ARMY TM 11-5820-792-14
AIR FORCE TO 31R5-4-50-71

OPERATOR'S, ORGANIZATIONAL, DIRECT SUPPORT

AND GENERAL SUPPORT MAINTENANCE MANUAL

RADIO SET AN/FRC-154(V)

MODEL 1 THROUGH 28

This copy is a reprint which includes current pages from Changes 1 and 2.

DEPARTMENTS OF THE ARMY, AND THE AIR FORCE

JUNE 1975



*TM 11-5820-792-14
TO 31R5-4-50-71

TECHNICAL MANUAL DEPARTMENTS OF THE ARMY
No. 11-5820-792-14 AND THE AIR FORCE
TECHNICAL ORDER

TO 31R5-4-50-71 WASHINGTON, DC, 30 June 1975

Operator's, Organizational, Direct Support, and General
Support Maintenance Manual

RADIO SET AN/FRC-154(V)1 (NSN 5820-00-461-0733)
RADIO SET AN/FRC-154(V)2 (NSN 5820-00-461-0736)
RADIO SET AN/FRC-154(V)3 (NSN 5820-00-461-0738)
RADIO SET AN/FRC-154(V)4 (NSN 5820-00-461-0739)
RADIO SET AN/FRC-154(V)5 (NSN 5820-00-461-0740)
RADIO SET AN/FRC-154(V)6 (NSN 5820-00-461-0741)
RADIO SET AN/FRC-154(V)7 (NSN 5820-00-461-0742)
RADIO SET AN/FRC-154(V)8 (NSN 5820-00-461-0751)
RADIO SET AN/FRC-154(V)9 (NSN 5820-00-461-0752)
RADIO SET AN/FRC-154(V)10 (NSN 5820-00-461-0765)
RADIO SET AN/FRC-154(V)11 (NSN 5820-00-461-0821)
RADIO SET AN/FRC-154(V)12 (NSN 5820-00-461-0842)
RADIO SET AN/FRC-154(V)13 (NSN 5820-00-461-0844)
RADIO SET AN/FRC-154(V)14 (NSN 5820-00-461-0856)
RADIO SET AN/FRC-154(V)15 (NSN 5820-00-461-0857)
RADIO SET AN/FRC-154(V)16 (NSN 5820-00-461-0858)
RADIO SET AN/FRC-154(V)17 (NSN 5820-00-461-0859)
RADIO SET AN/FRC-154(V)18 (NSN 5820-00-461-0860)
RADIO SET AN/FRC-154(V)19 (NSN 5820-00-461-0861)
RADIO SET AN/FRC-154(V)20 (NSN 5820-00-461-0862)
RADIO SET AN/FRC-154(V)21 (NSN 5820-00-813-6560)
RADIO SET AN/FRC-154(V)22 (NSN 5820-00-461-0864)
RADIO SET AN/FRC-154(V)23 (NSN 5820-00-222-4637)
RADIO SET AN/FRC-154(V)24 (NSN 5820-00-472-4003)
RADIO SET AN/FRC-154(V)25 (NSN 5820-00-461-0865)
RADIO SET AN/FRC-154(V)26 (NSN 5820-00-461-0866)
RADIO SET AN/FRC-154(V)27 (NSN 5820-00-461-0867)
RADIO SET AN/FRC-154(V)28 (NSN 5820-00-461-0868)

Paragraph Page

[CHAPTER 1. INTRODUCTION
SECHON  [L]  GONEIAI ..ottt ettt ettt ettt [1-1
[11.]  DeSCHPtion AN GALA ........c.ccveeveeeeeeeereieeieeeeeeeeeeeeeeeee et e eee et e ete e e e e e e s e eeeeeeenes
[CHAPTER 2| INSTALLATION
Section [I]  Service upon receipt of EQUIPMENT .........c.ccvevveeveiieeeeeeeeeeeeeeie e
[I.]  Installation iNSIIUCHIONS .......c.ccviiiiiiiiieiie et
[CHAPTER 3. OPERATION
Section [I.] Operator's controls and iNQICALOrS ............c.ccceeeuieeiieeiieeiieeieeeieeetee e 3-1
[Il  Operation under usual CONTILIONS ...........cccveviviieieeieeeiee e
[M]  Operation under unusual CONAILIONS .........c.ccceeeeiueeieieeeeee e 3-11 3-13

* This manual supersedes TM 11-5820-792-14/TO 31R5-4-50-71, 6 October 1972, including all changes.

Change 1 i



TM 11 -5820-792-14/TO 31 R5-4-50-71
Paragraph Page

[CHAPTER 4] FUNCTIONING OF EQUIPMENT ...ciiiiiiiiiiiie ettt ettt ettt et e e enaae e
[5.] ON-SITE MAINTENANCE .
SECHON  [L]  GENEIAL....ceieieeeeeeeeeeeeee e [5-11 [5-11
[1I.|  Preventive maintenance iNSrUCIONS ............cccoveeiiuiiiiieeiiiee ettt 5-4
LHIL  TroubleSNOOtING .....ccveiiiiieiecie ettt ettt et 5-8
Adjustment, alignment, repair, removal, and replacement.............ccccoooeeeeieeninnnnn. 5-16 5-18
V] TeStNG PrOCEAUIES .........ceiviiuiieiirietieteete ettt ettt ettt 5-30 5-46
[VI]  Special On-site MAINENANCE .............coveeeeeeeeeeeeeeeeeeeeeeerereee s eeeenen s enenneees 5-47 5-83
[CHAPTER 6] OFF-SITE MAINTENANCE -
SECHON LIl GENETAL .. .ceiieeeeee ettt ettt [6-1] 6-1
[L  Adder module (368-42029-7) ........c.ceeueueereeeeeeeeeeeeeeeeseseeeeee e e een s s 6-2
[IIL]  AFC mMOdUIE (368-43686-1) ......cceeereeireeereeeieecteeeeeeeteeeteeeaeeeteeeaeeeaeeeaeeeaee e 6- 6-16
nva| Baseband combiner module (398-12040-1) ........ccovvviiiiiiiiiiiiiiiiiiiieeeees 6-11 6-37
D/ Dual pilot tone detector (368-43035-1) ......cccvecveereeiueereeeeearieeeeeeeeteeeeeteeeeereeee e 6-16 6-59!
IF amplifier Module (368-43488-1) .......c.ccueeeeieeeeeeeeeeee e 6-211 6-71
IVILT  IF bandpass filter (398-12067-3) ......c.ccovereireeerierereeieeeteeieeeeeeereetee e esese e nene ] 6-26 6-86
VI IF preamplifier (368-12215-1) ......c.c.ceeuereeeeeerereeeeeeeeeeeeeseseeeeeeeeeseesneneneneeeaeees 6-31 6-103
LIX] Klystron driver module 368-43490-1, -2, and -6) ........ccccccvvviiiiiiiiiiiiiiiieees 6-36 6-109
[X]  Klystron power SUpply (368-43580) ........ccueirierieeriieaieesieesieesieesieesseeseeesseesseennend 6-42 6-122
Limiter-discriminator module (368-43489-1, -6, and -8) ........cccccvevevvireveeieenanne. 6-47 6-159
[XI]  Local OSCIllator (368-42299) .........ccceeiveieeireiieiieaiesieeieseeiesreesesreessessaessesseesnend - 6-176,
Low-voltage power SUpPly (398-12051-1) .......cccveveveueeerrerereeeeeeeseseseneneeeeeeens [6-56] 6-184
XIV. Meter panel (398-12041-1) ......cccouuiiiiiiiiiiiiiiiiiie e 6-61 6-200
Noise amplifier module (368-43018-1) ......cccccceeeuiriieeieeeieeeie e - 6-20
RadI0 freqUENCY fIlLEIS .......ccveivieee e 6-71 6-225
XVIII.  Terminal filter module (368-43020-7 @nd -8) .....ccoeeeiieeiiiniiiiieeeeeeiiie e 6-75 6-238
CHAPTER 7.| ASSOCIATED DATA
SECHON  [Ll  GENEIAL ....ceeeieeeeeeeeeeeeeee et [7-1] [7-1]
[II]  Adder Module (368-42029-6, -8, aNT -9) .........c.coovrrerererereeeseeeeeeeeeeeseeesesereeeeen, 7-1]
M.] AFC Module (368-42098-3).....cccciiiiiiiiiiiieie et - 7-16
V. Baseband combiner module (398-12040-2 and -3 and 398-12069-1, -2, and -3)..]7-14 7-27
[V  Dual pilot tone detector (368-43035-2 through -8) .........ccccccverieiiriiierieeiie e 7-20 7-44
[VL|  IF amplifier module (368-43488-2, -3, aNd -4) ........c.cocveveeeeeeeeeeeeeeeeeeeeeneeeeid - 7-51
[VIL]  Klystron driver module (368-43490-3, -4, and -5, -7, -8, and -9) .........c.ccccovev...... [7-321 7-62
[VIL]  Limiter-discriminator module (308-43489-2 through 5, -7, and -9, and 398-11470-1 through -9) [7-38! 7-70
Low voltage power supply, basic part No. 398-12051-2 through -6, dual
configuration part No. 398-12042-1 through -3, and single configuration part
NO. 368-43109-1-OA....cciiiiiiiiiiiiiiiie e 7-44) 7-81
Noise amplifier module (368-43018-2 through -5) .........cccccveveerieieeieieeiesreeeenad [Z-50) 7-92
XL]  Terminal filter module (368-43020-1 through -6, -9 and -10) ...........c..cceeveveneanen. 7-99
APPENDIX REFERENCES ......oiiiiiiiiiiieeeeeeeet ettt A-1
B. BASIC ISSUE ITEMS LIST (BIIL) AND ITEMS TROOP INSTALLED OR
AUTHORIZED LIST (ITIAL) (NOT APPLICABLE)
MAINTENANCE ALLOCATION
Section LIl INErOOUCTION .....oveiieieeieeceie ettt et ee et et e nae e e et e enee e C-1
m Maintenance allocation chart for Radio Set AN/FRC-154(V), models 1 through 28 C-3
[INDEX. ..ttt ettt ettt ettt ettt ettt e ettt et e ettt ettt ettt ettt et et e n et Index 1
LIST OF ILLUSTRATIONS
Figure
No. Title Page
[1-1] Radio Set AN/FRC-154(V), MOdelS 1 throUGN 28 ..........c.cviiieieeeie et se ettt e e [1-0
11-2] Radio Set, SyStem DIOCK TIAGIaM .........c.ccviiuiiiiiiiecie ettt ettt ettt ettt et eete e et e steete e e etesreere e s e ereereanas [ 1-2
1-3 Radio Set, exterior front VIEW With dOOIS OPEIN ..........uuuuuuuiiiiiiiiiiiieieeeeeueeeeeeeeneeeeeeeeeeeeeeeeeeeeeeeeennsenenssennennnennnnes 1-3
11-4 Cabinet layout and 10CAtION Of MOTUIES ...........covvieeeeeeeeeee oottt ee et [1-10
2-1 Cabinet outline dimensions and installation detailS ..ok 2-2
12-2| e [T ST= O T- Lol = Yo L Te e L1210 L= 2 1 OO 2 -4
13-1] Meter panel controls, SWitches, and INAICALOIS ............uuuuuuuuuiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeeneeeeeeeeeneennennnned 3-2
3-2| Klystron power SUPPLY, SWItCH @NA FUSE ........oveuiieeeeeeeiee et e e e et et e et et eee et e e e en e e e | 3-2
13-3 Low voltage power supply SWItChes @nd fUSES .........cooiiiiiiiiiiiiiiiiiii e e e e 3-3
3-4 (1) Module switches, location of controls, switches, and test points (Sheet 1 of 11) ...........uuvuviiiiiemiiieeiieieeeeenennens 3-4
3-4 (2) Module switches, location of controls, switches, and test points (Sheet 2 of 11)...........uuuviiiiiiiieieieeiieieeeeenennnns 3-5
3-4 (3) Module switches, location of controls, switches, and test points (Sheet 3 0f 11) ..........euuviiiiiiiiiiiiieiieieeeeeieeenns | 3-5
3-4 (4) Module switches, location of controls, switches, and test points (Sheet 4 of 11) ...........uuvuiviiiiiiieiiiiieieeeeeiennnns 3-5
3-4 (5) Module switches, location of switches, controls, and test points (Sheet 5 of 11) .....cccooeiiiiiiiiiiiiiiiiiieeeee [ 3-5]
3-4 (6) Module switches, location of switches, controls, and test points (Sheet 6 0f 11) ......ccccceveeeeeiiiiiiiiiiis s, 3-6
3-4 (7) Module switches, location of switches, controls, and test points (Sheet 7 of 11) .......ccvvvieeeeriiiiiiiiiis v, 3-6
3-4 (8) Module switches, location of switches, controls, and test points (Sheet 8 0f 11) ........cvvvieeeeriiiiiiiiiiis v, [ 3-6

Change 1 ii



TM 11 -5820-792-14/TO 31 R5-4-50-71

Figure

No. Title
3-4(9) Module switches, location of switches, controls, and test points (Sheet 9 of 11)
3-4 (10 Module switches, location of switches, controls, and test points (Sheet 10 of 11)
3-4 (11)] Module switches, location of switches, controls, and test points (Sheet 11 of 11)
5-1 Relationship of metering and alarm indications to the overall radio set ................cooc.....
5-2 Low voltage power supply, location of adjustment controls ...............cococcviviiieees ceveenennn.
[5-3] Authorized on-site door assembly adjuStMENt CONIOIS ...........ccveiieiiiieieies ettt e eeve e ateeeeas
[5-4] Authorized on-site RF panel adjustment CONrolS .............c.ocoeoeeeeeeeors eeeeeeeeeeeseeeeas
5-5 Authorized on-site panel meter and power supply adjustment controls
5-6 Klystron linearizer effects .......cccccoeeeeiiiiiiiiiiiis v
15-7] Klystron moding alignment, test equipment setup ............
[5-8] Klystron mechanical details.............coceeveeeeieees ceeeeeeenee,
[5-9| Klystron power supply, adjustment controls location .................
[5-10l Klystron mode pattern, with marker at one end of band
5-11 Correct Klystron mode pattern but 450-volt section improperly adjusted, marker centered ............cccccceeeennnn. [5-27
5-12 Klystron mode pattern with narrow sweep, Marker CENLEIEd ............cooviiiiuiiiiiiiies ceeeieeee e e e eeeeeeeas

J

[{e] (o¢] N (02]] $2] EX (OV)

Correct Klystron mode pattern with 450-volt section properly adjusted
Correct Klystron mode pattern with extended SWEep...........ccvvvveeeriiiiiiiiis veeinens
Incorrect Klystron mode pattern, 450-volt section improperly adjusted
Klystron output power response when using Klystron coupling screw

Incorrect Klystron Mode PatterNS ........ccuuiieeeiiiiiiiiiiiis e e e e e e e e e e s e eeeeeeeeees
Klystron linearization alignment, test equipment setup
Amplitude linearity (Y1) trace Calibration .............ooiiiiiiiiiiiiiees e e et e e e eeereaaaeeeeaaaaeneeenereeeees eeees

ofoforionfnforfior
= =i =] = = =

Change 1 ii.l1



TM 11 -5820-792-14/TO 31 R5-4-50-71
LIST OF ILLUSTRATIONS-Continued

Figure

No. Title Page
TYPICAl INEAMLY CUIVE (Y1) o.eveieeiiee ettt ettt ettt e et e ete e e ete et e eteeneeeaeeneees e eaeeeeaaeeneeenneneeanis
Typical linearity curve With POOT KIYSITON ........c.ooviiiiie e ettt et eeteeeeete e ete e ete e eae eavea
Test marker CENLEred ON NAMOW SWEE .....coiuuitaiuureaiereaateeaas seteeaataeeaaseeaaaseeeaaseeeas eeeaaseeesaseeesaneeesnseeeane seeesns
[5-23 Transmitter deviation sensitivity alignment, test equipment setup

[5-24] TEANSIMIIEET CAITIEN .......v.veveeeeeeeeeeeeeeeeees eeeteeeteeete e e e e e e s e s eseses s ses s s s s e s enenesesesesesenn seteseeeananeeen

5-25 Transmitter Carrier iS N NOISE IEVEI .........iiiii i s e et e e 2eanneeeeeaaes
5-26 Radio link delay equalization alignment, test eqUIPMENT SEIUP ...evvviiiieeiiiiiiiiiiiiiiiees eeeeee e e e e e e e e eeeeeeeeeee e eeees
5-27 Baseband combiner adjustment, test equipment setup (off-line)

5-28 Receiver AGC alarm adjustment, test equipment setup

5-29 Module mounting details ................
Principles of noise load testing
Effect of thermal and intermodulation NOISe .........ccceveeuveeen... )
GroUP AElAY PrESENTALION .........civeeueeieeitieeieetees eeeteeteeeteeteeeteeteeeteetees eeeteeseeeteeteeeteeteeetesteen eeateaseestesseesaeareeeeend
[5-33 Location of Mmeter PANEl COMPONENTS ...........ccueiueerieeteeeieets ceteeeeeteeeeeeteeeeeteeseeeas 2eteeeeeteeeeeseeseeateeseeass seteeeeatens
Transmitter output power, teSt @QUIPMENT SEIUDP ......eieieieiiiieeaiieeeties ceeieeeaieeaanteeaseteeaneeee 2eneeeeaneeeaaneeeenneeean
[5-35 AFC local oscillator output level, test eqUIPMENt SELUP .....c.oiiuiiiiiiiiiiiieiiiis et eeeeeaeneeee s
[5-36 AFC local oscillator output frequency, test eqUIPMENt SELUP ........eeiiiiiiiiiieiiiiiiees et e
[5-37 Transmitter frequency accuracy, test eqUIPMENt SELUP .o ..ooiuviiiiiiiiiiee e e et e e ceaneree e

farjarjajon
(0] | (98] (98] (98] [FF]
o] (o] (o] (e¢] (o]
I~~~
OIS W INf =
' [ I [ [

Test equipment setup, data sheets, and response curves (Sheet 1 of 5)
Test equipment setup, data sheets, and response curves (Sheet 2 of 5)
Test equipment setup, data sheets, and response curves (Sheet 3 of 5)
Test equipment setup, data sheets, and response curves (Sheet 4 of 5)
Test equipment setup, data sheets, and response curves (Sheet 5 of 5)

Radio link total frequency response, test eqUIPMENT SELUD .......ooiuuriiiriiiiiiiie e e e e reeeeeanes

5-40 Receiver noise figure, teSt @QUIPMENT SETUP ....vvriiiiieeeieiiiiiiiiiiies cetteieteeeeeeesssasenneeeeeees eeeerraeeeeeasssssnnnnsnseeees ook 5-86
Radio link linearity (Klystron driver to IF preamplifier), test equipment SEtUP........ccvvvveeeeeiiiiiiiiiiis s,

Radio link linearity and group delay (Klystron driver to limiter-discriminator), test equipment setup

Radio link linearity and group delay response WaVEfOIM ..........ccuieeeiriiiiiiiiiiis ceiiiieeeee e e e e e e e e s e e eneeeees ceeeneeeeeeeeas
[5-44] Local oscillator; location of controls, connectors, and tE€St POINES  .......iiviieeiiiiiiiiiiiiiies ceieeeeee e e e e e e e eeeeeeeeee o
[5-45] Local oscillator alignment, test equipment setup

5-46 Local oscillator alignment WaVETOIMS .........iiiiiiiiiiiiiiiees ettt e e e es eeeeaaaaaeeaassaannseneaneeeees eeeeeeeeas

6-1 Adder module, functional block diagram................

[6-2| Adder module, initial test equipment setup

6-3 (1) Adder module, parts location diagram (Sheet 1 of 3)

6-3 (2) Adder module, parts location diagram (Sheet 2 0f 3) ...oeiiiiiiiiiiii s e e

6-3 (3) Adder module, parts location diagram (Sheet 3 0f 3) ..ooeiiiiiiiiiiii s e e e e e e e
Pilot-tone oscillator, parts location diagram .........................

[6-5 Adder module disposition, test equipment setup

[6-6] Adder module intermodulation distortion test @qUIPMENt SELUP ....oevvveeeiiiiiiiiiiiiiiiiees e e e e e e eeeeeeee e ceeees

AFC module, functional BIOCK GIAGFAIM ............c.ceieieiieeiiies ceeeeeeeeeete e eeeee et e s seteeteeteeteaesessaaeareerees seneeneas

[6-8 Interlacing of transmitter and reference signals, simplified schematic diagram ............ccccooveiiiiiiiie cveenniieeend
[6-9] AFC phase detector, simplified schematic diagram

[6-10 AFC module, initial teSt @QUIPMENT SELUPD ......eeiiieiiiiiieei it et e e saeb e e e st re e e e s anb e e e e e e sanees

6-11 (1) AFC module, parts location diagram (Sheet 1 of 2)

6-11 (2) AFC module, parts location diagram (Sheet 2 of 2)

6-12 AFC module, pilot-tone test @QUIPMENT SELUP ...viieeieiiiiiiiiiiiiiie e e e ceeeee e e e e e e e e e e e aees eeeeeeeessaannnnnnaneeeeeeeas

6-13 AFC switch output WavefOrmM @t TP ....ooii i et e e et e e e —eeeeeaaaeeeeaaaaneetaneeeaeees eeeeeaaaeens

6-14 AFC discriminator output waveform at TP3, switching signal Only ..........cccooiiiiiiiiiiiies e .1 6-28
AFC module, discriminator test equipment setup

6-16 Preliminary test equipment calibration waveform

Discriminator crossover waveform at TP3, switched signal conditions ..........ccccccooiiiiiiiiiiiis v | 6-29
[6-18] Frequency error SIGNAL @t TP2 ........uiiiiiiiiii ettt ettt e e e £ee s et be e e e e aaabb et e e s abbreees 2eeanbneeeesannnneeeend
Troubleshooting test eqUIPMENt SEUP ........ceevveeeveeeereeeees ceereeneans

[6-20] AFC module squarewave generator, test equipment setup

[6-21] AFC module, 9 kHz Switching SIgnal WaVETOIM ...........c.ccciiiicis ceeeeeeeeeeeeeeeeteee ettt e eeeeeens

6-22 AFC module, switch circuit balance test equipment setup

6-23 AFC module, input bandpass alignment test eqUIPMENt SELUP ...covvieeeeiiiiiiiiiiiiiiiee s eereee e e e e e e e e eeeeeee e e ceeees 6-35
6-24 AFC module, input bandpass WaVEfOIM .........ooiiiiiiiiiiie s e e s eeeeeaaaae e e s e e e reees eeees 6-36
6-25 AFC module, phase detector Zero WaVEefOIM ..........ooii i ettt e e eeees e eaeeeeee e e e e e nnnnneeeeees | 6-36!
6-26 Baseband combiner module, functional block diagram ............cooeoiiiiiiiiiiiis e s 6-38
6-27 Baseband combiner module, interconnection of CONtrol StAgES ..........cooviiiiiiiiiiiiiiies e e 6-40
6-28 Baseband combiner module, initial teSt eQUIPMENT SELUP ......eeiiiiiieeeeiiieiiiiiiis st r e e e e e e e e e e e eneeeeeeeeeas 6-42



TM 11 -5820-792-14/TO 31 R5-4-50-71
LIST OF ILLUSTRATIONS-Continued

Figure

No. Title Page
Baseband combiner module, parts location diagram (Sheet 1 0f 2) .......ccoooeeiiiieeiiieees e
[6-29 (2)] Baseband combiner module, parts location diagram (Sheet 2 0f 2) ......ccovciivieiiiiiie e e 6-44
[6-30] Baseband combiner, frequency response, test EQUIPMENE SEIUD ........ccceevriveeeerrereeees eeteeeeieeeeere e seseeeeeeres s
[6-31] Baseband combiner squelch rejection test equIPMEeNt SELUP ........vveeiiiiiiiieiiiiiie s e e

[6-32| Baseband combiner intermodulation distortion, test eqUIPMENTt SEIUP ....vviiiiiiieeeiiiiiiiiieies ceviiieee e e e e e e e e e [6-53
6-33 Troubleshooting test equipment setup, baseband combiner module ... 6-55
6-34 Baseband combiner balance adjustment, test qUIPMENE SELUP .....ooviiiieeiiiiiiiiiiiiiiies eeeeere e e e e e e e e e eeeeeeeeeees eed 6-57
6-35 Pilot-tone detector module, functional bIOCK diagram ............cooiiiiiiiiiiiiiiis e e e e eea e 6-59
6-36 Pilot-tone detector module, initial teSt @QUIPMENT SEIUP ....vveiiiiiiieeeeiiiieiiiiis e e e e e e e e e e e e eeeeeeeeeeeeas 6-61
6-37 (1)

L
Pilot-tone detector module, parts location diagram (Sheet 3 0f 4) ......cccooiiiiiiiii e e [6-64]
Pilot-tone detector module, parts location diagram (Sheet 4 0f 4) ......c.ocoeeiieiiieeeee e e, [6-65
[6-38] Troubleshooting test equipment setup, dual pilot tone detector module ... e

[6-39] IF amplifier module, functional BIOCK QIAgraM ..........cc.eoviiviiiiee e ettt et eanes 6-71
[6-40| IF amplifier module, initial teSt @QUIPMENT SETUD ........o.rcureieieeeeeeceres ceveeeeeeeteeeeeeeeeeee e e eeeeeeeeeseeennennas

[6-41] IF amplifier, parts [0CAtHON GIAGIAM ..........o.ovoeeeeeeeeeeeeee oo ettt e [6-75
[6-42] IF bandpass response waveform relative 10 50 MHZ ...........c.ooooweeeeeee e oo e [6-82]
6-43 IF bandpass response waveform relative t0 40 MHZ ........oooiiiiiiiiiiiiis e e eereeaeeeeeas 6-82

IF bandpass response waveform 60 t0 80 MHZ ...........ooiiiiiiiiiiiiiiiis e e e e e e e e e e ettereeereeeeeeeeaaaannnees 6-82

[6-45] IF bandpass response waveform 65 t0 75 MHZ .......oociiiiiiiiiiie e e e e e st e e e 6-82
6-46 Troubleshooting test equipment setup, IF amplifier Module ... e e 6-83
6-47 IF bandpass filter, general teSt @QUIPMENT SEIUP .....veiiiiiieeieiiiiiiiiiiies chttieieeeeeeeeeeessaanaeeeaee ereerereeeeeeeessaaaannnes

6-48 IF bandpass filter, return loss test equipment setup

6-49 (D000 g}V =To [0 1LY g o o USSR . 6-88
[6-50] IF bandpass filter module, parts l0CAHON ALA ............ccceeeueeieieeeees eeeee et ete et e e e s e eae e eeeete e ete e [6-89
IF bandpass filter and A2 equalizer card, return 10SS WaVefOrmM ............cc.cocvoieeeeees eeee e e [6-95
IF bandpass filter and A2 equalizer card, 0.5 ns group delay Waveform ............cccccoeeeeeveveens ceeeeeeeeeeeeeeenens [6-95
[6-53 IF bandpass filter and A2 equalizer card, 2 ns group delay WaveforM ...........cccccoeieviievieees ceeeeeee e, [6-959
[6-54] IF bandpass filter and A2 equalizer card, bandpass WaVEfOrM ............c.cceiveriveeies ceeeeee e e s [6-99
6-55 IF bandpass filter, tESE fIXTUMNE ........ciiiiiiiiiiiiiiis ettt e e e e e e e e ettt et e e e eeeeeeeasaaaneseneee ennreeeeeeeaaaeeeeaaan 6-97
6-56 Filter card, alignment WaVE fOIMIS . .....eiiiiiiiie e ettt e e e e e e e e e e e s et ee eeaeeeeeeeeeaaeeeeaaasanneenes nannnnnneeeees 6-98
6-57 (1) Equalizer card, alignment waveforms (Sheet 1 0f 2) ........eoiiiiiiiiiis e e 6-100
6-57 (2) Equalizer card, alignment waveforms (Sheet 2 0f 2) .........ooiiiiiiiiiiiis e e 6-101
6-58 IF bandpass filter and A2 equalizer card, initial return 0SS Waveform ..........ccccccoviiiiiiiiiis ciiieeeee e 6-102
Overall IF filter module reSpoNnSe WaVETOIMS ...........ccuiiiuiiiieee et ettt eete e et e eeeeete et e enee s
IF preamplifier module, functional BIOCK diagram ... ..........cooeiiriiiieeie e e eee e eae e
16-61] IF preamplifier module, input level test eqUIPMENTt SELUD .......ccoiiiiiiiiiiiiiie et et e e | 6-104
[6-62] IF preamplifier module, parts l0CatioN IAGIAIM .............eiiiiiiiiiie s e e e e s e e s abee e e e e e [ 6-105
[6-63| IF preamplifier bandpass test @qQUIPMENT SELUD .......oiuuiiiiuiieiiiie e cettee ettt et ete e e s seeeeeteeeseeeeaneeeeaneeens [ 6-108]
[6-64] IF preamplifier bandpass aligNMENt WAVEFOIM ............ccviviiirieieees ettt ettt ceeteeesteseeeesaeeeseee e [6-109
[6-65 Klystron driver module, functional block diagram ..............cooiiiiiiiiiiis e e et 16-110
[6-66] Klystron driver output circuit in relation to the Klystron and the Klystron power supply .........ccocceeviiiieeeinin e 6-112
6-67 Klystron driver module, initial teSt @QUIPMENT SEIUD ......eeiiiiiieeeiiiiiiiiiiiis cetiiieeeee e e e e e e e e s s esneeeeaes anneeeeeeeeaeaeeeaaann 6-112
6-68 (1) Klystron driver module, parts location diagram (Sheet 1 0f 3) .......eeiiiiiiiiiieii s e ] 6-113
6-68 (2) Klystron driver module, parts location diagram (Sheet 2 0f 3) .......eeiiiiiiiiiiiiis e 6-114
6-68 (3) Klystron driver module, parts location diagram (Sheet 3 0f 3) ......ueiiiiiiiiiii s e ) 6-115
6-69 Klystron power supply, functional block diagram ............coooriiiiiiiiiis s e e e e 6-123
Amplifier-comparator, A6 SChematic diagram .............cccoiiiriiieiiee ettt et eeae et e e e 6-126
Basic emitter-coupled MUILIVIDIATOr ...........c.ccoiiiiiieie e ettt et ee et e et eeae e eeeeneeeeenas 6-127
Basic voltage-controlled MUIIVIDIALOr ............c.iiviiiiiiiiiis sttt ste e sbesreebe e e aesreebesreese 2aresseenes [ 6-128
Silicon-controlled rectifier bridge, simplified schematic diagram.............coociiiiiiiiiies e e L 6-130
120 V regulator, A2, SCNEMALIC QIAGIAM ..........coiiiieueieieete et cee et eee et eeete e ete e eeteeaeeeteeae e teereeeaeeaeenes 2eeens
[6-75] 6-volt regulator, A4, SChEMAC BIAGIAM ........ovvoveeeeeeeeeeeeeeee e e e ee e e, [6-134

Voltage regulator/AFC control, simplified Schematic diagram ............ccccoeiiieieees et e [6-135

6-77 AFC control, simplified schematic diagram .............ooiiiiiiiiiiiees e eeeeeeaeeeeee s e e e snenneeeeeees oak 6-136
6-78 Klystron power supply, initial test equipment setup with control 10Cations ..........cccccovviiiiiiiiiiis v 6-139
6-79 Klystron power supply, parts 10Cation diagram .............oooiiiiiiiiiiiiies criiiiiee e e e e e e e e e eeeeeeeeees eereeeeeeeeeeeeeseaaannnenes 6-140
6-80 (1) Reflector section (A1), parts location diagram (Sheet 1 0f 2) .....cueiiiiiiiiiiiiies e 6-141
6-80 (2) Reflector section (A1), parts location diagram (Sheet 2 0f 2) .....cueiiiiiiiiiii s e 6-142
Printed circuit assembly (A1A1), parts 10Cation diagram ..........cooeeeeeriiiiiiiiiiis ciieeieee e e e e e e e e s s e eeeeees eeeeeeeeeeeeas 6-143
Printed circuit assembly (A1A2), parts location diagram .........cc.ccooiiiiiiiiiiies e ceree e
[6-83 Terminal board assembly (A1A3), parts [0Cation dIagram ...........c.ccceeeveeieiieees ceeie e ee e creenee e,

iv



TM 11 -5820-792-14/TO 31 R5-4-50-71
LIST OF ILLUSTRATIONS-Continued

Figure
No. Title Page
6-8 Terminal board assembly (TB5), parts 0cation diagram ...........ccoociiiiiiiiiiies e e | 6-146
[6-85] 120 V, regulator assembly (A2), parts [0Cation AIagram ...........ooeeeeiiiiiiiiiiiis e e e e e e e e e s eeeeees eeeeeeeeeeeeas 6-147
[6-86] SCR trigger assembly (A3), parts 10Cation dIAGIAM  ..........c.cccueveueueueieeeees ceeeee e ee oo es e es e e eeen
[6-87] 6 V regulator assembly (A4), parts 10CatioN AIAgrAM .........ccccveveiiiiiiiieies ceeeeeeeeeee e ee et es sete e e et enanes [6-148
6-88 Voltage-controlled multivibrator (A5), parts location diagram ...........coooiiiiiiiiiiiiies e eeeeeas 6-149
6-89 Amplifier-comparator (A6), parts l0Cation dIAgram ..........ooiiiiiiiiiiiiiii e e ereeeeeeeeeaaanneenes 6-149
6-90 Terminal board assembly (TB6), parts 10cation diagram .........ccuuuiiiiiiiiiieieio oo e e e e e anneees 6-150
6-91 Terminal board assembly (TB7), parts 10cation diagram .........ccuuviiiiiiiiiieeiieo oo eeeeeeanneees 6-150
6-92 Terminal board assembly (TB3), parts 10cation diagram .........ccuuiiiiiiiiiiei i oo eeeeeeanneees 16-151
Terminal board assembly (TB4), parts 10cation diagram ..........ccciciiiieeiiiiiiees ceeriie e e srer e e cesaaeraeeanes
Rear plate assembly, parts [0Cation IAgramM ............ccccvcoioieieees ceeeete e ete e e e e eteeae e ete e eae e e eee e,
[6-95 Klystron power supply, turn-on time delay WavefOorm ... e e | 6-156
[6-96] Klystron power supply, voltage-controlled multivibrator waveform............ccoooooiiiiiiis e 6-158
Limiter-discriminator module, functional block diagram ............ooooiiiiiiiiiiiis e s 6-160
[6-98 Limiter-discriminator module, initial test eqUIPMENT SELUD ......cciiiuiiiiiiiiiiie et e e
[6-99 Modified module top COVEr fOr @IGNMENL ............oovoieeeeeeeeeeeee oo e ee e ee e e e, [6-162
6-100 (1) Limiter-discriminator module, parts location diagram (Sheet 1 0f 3) ......ccvoveeieeeeeeieeeeee oo [6-163
6-100 (2) Limiter-discriminator module, parts location diagram (Sheet 2 0f 3) .......ooviiiiiiiiiiiiiiis e 6-164
6-100 (3) Limiter-discriminator module, parts location diagram (Sheet 3 0f 3) ......coociiiiiiiiiiiii e 6-165
6-101 Troubleshooting test equipment setup, limiter-discriminator module ............ccccoiiiiiiiiieees e 6-170
6-102 Equalizer return loss, limiter-discriminator MOAUIE ..........oooeiiiiiiiiiiiiiies et e e e e e e e e e e eeeaaaeeeaaaas 6-172
6-103 Discriminator linearity and phase delay specifications without deemphasis .........cccccccevvviiiiiiiiiis i 6-173
Limiter-discriminator module, intermodulation distortion, test equipment SETUP .......ccevvvreeeeriiiiiiiiiiis v, 6-175
Multiplex frequency response test and deemphasis NEtWOrk r€SPONSE .......ccvvieeeeeiiiiiiiiiiies ceriiieee e e e e e e e e e eeeaees 6-176
Local oscillator, functional BIOCK GIAGIAM .............ccuiiuiieiieeeie ettt e et e et cte e e ete e e ete e e eteeaeeeaes eeeans 6-177
Local oscillator, initial teSt QUIPMENT SBIUD .....ccveiviiieieiieieiees eerteseesiesteesteste e e ste s aetesteeeesteeseesseaseessees oo [ 6-178
Local oscillator, connection points and CONMIOIS .............c.oiiiieieee et ettt e ee et e e re e [6-179
[6-109 Local oscillator, SPECtrUM ANAIYZET SEIUD ........c.cvrreeeeeeeeeees ceteteeeteteeeeete e te e e e te s eeeeeens e ennenenenenenenenen seeees
[6-110 Local oscillator, SPeCtrum analyZer WaVETOIM...............c.oeeeeeeeeees eeeeeeeee e ee s ee e ee s eeee e e, [6-181]
6-111 (o Tor- UNo STo] 1 = 1o gied V) - LI [ Tox= L4 [ ) o SRS 6-182
6-112 Local 0SCIllator, SEArCN WAVETOIMN ... .ot ettt et e et e e e e e e e e e e e aas seaneeesaeeanens 6-183
6-113 Local oscillator, phase-lo0CK WAVETOIMN ..........iiiiiiiiiees e eeeee e e e e e e e e s s e e eebe e eeees eeeeeeeas 6-183
6-114 Low-voltage power supply, BIOCK diaQram ..........ooooiiiiiiiiiiiiis et eeeeeeeeaeee e e e e s enneeeeeeeees oo 6-184
6-115 Basic switching regulator, simplified schematic diagram .............ooeeiiiiiiiiiiiis e s 6-185
Simplified integrated CIrCUIt MOTUIE...............ociiieie e ettt et etee et e et e et e e eae e et 2enteeaeeeaeas 6-185
Simplified iNtegrated INVEITET CIFCUIL ...........ceieiiueeeieeeeees ceeete e ete e e ete e ete e ceteeaeeteeseeteeaeeteeseenes 2eteeneeeeeans 6-186!
Low-voltage power supply, initial teSt @QUIPMENt SBIUD .....coviiieiiiieiiieeieet et sre s esreeeesneenees [ 6-187]
[6-119) Low-voltage power supply, location of adjustmeNnt CONIOIS ..........cocuiueriirieiieis crereieie e ie e eeresree s
[6-120 Low-voltage power supply, front PANEl CONLIOIS ...........cociuiiiiiiiiiieee sttt ettt e etre e e etre e e etreeabee s 6-188
[6-121 (1)l Low-voltage power supply, parts location diagram (Sheet 1 of 6) ............ccccceueveueuereues coeeeeeceecseseees e
Low-voltage power supply, parts location diagram (Sheet 2 Of 6) .........cceeiiiiiiiiiiiiiiiies e o
6-121 (3) Low-voltage power supply, parts location diagram (SHEet 3 0F 6) .........cceeeeeeieeeeeeee oo s [6-191
6-121 (4) Low-voltage power supply, parts location diagram (Sheet 4 Of 6) .........ccoeiiiiiiiiiiiiiiiies e o 6-192
6-121 (6) Low-voltage power supply, parts location diagram (Sheet 5 0f 6) ........coocciiiiiiiiiiiiiiii e 6-193
6-121 (7) Low-voltage power supply, parts location diagram (Sheet 6 Of 6) ..........ccoouviiiiiiiiiiiiies s o 6-194
6-122 Low-voltage power supply, adjustment test eqUIPMENT SETUP ..vvvviiiiieeiiiiiiiiiiiiiiiees eeeeeeeee e e e e e e s seeeeeeeeeees eeeeeas 6-199
6-123 1= (=T g o = 1= RSSO USPPRRR 6-201
Meter panel, alarm amplifier assembly, RF alarm, simplified schematic diagram ................ococvviiiiieers ceveeenn. 6-202
Meter panel, teSt @QUIPMENT SEIUD .......coueeieiueeeieeteeteeets ceteeteeteeseeete et eeeteeseeets ceteeseesteeseesteeseesteaseease sereeeesseeneeds 6-203]
16-126 Meter panel assembly, 398-12041-1, bottom IEft-SIdE VIEW .......cciiiiiiiiiiiiiiiiiiiies e ceeeeeeens L 6-203
Meter panel assembly, 398-12041-1, tOP rBAI VIBW .......ecveeieiueeeesieereeies sereeseesseessesseeseesseeseesss seseessessesssessesseend _6-204
6-128 Meter panel assembly, 398-12041-1, bottom rear fight VIEW .........cooiiiiiiiiie s e ce e L 6-204]
[6-129 Noise amplifier module, functional BIOCK GIAGIAM ............ovovieeeeeeeeeeeee oo e [6-209
[6-130 Noise amplifier module, initial teSt EQUIPMENt SEUP ...........voveeeeeeeeeeeee eeeee e eeeeee e [6-211
6-131 (1) Noise amplifier module, parts location diagram (Sheet 1 Of 4) .....ooiiiiiiiiiiiiiiees s e 6-212
6-131 (2) Noise amplifier module, parts location diagram (Sheet 2 0f 4) .......ooiiiiiiiiii i e 6-213
6-131 (3) Noise amplifier module, parts location diagram (Sheet 3 0f 4) ........ooiiiiiiiiiiii e 6-214
6-131 (4) Noise amplifier module, parts location diagram (Sheet 4 0f 4) ........ooiiiiiiiiiiiiies e 6-215
6-132 AGC 100p gain teSt EQUIPMENT SELUP ..eiiiiieeeiiiiiiiiitiiiiee e e eeeeeeaeeeeaaaaaneetebaeeeeees eeeeeaaaaeeasaaannsennneeeeeees cereeeaaeens 6-221
Noise amplifier alignment test @qUIPMENT SEIUD ........c.eeieeiieiie et et e eteeeeeeeteeetee e e ete eeeaeeeteeeaeeeeeeeaeeene 6-223
Waveguide filter, initial AligNMENTt SEIUD .......c.coviiiie et ettt ee et ee et cteeaeeeteeaeeeteeaeeeteeaeeeaes saeans _6-226)
Sweet oscillator ALC adjustment WaVETONM ...........ccuiuiiiiioriiis cieiieeeesieseene e sreesteaseesseaseeseesneeseennes [ 6-228
[6-136] Filter and load assembly




6-140

N
NI
NN
N =)

e

|<.»®
NN
1SN KN
(o] BN

N

X
H

§H

NN

LA o0
)

~| NI

LA 6o [l [dof oo 1R

RlE/EE

~~l~f~

s [ s o
N S

~NNNNRRE
= = ===
© Nlio N[
~—~~
N
N

olcofco
N A S

NNN NN
o
e (&)

s gl T T
(2] (e3] (8] N =
N o)

TM 11-5820-792-14/TO 31 R5-4-50-71

LIST OF ILLUSTRATIONS-Continued

Title Page
Return loss trace after initial tuning, SENSItIVIty IS 1 MV/CM .....uiiiiiiiiiiiiiiiiiis e e 6-230
Return loss trace, satisfactorily tuned, sensitivity iS 0.1 MV/CM .......oooiiiiiiiiiiiiiiiies e eeee 6-231
RF filter, typical final return 0SS WaVEeFOIM .........iiiiiiii i ettt e eeeeeee e e e e e enneneneeeees sees 6-231
Forward power measurement, teSt €QUIPMENT SELUP ......uvviirreeeriiiiiiiiiiiis cetiiieeeeeeeeeeeessassnneeenes ernrneereeeeeeeeeenn 6-232
OSCIllAtOr SWR OVEIIAY ...cuivviie e it e ettt ee e sttt e e et e e e s st e e e 2essstaaeeeaasttaeeeaaasteaeaeas sanssseeeessssaneeesannseeaennns
X-Y recorder teSt @QUIPIMENT SEIUD ......oveiueireeeeeeeeeeeeete s eeete et eeteete et e eteeteetees eeeteeseeetesteeseeteeneeeteen eeeesseeneean]
Typical X-Y recording of insertion loss and return [0SS (VSWR) r€SPONSE .........uuvviiiiiiiieeeeeaiiie eeeeeieieeeeeeeens
Waveguide filter ata SNEET.............cueiiieeee et ettt e ete e teete e e e e e ete s e eteeteeeaeeteenaeeee e,
Terminal filter module, functional bIOCK diagrami..........c.ciicuiiiieiiiie s e e | 6-239
Terminal filter module, initial teSt @QUIPMENT SEIUP ..ooooiiiiiiiiiii e et e e e e e e e e e eennaeneeeeeeeeeas
Terminal filter module 368-4320-7 or 368-43020-8, parts location data (Sheet 1 0f 2) .......c.ccocvevevevieiieenn e [6-242
Terminal filter module 368-43020-7, or 368-43020-8, parts location data (Sheet 2 0f 2) ..........cccccvviiiiieennnenn. [6-242
Terminal filter module 368-43020-7, parts [0CAtION AALA ........cccvvviiiiiiiiieee e e e e e e e e sanneees 6-243
Adder module, functional BIOCK diagram ..........oooiiiiiiiiiiiieies e eerer e e e e e e e s s e s eeeees eeeeeas
Adder module, initial teSt EQUIPMENT SEIUP ..eeiiiiieeeei ittt eeeeee e e e e e e e e e e ettt e eees eeeeeeaaaeeeasesaannnnnenenees oo
Adder module 368-42029-1, -6, and -9, parts location diagram (Sheet 1 of 4)

Adder module 368-42029-1, -6, and -9, parts location diagram (Sheet 2 of 4)
Adder module 368-42029-1, -6, and -9, parts location diagram (Sheet 3 of 4)
Adder module 368-42029-1, -6, and -9 parts location diagram (Sheet 4 of 4)

Adder module 368-42029-2, parts 10CatioN Giagram .........coeeiiiiiiiiiiiiiiiees eeeeeee e e e e esseieeee e e aeees cereeaeeeeeaaaaannees

Adder module 368-42029-3, -4, -5, and -8, parts location diagram ...........cccoooiiiiiiiiiiees s

Adder module intermodulation distortion, test @qUIPMENT SELUP ....eevvivieiiii i e ee e e e e e e e e eeeeeeeeees eeee

PN O 3 0 [o Yo [V] [T (T g Yo o] a F= 1IN o] (o o] T

AFC module, initial teSt @QUIPMENT SETUP . ...eiiiieeeiiiiiiiitiiieiee e eeeeeeaae e e e s s s sttt reees ceeeeeaaaaeaasaaaanneerereeeees seeeees

AFC module, diSCriminator CharaCleriStIC CUIVE ... ..... it et e e e e e e e et e e eae e e ea e eaaaesannnas
Baseband combiner module, functional Block diagram .............oeeoiiiiiiiiiiiis e e

Quad baseband combiner, interconnection Of CONIIOl STAGES .........uueiiiiiiieiiiiiiit e e e seeeees

Dual baseband combiner assembly 368-12040-2 and -3 and quad combiner assembly

368-12069-1 through -3, parts [0CatioN IAGIaM ...........ueiiiiiiieeiiiiiiit e e e e e e e e saan e e e e reeeaaeeeaans
Baseband combiner balance adjustment, initial test equipment setup

Baseband combiner intermodulation distortion, test equipment setup

Baseband combiner frequency response and level adjustment, initial test equipment Setup ........ccccccceeeeinneees
Baseband combiner de voltage and current source balance adjustment initial test equipment setup................ /-4
Pilot-tone detector module, initial teSt @QUIPMENT SELUP .....vviiiiiieeeeeeiiieiiiiis e e e e e e e e e e e eeeeee eeeeeeeeeeeeeeas 7-47

IF amplifier module, initial teSt QUIPMENT SEIUP .....vviiiiieeeeeeiiieiiiiiies ittt e e e e e e e e e e e s s seeeeeees areereeeeeeaeeeeseaaannnnes

IF amplifier module, parts location diagram (SHEEt L O 2) .....ecvcvivieieeeiee s ceeee et eeeereenanas [7-58]

IF amplifier module, parts location diagram (ShEet 2 0f 2) .......eiiiiiiiii i e e 7-56

IF amplifier intermodulation distortion, test @qUIPMENT SELUP .....eviiiieeiiiiiiiiiiiieiees eeeieee e e e e e e e eee e eeeeeeas 7-59

IF amplifier module, bandwidth WavefOrm .............oooiiiis s e e e e e e e e eees eeee 7-61

IF amplifier module, maximum gain WaVEefOIM ...........iiiiiiiiiiiiiiies citiieiee e e e e e e e e e s e s eeeeee errreeeeeeeeeeeeeeaannnnenes 7-62
Klystron driver module, initial teSt @QUIPMENT SETUP ......vviiiieeeeeeiieiiiiiiies ettt ereeee e e e e e s e asa e ennreeeeeeeeaeeeeaaaan 7-64
Klystron driver module preemphasis network alignment, initial test equipment SEtUP .........ccoeevviiiiiiiiiiieees cees 7-69
Limiter-discriminator module, functional block diagram ..............oooiiiiiiiiiis e e 7-71
Limiter-discriminator module, initial teSt €@QUIPMENT SELUP .....uvviiiiiieee et e e e e e e e e e e e eneeeeeeeeeas -7
Limiter-discriminator module, parts 10Cation diagram ............eeeeriiiiiiiiiiiiis crriiieree e e e e e e e e s s s eeeeeeee rrrreeeeeeeeaeeeens {-74
Details of 15-pin connector for limiter-diSCHMINALOT ...........uuieiiiiiiiiiiiiis et e e e e e e e e s eeereeeeereeaeeeeeaaas -7
Discriminator linearity and phase display specifications without deemphasis network ................ccoecvviiieeen e

Multiplex frequency response, initial teSt @QUIPMENT SEIUP .........cvivieivieiieeees cereree e ee e es st ee s eeeereinanas [7-78
Discriminator alignment, initial teSt EQUIPMENT SEUD .........voveveeeeeeeeeeee e eeeeeeeees e et eeee e et e eee e seeeeeeeeenen s [7-80]
Low voltage power supply, bIOCK Qiagram ...........oooiiiiiiiiiiiiiies it eeeeeeeeeaeee e e e e snnnneeeeeees eeed 7-82
Low voltage power supply, initial teSt @qQUIPMENT SETUP .....veiiiiiieee et et e e e e e e e e e s e e eeeeees eeneereeeeeeeeeas 7-85
Noise amplifier module, initial teSt @QUIPMENT SELUP .....vviiiiiieee i et eee e e e e e e e e e e s e eereeeeereeeaeeeeaaas 7-94
Terminal filter module, functional block diagram ............cc.uuueiiiiiii s e e 7-101
Terminal and terminal filter auxiliary modules, initial test equIpMeNt SEtUP........cccuvveiiiiiiieeeeiiii e 7-102
Radio set signal circuits, functional block diagram .............ceeeiiiiiiiiiiiiis e s Back of manual
Radio set meter panel, functional BIOCK diagram ............oooioiiiiiiiiiiiis e e Back of manual
Radio set power supplies, functional block diagram ..............oooiiiiiiiiiiis s e Back of manual
Location of RF panel COMPONENTS .........iiiieiiiiiiiiiiiieies eteeteeeeee e e s s s e et eeees eeeeeaaaaeeeassaannnnnneeeeeees eneees Back of manual
Overall wiring diagram (SHEEt 1 Of 3) ....uuuiiiiiiiiiiiie et e e e e e e e e e e e e e eaeeeeeeennnes oan Back of manual
Overall wiring diagram (SHEEL 2 OF 3) ....uuuiiiiiiiiiiiee et e e e e e ceenee e e e e eeeeeeeeennnns oan Back of manual
Overall wiring diagram (ShEEt 3 Of 3) ....uuuiuiiiiiiiiiie e e e e e e e e caen e e e eeeeeeeeeennnes oan Back of manual
AFC module, parts location diagram (Sheet 1 0f 3) ...coviiiiiiiiiiiis e ereeee e Back of manual
AFC module, parts location diagram (Sheet 2 0f 3) ...coviiieeiiiii e e Back of manual

\



Figure

Z
o

FO-6 (3
FO-7

]

1T
olo
(o] (e¢]

FO-14 (3)
FO-15 (1)
FO-15 (2)
FO-15 (3)
FO-16

o
o
=
~J

!

FO-1

B

FO-26
FO-27
FO-28
FO-29
FO-30
FO-3

!

o

TM 11-5820-792-14/TO 31R5-4-50-71

LIST OF ILLUSTRATIONS-Continued

Title Page
AFC module, parts location diagram (Sheet 3 0f 3) ..ccvviiieiiiiiiiiee s e erereaeee e Back of manual
RF panel, SChemMatiC QIagram........ccoiiieiiiiiiiiiiiiis ettt e e e e e e e e e s s s teeees eaeeeeeeeeeeaaaeeesaaaansenees snnnnnneeeeeens Back of manual
RF cabling, interconnection diagram Back of manual
Adder module 368-42029-1 and -6, schematic diagram .............ooviiiiiiiiiiiiies e e eeeeeas Back of manual
Adder module 368-42029-2 through 7 and 368-42029-8 and -9, schematic diagram ..............cccccvveeeeen.. Back of manual
Adder module 368-42029-3, -4, and -5 and 368-42029-7, -8, and -9, schematic diagram ..................... Back of manual
Adder pilot-tone oscillator 368-4232, schematic diagram ...........coooiiiiiiiiiiiiiies e e Back of manual
Adder pilot-tone oscillator 368-43022-1, -2, and -3, schematic diagram ............cooociiviiiiiiiies cvereeeeeeennn Back of manual
AFC module 368-43686-1, schematic diagram (Sheet 1 0f 3) ......ccoviiiiiiiiiiiiie s e Back of manual
AFC module 368-43686-1, schematic diagram (Sheet 2 0f 3) ......coovviiiiiiiiiie s e Back of manual
AFC module 368-43686-1, schematic diagram (Sheet 3 0f 3) .....ccooviiiiiiiiie s e Back of manual
AFC module 368-42098-3, schematic diagram (Sheet 1 0f 3) .....ccooiiiiiiiiiiiiiie e e Back of manual
AFC module 368-42098-3, schematic diagram (Sheet 2 0f 3) ......cooviiiiiiiiie s e Back of manual
AFC module 368-42098-3, schematic diagram (Sheet 3 0f 3) ......cooviiiiiiiiiiiiee e Back of manual
Baseband combiner module, schematic diagram .............ueeeeiiiiiiiiiiiis e e e eeeereereeeeeeas Back of manual
Dual pilot-tone detector module, schematic diagram .............ooooiiiiiiiiiiiiis s e Back of manual
Pilot-tone detector module, SChemMatic dIagram ..........oooeeiiiiiiiiiiiiis e e eeeeeeereeeeeeeeens Back of manual
IF amplifier module, SChematic AIAgIram ...........oeeiiiiiiiiiiiies e e e e e eeeereeeeeeeeeeeesaannnnenees Back of manual
IF bandpass filter module, schematic diagram .............ooeiiiiiiiiiiiis e e reeeeeeeeas Back of manual
IF bandpass filter card, SChematic diagram ............cooiiiiiiiiiiiiis e e e e e eeeeeeeeaannes Back of manual
IF filter equalizer card, SChematiC diagram ...........ooeiiiiiiiiiiiees e e e reeeeeeeeeeeaannnnes Back of manual
IF preamplifier module, SChemMatic QIagram ...........ooeiiiiiiiiiiiiis i e e e e e eeeeeeeeeaannes Back of manual
Klystron driver module, SChematic diagram ............ceeiiiiiiiiiiiiiiis st e e e e e e e e e e eeeereee errereeeeeeeeeeeeaaannnes Back of manual
Limiter-discriminator module, Schematic diagram ............ceeeeiiiiiiiiiiiiis e e e e eeeeeeeeeeeeeas Back of manual
Low voltage power supply, SChematic diagram ...........oeoeiiiiiiiiiiiiiiis e e e e e e e e e e eereeeeereeaaaeeeeas Back of manual
Meter panel assembly 398-12041-1, schematic diagram ...........cccooviiiuiuiiiiiees ceiiereeeee e eiieeeeees eeees Back of manual
Meter panel assembly 398-12380-1 and -2, schematic diagram ............ccoevvriiiiiiiiiiis cviiiiieeeee e e e e e e Back of manual
Noise amplifier module, SChematic dIAgram ..........cooeiiiiiiiiiis e e e e e e eeeeeeaaanes Back of manual
Terminal filter module, schematic diagram ...........cceuuiiiiiiiie s e ere e e e e Back of manual
Klystron power supply, SChemMatiC diagram ...........ooeiiiiiiiiiiiiiies it e e e e e e e e e errreereeeeeeeeeeeaannnnes Back of manual
Voltage-controlled multivibrator, schematic diagram ............coooiiiiiiiiiiiies e eereeeaeeas Back of manual
450-volt section, SChematiC AIAgIam ..o e e e teee e e e e s e rreeeaaeee 2eas Back of manual
IF amplifier module, parts [0CatioN QIAGIAM ..........iieieiiiiiiiiiiies ettt e e e e e e e e e e eeeeeee errerereeeeeeeeeeaaannnes Back of manual
SCIZ trigger assembly, schematic diagram .............eeeiiieeeriiiiii e e e e e e e e rereeaaeeens Back of manual
Color code marking for MIL STD resistors, inductors, and Capacitors ...........ccccccvveeeeeeiieies ceeeeeeieeeeee Back of manual

Vii



TM 11-5820-792-14/TO 31 R5-4-50-71

ELE820-792-14-TM-1

Figure 1-1. Radio Set AN/FRC-154(V ), models 1 through 28.
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CHAPTER 1
INTRODUCTION

Section I. GENERAL

1-1. Scope

a. This manual describes Radio Set AN/FRC-
154(V) (Models 1 through 28) (fig. 1-1), hereafter,
referred to as the radio set. The manual includes
information on description and data, installation,
operation, functioning of equipment, maintenance,
shipment and limited storage, demolition to prevent
enemy use, and appendixes.

b. Throughout this manual, where appropriate,
references are made to other publications which contain
information applicable to the operation and maintenance
of the radio set. A complete listing of applicable
reference publications is provided in appendix A.

c. The maintenance allocation chart (MAC)
appears ir_appendix . The BIIL is not applicable to this
equipment.

d. Items comprising an operable equipment are
listed in [paragraph 1-9]

1-2. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of DA
Pam 310-4 to determine whether there are new editions,
changes, or additional publications pertaining to the
equipment.

b. DA Pam 310-7. Refer to the latest issue of DA
Pam 310-7 to determine whether there are modification
work orders (MWQO's) pertaining to the equipment.

1-3. Maintenance Forms, Records and Reports

a. Reports of Maintenance and Unsatisfactory
Equipment. Department of the Army forms and
procedures used for equipment maintenance will be
those prescribed by TM 38-750, The Army Maintenance
Management System (Army). Air Force personnel will
use AFM 66-1 for maintenance reporting and TO-00-
35D54 for unsatisfactory equipment reporting.

b. Report of Packaging and Handling Deficiencies.
Filll out and forward DD Form 6 (Packaging
Improvement Report) as prescribed in AR 700-
58/NAVSUPINST 4030.29/AFR 71-13/MCO P4030.29A,
and DLAR 4145.8.

c. Discrepancy in Shipment Report (DISREP) (SF
361). Fill out and forward Discrepancy in Shipment
Report (DISREP) (SF 361) as prescribed in AR 55-

38/NAVSUPINST 4610.33B/AFR 75-18/MCO
P4610.19C and DLAR 4500.15.
1-4. Reporting Errors and Recommending

Improvements

a. You can help improve this manual. If you find
any mistakes or if you know of a way to improve the
procedures, please let us know. Mail your letter or DA
Form 2028 (Recommended Changes to Publications
and Blank Forms) direct to Commander, US Army
Communications and Electronics Materiel Readiness
Command, ATTN: DRSEL-ME-MQ, Fort Monmouth, NJ
07703.

b. For Air Force, submit AFTO Form 22 (Technical
Order System Publication Improvement Report and

Reply) in accordance with[ paragraph 6-5| Section VI,
TO 00-5-1. Forward direct to prime ALC/MST.

c. In either case, a reply will be furnished direct to you.

1-4.1. Reporting  Equipment  Improvement
Recommendations (EIR)
a. Army. If your AN/FRC-154(V) needs

improvement, let us know. Send us an EIR. You, the
user, are the only one who can tell us what you don't like
about your equipment. Let us know why you don't like
the design. Tell us why a procedure is hard to perform.
Put it on an SF 368 (Quality Deficiency Report). Malil it
to Commander, US Army Communications and
Electronics Materiel Readiness Command, ATTN:
DRSEL-ME-MQ, Fort Monmouth, NJ 07703. We'll send
you a reply.

b. Air Force. Air Force personnel are encouraged
to submit EIR's in accordance with AFM 900-4.
1-5. Administrative Storage
Before and after administrative storage (1 to 45 days),
perform the procedures in[paragraphs 2-3| and[5-7]
Administrative storage of equipment issued to and used
by Army activities shall be in accordance with
| paragraphs 2-3| and[ 5-7] and local standard operating
procedures (SOP).
1-6. Destruction of Army Materiel
Destruction of Army materiel to prevent enemy use shall
be as prescribed in TM 750-244-2.

Section Il. DESCRIPTION AND DATA

1-7. Purpose and Use
a. Purpose. Radio Set AN/FRC-154(V), models 1
through 28, provides standard line-of-sight (LOS)

microwave fixed radio communications between various
sites of a communication system.
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