptacle
A2WIP1
Antenna Tuner Module
Assembly A2AZ2
Mul tipin Connector
AZAZP]
RF Cable A2J1(W2P1)
Screw (2 places)
Self-Sealing O-Ring,
Part of Screw
(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
A251
Antenna Mount, Lower
Terminal Lug AZE4
Lockwasher
Nut
Comnector, Battery AZ2P1

ITEM

38,
39.
40.
41.
42,
43.
4é,

45.
46,
47

48,
49.

50.
51.

1.

DESCRIPTION

Screw (2 places)

Capacitor (2 places)

Gasket

Gasket

Terminal

Latch

Mounting Screw
(2 places)

Ribbon Cable Support

Terminal

Ribbon Cable Assembly
A2W1

Terminal

Multipin Connector,
A2WLI2

Hex Nut

0.02” C Spring Clip
(16 places)

NOTE:

Heat screw prior to removal to
loosen loctite,

51

HOLE FOR ITEM
LABEL TAGS

SEE
DETAIL B

NOTE 1

17

18

|
DETAIL A !/

B REF

DETAIL B

Figure 6-2.
Component Location

™ 11-5820-919-40-1

|

Amplifier/Coupler A2

6=13/¢(6=-14 blank)
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TEST BED
RECEIVER/
EXCITER

HANDSET E \
INPUT/
OUTPUT
VTVM v
TV
(WATT DUMMY [: :tEJe:SQNPUT ] E
METER LOAD /
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