AIR FORCE T.O. 31W2-2GSC24-2
ARMY TM 11- -688-14-1
NAVY NAVELEX 0967-LP-545-3010

TECHNICAL MANUAL

SERVICE AND MAINTENANCE INSTRUCTIONS

AN/GSC-24( V) MULTIPLEXER SET

MARTIN MARIETTA AEROSPACE
ORLANDO DIVISION
COMMUNICATIONS AND ELECTRONICS

Contract Number
F30602-75-C-0009

This is areprint which includes current
pages from Changes 1 and 2.

Published under authority of the Secretary of the Air Force,
under authority of the Secretary of the Army, and by direction
of Commander, Naval Electronics Systems Command.

1 JANUARY 1976



T.0. 31W2-2GSC24-2
TM 11-5805-688-14-1
NAVELEX 0967-LP-545- 3011

TABLE OF CONTENTS

Page

[ LIST OF ILLUSTRATIONS. | .. ocurititieeee et etee sttt ettt et s seessetessstass st essseessstessste st ete s ste et esseeseeessseesnseenestesnaras [Cviil
S Y =T =L TR [xi
INTRODUGCTION | ooiiiiiiiiii i ettt e e et e e e e e et e e e et e e e e aa e eeeeta e eeeaan et eaaaaeeetasaaeesnnseeannnaaeesnnaaeeannssasnnaaeesnnserennnnserennn XIi

CHAPTER 1 GENERAL INFORMATION ...t e et e e e e e e e s e e et e e e e e e e e e s e e e aaaeeeeees

[1-1] DESCHPLON AN PUMPOSE ...ttt ettt ettt e e ee e et e st e et et e seeseeterssaeessaene e [1-1

1-6. LEAMING PAITICUIAIS ........c.eveeeeeeeeeeee ettt ettt ettt ettt aeeteeae et et eneeneeneete e eeeneens

[1-8] Capabilities and LIMITALIONS ..........ccveiueeereecreeeree s eee e eteeeteesree st e st e sraesraeereereeereeereesresanes [1-3

1-10. EQUIPMENE SUPPIEU......eviiiieieieiee ettt sttt sttt et seeseeseebe s e neens

1-12 Related TeChNICAl MANUAIS. ............ccceveveeeeieeeeieeeeeeee ettt ee et ees s st essensaesese e e [1-3]

[1-14] SPECIAI TOOIS ...ttt ettt ettt ettt ettt a et a e es e esn s e e s st teseseeene

B =T O (o 0T o] 1<) L SO RPN

CHAPTER 2 LN S 2 I I I 0 P

[Section [ INSTALLATION LOGISTICS ..ottt [2-1]

2-1] GBNEIAL ...ttt ettt ettt ettt e b et et e b et e beeae et e beeae et e ebeeatesteeteeereereare e, 21

2-3. Unloading and UNPACKING. ..........ueieiiiiieiiiiie ettt et e s e e enenee e 2-1

2-5 Storage HOUSING REGUITEMENES...........c.iviveieeieeeeeeeteeeeteseees et sses s ete s see s tassseessstessstesssesanaeens [2-1]

2-7] RECEIVING DALA.... e viivieiiitiiie ittt st et e st et e et esteeseebesse e s e sbeeseesbesbeesaesteane e eenrensen [2-2

Installation HOUSING REQUIFEMENTS ..........cueiviiveieeieeeeeee ettt ettt e e aee e 2-2

INSTALLATION PROCEDURES. ....... o e e et e eeeaeaas 2-3

[2-11 LT =Y 3 T=Y = OO [2-3

INSEAIALION PIOCEAUIES ..ottt e e et e e e e et e e e et e et e e et e et e ees e e e e et eeeeeenens

CHAPTER 3 PREPARATION FOR USE ..ottt et e e e e et e e e eaaa e 3-1

[Secfion 1] GENERAL ...ttt ettt ettt 31

[3-1] T v To [U Tt i o] o SRR 31

3-5. Typical SysStem APPICALIONS ........uuuiuiiiiiiiiiiiiieiii e 3-1

Channel and Port RelatioNShiPS ...........ccvciiviuiieieieieeiee ettt [3-3]

[3-17. Channel RAES @N0 FOIMS...........covoviueeeeeeeeieteeeeeieteesese et eseesee e s eesse e e s etetese s seaasaneneees [3-5]

Digital Data With ASSOCIAted TiMING ....eeieeiiiiieie et seee e e 3-5

13-22] Digital Data Without Associated TiMING ..........ueuuiuriii e ———————— | 3-6

3-25. V0T oT= T BT | - | 3-1]

3-27 Channel Card OPLONS ........ccveveveeeeeeeteteeeeeeteseseeetetesese et ees et saeseseeseseteseesssetesesseseteseesesessnssens 3-7




3-36.

3-43.

BEdRERs %

3-58.

Section __II.

5 e e

Section IV,

(o8]

-99.

HAPTER

seE ! :

T.0. 31W2-2GSC24-2
TM 11-5805-688-14-1
NAVELEX 0967-LP-545- 3011

TABLE OF CONTENTS (CONT)

Page
PREPARATION OF CONFIGURATION WORKSHEETS ......cooviiiiii e 3-8
LeT=YaT=Y 7= OO [3-8
Multiplexer Channel EIECIIONICS. ... ....coiiiiiiiiiiiiie ettt e [ 3-9
Multiplexer Common EIECIIONICS ........c.uuiiiiiiieeii e
Demultiplexer Channel EIECIIONICS. ........uuiiiiiiiieeiiiie ettt [3-19
Demultiplexer Common EIECIIONICS .......uvviiiieiiiiiiiiiiie e s e e e e s e s e e e e e e e e ennnnes
Supplemental Configuration CONSIAEIAtIONS .........ccoieieiiiieiiieiie e
Voice Processing GroUNG RUIES. .......c.coveviiriieieiee it eieste ettt seeeteste s stesraeseesresraesbesreeneens [3-27]
Special Demultiplexer Output SMOothing OPLIONS........couiiiiiieiiie e | 3-28
EQUIPMENT PREPARATION PROCEDURES ..ottt
Preparation CONSIAEIALIONS .........ciiiiiiiiiiii ettt ib e e e sabee e [ 3-29
Multiplexer Channel Electronics Setup ProCedures..............uuuuvuuririeirimiminininininininrennininnn. 3-29
08 = T 7= 1 o L 3-29
LI ST 1 O 1 o P PSPPSR
AV ==Y (O RO
Multiplexer Common Electronics Setup ProCeAUIES. ..........ccvevveveirievieiecrie st [3-37
3 O T (o SRS
(@] =T C3 07T 1c IO [3-41]
1= [ O T (o D PP OTPPURPPTPPRN
L@ B Y IO T (o NS L 3-45]
Demultiplexer Channel Electronics Setup ProCeAUIES ..........ccvcvviiierieirieiieieesie e, [3-45]
] = R O T o [E PP UUPURTPTO
N[ =3S] =3 O o RO [3-48
LY I O o PRSP PRSP
LI 2= 1 o PRSPPI [ 3-50]
Demultiplexer Common Electronics Setup ProCedures. ...........cocueeeereeeeeeeeeeeeeeeeeeeeeenenns [3-52]
(0] =L C @21 o [T OTPPPUPRTRRRN
Y= To O 1o H PP URTP [ 3-52|
L0 1Y O o RSP 3-52
S O T o [ U PUTURP [ 3-52
ERD CAIQ.....c.ocuiieeeiieeeeieee ettt ettt ettt a ettt e et et e et et e et e s e st ese et ese et ese et essatessesessetensesesesasens [3-52
Display Card SEtUP PrOCEAUIES. ...........ceoueiueeueieieeeeeeeeteeteeteeteeteete e e e eteeteeteeeeteseseene e [353
Thermal AlGIrM OPLIONS ........ccueiiieeeee it eee e eee e se et stesre e et e s e e stssteastestesreebesaesseesbesseeseessreas [3-53
REMOLE AlAIM OPLIONS ...ttt e a et e s b e e e e
Multiplexer Set OpPeratioNal TESES. ... ..uuuuuuuuuiuiuiiiiiuiiieiuiererarerrrrere ... [ 3-56]
PREPARATION FOR RESHIPMENT ...ttt e et e e
LT 0= - T SRR
PACKING PrOCEAUIES ..ottt ettt e et e e et e s e b e e s e e e aeee [ 3-58
(0 ] N I [ N
IMETOTUGCTION ... ettt et e e et e et e e e e e e e e e e e e ee e s e e s e e e e eeeeeeeeeas
Controls and INAICALOIS ........eiuiiieeciee ettt s be e e beenbe e sbeesteesreeaeneas 41
OPEratiNg INSIUCHIONS........cvvivietiitiitesieit e eee ettt ettt se e sesbesresbesrese e esaeseesesresseseeersenes [4-1]
SEATtING PTrOCEAUIES. ......oveeee ettt ettt ettt et st e et et et e te st ete e etesaeseeeanesenenas

Change 1 i



T.0. 31W2-2GSC24-2
TM 11-5805-688-14-1
NAVELEX 0967-LP-545-3010

TABLE OF CONTENTS (CONT)

Page
[CHAPTER 4] (Continued)
[4-8] LAMP TESE PrOCEAUIES ...ttt ettt ee sttt ee ettt s aeeeaee s [4-4
[4-9] SEIf-TESt PrOCEAUIES. ....cveeviectie ettt ettt ettt et e e te e ete e saeeeaeesaeeeneas 44
SEOPPING PrOCEUUIES........veiveieecitiitiecie ettt sttt ete et e be et e st e et e stssbeesbestesreesbesresresre e
[4-11] Emergency Stopping PrOCEAUIES..........cccveiriieieiese et ste et se et ssaesse e snas [4-4
THEORY OF OPERATION ..ottt es
5-1. Ta g0 o [0Tox i o] o F OO
MESSAGE FORMAT AND BASIC EQUIPMENT CONCEPTS .....cccooieviiiiieeeeeeevin, 5-3
[5-5] GBINETAL .....ceiicee ettt ettt ettt et et e et e e te e eae e e et e et e ate e e teaneas
LR IoT= Yo TN 2o 14 14 A
571 OVerall MESSAQGE FOIMAL. ...c..eeiuiiiiiieieeie et e sieesiee e se et esteesteeseeeeseeaneeesteesaeesreesneesneas [5-2
Overhead MESSAGE FOIMAL .........ccccueiviirieie et e et ste e st s sbe et s e sre e besresreere e 5-4
MUltipleXer BaSiC CONCEPLS. ....c..cveviveiereiereeieteeteteetese st tese st se e s st s e seae s s [5-5
[5-20] R (U1 11e) TSR [5-8
EQUIPMENE APPICALION. ......c.veeeeeeeeeeeeee et eee ettt ettt e et eae e e e eaeanes
Processing of ASYNCNIONOUS INPULS .........coveieieicieeceee et et ctee et veeere e sreesreesraesaae e [5-8
15-42 ] Channel Data Gating FUNCHION. .........oocuiiiiiiie e e ee e e e
[5-48] Overhead SErviCe FUNCHON. ...........covovieeeeeeeeetee e es et e et es st eee st sereenes
[5-55] DemultipleXer BasiC CONCEPLS. .....cvieeveiriiieiieieeeeee ettt sttt ne s anas [5-16
Frame Synchronization FUNCHON. .............cccoiiiueieeeeee ettt
SMOOLNING FUNCHON. ....cvevietieeeeeteecee ettt n et s s s en e e [5-18)
MULTIPLEXER, DEMULTIPLEXER, AND OVERALL DIAGNOSTIC
FUNCTIONAL BLOCK DIAGRAM DISCUSSIONS. ... | 5-20|
Overall Multiplexer Functional Block Diagram DiSCUSSION .............c.cvevevieeveeeraeienannn.
[5-70] (T L= - | R [5-20
Rate Comparison Buffer (RCB) Card...........ccceeveveeeeereieeeeeieeieeeeeeeseseesteeeeseseneeeseans
[5-76] Transition Encoder/Timing Recovery (TE/TR) Card .........ccccoveeiiiiieeiie e [5-21]
[6-81] Ao Tor=N = s ToToe LT A/ =) = (o R [5-22]
SeqUENCET (SEQ) CANM. ..o.vcviieviieriietieiete ettt sttt e st b e s
[5-90] Overhead Enable Generator (OEG) Card. ......cccceevieevrrereeiieireieeseesteseesresresseesvesneseens [5-23]
Gated Clock/Data MUx (GC/DM) Card..........cccceeveueueeeeeeeeeeeeeieeeeeee et ete e
Reference TimMer (RT) Card ......cooocie ittt ettt [5-25]
[5-106. Overall Demultiplexer Functional Block Diagram DiSCUSSION .............cccoveveveeevevereeenanns [ 5-26)
(7= Y= | SOOI
o e Ly a T Y o Toll () 2= o SRR [5-26
5-113. SeqUENCET (SEQ) CArd. ....oeiiiiuiiie ittt ettt e e et e e e st e e e e sbr e e e e sbeeeessabaeaea e
[5-1161 Overhead Enable Generator (OEG) Card........c.ccevveierieeieeieniesieiee e eiee e seeereesee e eneenes [5-28]
[5-119] Gated Clock/Data MUuX (GC/DM) Card ........c.c.ceioveeieeieeeeeeeee e e en e [5-28]
Error Rate Detector (ERD) CaArd .........cccoceveieeeeeeeeeeeeeeee et
5-126 ] Smoothing Buffer (SB) Card ..............uuuuiuiuiiiiiiiiieiiiiiiiiieieieieieieiererereeree ... [ 5-29]



T.0. 31W2-2GSC24-2
TM 11-5805-688-14-1
NAVELEX 0967-LP-545-3010

TABLE OF CONTENTS (CONT)

Page
(Continued)
5-130. Narrow Band Smoothing Buffer (NBSB) Card. ..........cccccoiiiiiiiiiiiiciiieee e 5-30|
5-132] Transition DEcoder (TD) CaNl.........coeveueeieerieeeeeeeeee e e e ste e e et eestsesseeeeereesaeseeere e [5-30]
[5-135] V0ice DECOUEN (VD) CAIU.....cceeuiiiearieiieiieeiesiesteeste st eseeste st steste st etesteeseesbesseesseseeeseensens [5-37
Overall Diagnostic Functional BIOCK DIagram ..........ccevveeeveieeieeireseeseesreeseesre e eeesne s
GBNEIAL .ottt ettt e et ettt et e ettt ettt e et e et et et e et e e e e e aes [5-31]
5-144. System Block Diagram DISCUSSION ........uuuuuuuuuuimiriiieiririreererrrersrsrsrsrsrsmsrerrrrrees—. 5-32
Front Panel BIock Diagram DISCUSSION.............cvcveeiueiereeiseestesesesetessssessesessesessesessenes
MULTIPLEXER CARDS FUNCTION OPERATION. ...ccviiiiiieceee e 5-38
5-164. oY g [UTox 1 0] o 1R 5-38
5-166 Rate Comparison Buffer (RCB) Card.........cccovviiiiiiiiiiii e, 5-38
[5-167] LCT101= | TR TSP URUPRURPRPRPRPRIN [5-38]
BIOCK Diagram DISCUSSION. ........ccvceieireierieeieeeeeeeeeeeseeteseseteseeeeeeeestsasesesseeeeeseeeenaneans 5-39
Detailed CirCUIt DISCUSSION........coccuveeiiiee et e ettt e e e e e e et e e e e e e e e e e eeeeessseeessbeeeseeesssasnens [5-46]
Transition Encoder/Timing Recovery(TE/TR) Card. .........ccccceeviiiieeeiiiiieeeiiieee e siieeee s 5-50
GBINETAL. ..ottt ettt e e et e ettt et e ettt e e et et r e r e n et e e aann [5-50
[5-205. BIOCK DIiagram DISCUSSION ..........cveveeereeeteeeeeestesessssseseessssesssesessteseesssssesessssssssesssssssseseas [5-51]
DEtAiled CIrCUIL DISCUSSION ..v.vveeeeeeeeeee et et eeee et et e et et et e et et e et et e e et e et et e et et eeaeeeeerenees
[5-245] Voice ENCOEr (VE) Card........cccoiieiieiiiieeiecte ettt ee sttt ettt etesteeseesteeraesteeveenreareas [5-61
(1= 1=\ - | IR TR T TR
Block Diagram DISCUSSION .......ccueeiviiiiiiiiiiieeiteesteesteesteesteesteeetesbeesbeesbeesreesreesreesneesnneenns [5-67]
[5-258] Detailed CirCUIL DISCUSSION. ......c.veveeeeeeeee et eeee et eeeeeee e eee e eee e et e e e eeeeee et eee e eee e ereeneeees [5-65
SeqUENCET (SEQ) CANM. ..o.vcveieviietiietieiete sttt se et se st se st seete e s
[eT=Y =Y 7= ST [5-66]
BIOCK Diagram DISCUSSION. ........c.ceiueeueiueeteiteeteeeeeseeteeteeteetesteeseseseeseeseetesteeeeseessesseseanas
[5-290 ] Detailed CirCuit DISCUSSION..........cccoeiiieeeeeeeeeeeeeeeeeeeeeeeee [ 5-75
[5-306. Gated Clock/Data MuxX (GC/DM) Car............cceveveveeeeereeeeeeseeeeeeseseseneseeeseessaseeennens [5-791
GNEIAL. ..ottt et ettt ettt ettt et
BIOCK Diagram DiISCUSSION ........oiueiiiiieiieeiieieseeeseestesieeseestesseessesseeseeseeeseessesseassessesseessesss [5-79
5-330. Detailed CirCUit DISCUSSION........ccccuveiiiiee e e e ecitte et e e e e e e eet e e e e e e s e e st eeeeeessesbrbeeeeeeeessanarens
Overhead Enable Generator (OEG) Card. ........cccceeveieiieienenieniesieeiesieseesieseeeseeseessenns [5-93
[5-352] GBNEIAL ...ttt ettt ettt ettt ettt ettt ettt n ettt n et [5-93
[5-356] BIOCK Diagram DISCUSSION .........cocuviueeueieeeueeeeeeeeeeeeeeeeteeteeteeee e s e eaeeaeeteeaeeeeteeneneanas [5-93
Detailed CirCUIL DISCUSSION .......veeeeeeee e ettt e e e ee ettt eee e e e eee e eneneas [5-96]
Reference TIMer (RT) CArd ......ccoovoieieeeieee ettt ettt ete e teete e ete e e eeeenas
[5-374] LCT=Y 1Y = [5-98]
[5-375. BIOCK DIiagram DISCUSSION ..........c.eueeveveteeeeeeieseseseseseseessseseseseseseseesesesesessssssesensessseseseas [5-98
DEtailed CirCUIL DISCUSSION. .. ...veeeeeeeeeee et eee et et eee et et e e e eeeeee et e e ere st e e ee et eereaeeeeenees
DEMULTIPLEXER CARDS FUNCTIONAL OPERATION ..ottt
[5-394] INEFOOUCTION. ...ttt e ettt ettt et s e et e e e e s e et et et e s et et et et et et ete s st st e seanaens [5-103]
[5-396] SMOOothiNg BUFfEr (SB) Card. .......c.ccueveueeueieeeeceeeieeeeee ettt te et s e e
(1= Y= = | PRSPPI [5-1031
BIOCK Diagram DISCUSSION ........ccueiueeeeiieeteeeeeteeseeeteeteeeeeeteeeeeteeteesaestesseesesseeneessesseeseeanes
[5-4071 Detailed CirCUIt DISCUSSION........c.ueiiiieiiieeiieii e s ettt e s seee e s st e e s e abee e s ebbe e e s ebbeeesserbesesenreas [5-108]



T.0. 31W2-2GSC24-2
TM 11-5805-688-14-1
NAVELEX 0967-LP-545-3010

TABLE OF CONTENTS (CONT)

Page
[Section V. | (Continued)
[5-419] Narrow Band Smoothing Buffer (NBSB) Card ..........c.ccccveueviueieiueeieeseieeeseesseessesesseessseessseseanes [5-112]
[5-420] GBNETAL. ... .ot ettt e e e e n e [5-112]
DEtAIEA CIrCUIL DISCUSSION. ... veeeeee et et eee et et et e et e et e et e st e et e e et eeteeetee st eeeeseneeen e neeeaneas 5-112
Transition DeCOder (TD) Card. ......oioieieeiie e sie ettt te et e st e s e seeeeeesteesaeesaeeseeesneeeeseee e [B-113
5-427. L= =T =1 S RPPPPPPRR 5-113
BIOCK DiIagram DISCUSSION ........c.cveviiiuiiereietietesestesestesessessstessssessssessssesesessasessesessesessesessesresanns
[5-435] Detailed CIrCUIL DISCUSSION. ... v..veeeeeeeee oot oo ee et et et et e e eee e et e e et et e e eeeere et eeeeeeeeeeeeeseeereeeeinas [5-115]
AV o] (ot D= oTo T [T (Y4 ) X T S 5-118
[5-445] 1= 0 1=1 = TSRO ORI [5-1718]
15-446.| 2] (oTed Q= o = T g I DTS U £ T o SR 5-118
[5-453] Detailed CIrCUIL DISCUSSION. ... v..veeeeeeeeee e et ee et et et et e e e e e et e e et et et eeeene et eeseeeeeeeeeeeeeereeeeenas [[5-120]
[5-460] =T [V LT g Tl g (=T ) I 2= (o PSPPSR [5-121]
Gated Clock/Data MUuxX (GC/DM) Carl..........cccevvivieiiriiiiesieseeiee e e sts st sesstssresstsstesvesstesressesareas
Overhead Enable Generator (OEG) Card...........c.c.ceeeveveueueeeeieeeeeeeeeeiesesesesesesesesesesesssessnesesens
Frame SYNC (FS) Card. .....cocuieiiie ettt e st e e s e e st e e s ate e s be e et e e snbe e e nteeessaee s e anaeesnreas
-473. GBINETAL. ..ottt et e e e et et e et e et et e ettt et et et e et e et e e e r it e et e neer e et anes
[5-474] BIOCK DIagram DISCUSSION. ........c.eevivitereeeeetetesisseeseesesstasesessessssesstesesssssssssssesssssessesssssnssseesssans [5-123]
DEtAIIEA CIrCUIL DISCUSSION. ...ttt eeeeeee et e et et e et et et e et et et e eee et e et e et eeeeeae et esee et eeseeeeeeeereeeeeenrenaes
Error Rate Detector and Remote Alarm (ERD) Card ..........c.ccceouveieiieieeieeeeeeee et [5-147
5-536. (1T =T = |
[5-537] BlOCK Diagram DISCUSSION. ......cccueiitieitieitiiitieeteeeteesteesteesteesteesteessbessbeesbeesbeesbesssessssesssssseesbsesseeas
[5-5501 DEtAled CIFCUIL DISCUSSION.......ee e et e et et e et et eeee e e e et et e et et e eee e e e e eee et e e e eeeeeeeeeeeeaeneeas [5-148]
[Secfion V] DISPLAY CARD AND FRONT PANEL FUNCTIONAL OPERATION.......cccoveeievicieeeeeeeeneiee [5-1521
[5-561] T oo [U Tt o] o VA
[5-563l DT o] F Y = OO [5-152]
GNEIAL. ... ettt ettt ettt e ettt
Functional BIOCK Diagram DISCUSSION. ............ccueeueiueeeieeteetieeteeteeeeeeteeeeeteeteestesteeseeesesseeseesresssessneas
5-578. Self-Test Block Diagram DiSCUSSION. .........ccoiuviieeiiiieeeeiitiee e e eitie e e e siee e e e stre e e s sttee e e e sste e e e s anbeeeeaasanees
Detailed Functional CirCUIt DISCUSSION ........ueeiiieeviiieieeeee e e ettt e e st e e s e e s s esee e e s ssaeeessesaaeessnaes eeeas [5-160]
[5-604] Detailed Self-TeSt CirCUIt DISCUSSION .......vevereeeeeeeeeeeeeeeeeeeeeeeeeeeee e et ereeeeeeeeereesereeeeeeeeeeeeeeeeeeeeas [5-164]
Front Panel Detailed CirCUIt DISCUSSION ........eoveveeeeee et eeeeeeeeeeeeeeeeeeeesee e e eee e et e eeeseeeseeeseaesenaeas [5-166)
AC POWER DISTRIBUTION AND POWER SUPPLY ASSEMBLY FUNCTIONAL
(@] == N I [ ]\ PR | 5-16/]
IIEFOOUCTION. ..ottt et et et et e e e e et e e et et e et eeeeee et e e e e e e eeeeneeeeeneeeesneeeeeeeeeneeeenas 5-16
[5-617] AC POWET DISHIIDULION ...ttt ettt e e st e e st et e e st e e e st e et e s sbaeeessasaeeesssasaaesesansaneas [5-167
oYL=y YT o] o] YT
15-621) LT =T =1 PP [ 5-169
[5-622] BIOCK DIAQram DISCUSSION .........cvivevieieeeeeeeeeeseeeisesseetesesseseees s st st eseseess e s s eeseeeseneeeteesensaes s eeeennas [5-169
[5-6301 Detailed CIrCUIL DISCUSSION. ... veeeee et e et eeee e et e e et e et e et e e e e e e et e et e e e e e e e e e e e seeeeeeeans



T.0. 31W2-2GSC24-2
TM 11-5805-688-14-1
NAVELEX 0967-LP-545-3010

TABLE OF CONTENTS (CONT)

Page
[CHAPTER B.] MAINTENANCE .....covititieeteeeeeee ettt e et ettt et et e et e e n s e te s e e essaesessese s stateseaeas [6-1
ORGANIZATIONAL AND INTERMEDIATE LEVEL MAINTENANCE.........ccoiiiiiiiieeeee, 6-1
6-1. T goTo [S1e1 (o] 2 FARTUUTTRRR RO UPRR PR
GBINETAL. ..ottt ettt e ettt ettt e e ans [6-1
[6-6] Maintenance SUPPOTt EQUIPMENL ..........ooviveeieieeeeeeeeeeeeeesseeesee s seeeeee s ses e seeeesteessteeeseeseesesesreseeeeeas [6-1
Fault Isolation, Using Built-In DIagnOStC FEAIUIES............c.ceeveueeeeeeeeeteeeeeeieteeeeeesseseesseeeanas
[6-91] LCT=T 01T =1 RSOOSR [6-1
6-10. F 01 vo] 1 F= T3, (o s (=3 TR
6-11 EST=Y 1 =Y Y T L= [6-4
[6-12] LAMP TESEIMOAE ...ttt ettt s e st et e b s te et e sbeeseesbesbeessesbeeseeaessbeessenbenres [6-85
oYU o1 =Y Yo T ] iTaTe TR
[6-14] (CT=101= - | TR OO U SUPTPTOR PP [6-5
= Lo [T =T (o I U L= T [ J RPN
CONLINUILY CRECK 1...vivicvicteete ettt ettt ettt et et et ebe et ete et ebe s s st ensasens et [6-19
[6-19] Special PUIPOSE SWItCH USAQE .......c.cvveveeeeieeeceeeeceeteteeseieeeeeeseeetete s eeseeseesesste s esstesessessaeseenennnas [6-20
Repair and REPIACEMENL..........c.ooveeeeeeeete et ete e ete et e e eteete e e e e e tesaeetesteeteeseseeseeseareseteneenas
[6-21] GBINEIAL.... .ottt ettt et e ettt e et e e ettt e et e et e e ettt e e e e et e e e e aee e te e e e e e st aee s e aneraeeaiaeaas [6-21
[ Ta1=Ys W OA (o U 1R OF=1 (o FUT TSP OTORRUR PR
[6-23] POWET SUPPIY vttt ettt ettt et ettt ebe e e be e et e e st e e be e sbeesbeesbaesbsestseesbeenbeessbeesbeesbeearneas [6-27]
[6-24] FIONt PANEI ASSEMDIY ......ovee ettt ettt e sttt e st e s sttt eeeen e eees [6-24
Front Panel INQICALOr LAM ........cc.ooveeiieteiteeteeeceieeeeeteeteeteeteete et e e eseeaeetesteetestetesessasseseesessteasennas
LED EIBIMENT ... ettt et et e e e e et et et et e e e e e e ee et et et eeeeee e e eee e e eeeeeeeeeeenas [6-25]
COONNG BIOWET ...ttt ettt ettt ettt te et e et et e et et esseseeseetesteeaeete s ensessesteeteseeneensns
BACKPIANE WIING ..ottt et e et e et ae e et e e eaee e e ataee e enteeanneas [6-27
[6-29] Y0 R 10 L] 10T o RO [6-32]
PreVeNtiVE MaINTENANCE ... ... .eoee et ettt ee e e et et et et e et et e e see et e e e et e e ee e e eeaneas
[6-31] GNETA. ..ottt ettt et ettt ettt et et ettt ettt ettt et et ettt ettt ettt [6-32)
DiagnOStiC CirCUIt SEIF-TESHING .....vevveveiveceeieeeteeeee et et e et e ete et e e e e st e eteseeeteseeeteseeneeresteeteseeseeseeeas
[6-331] [T 0T o T =Y £ o TR PROPRSTN [6-33
[6-34] RT Card CaliDIALION. .........veveee ettt ettt e st e ettt e s st e e e st et et e s st sa s et et een e eeen [6-33
[6-35] TE/TR Card CaliBratiON ...ttt e e e e et e et e e e et e et e ree s e see e e eeenn e [6-35
COONNG Al FIlET ClEANING.......c.viveeeieieete ettt et see st e et e e st e s et e s ste s et e e sae et eeenseen e [6-36]
TS oT=Yod 1o o [OOSR
Performance STANUANAS ...........coivveiiiiiiiie et e e e et e st e e e s e e s e s b e e e e s sbeeeeesbaeeeesessabanes [6-37
[6-39] GNETAL. ..ottt ettt ettt et ettt et et et ettt ettt ettt e et et ettt ettt ettt [6-37
Self-Testing and LAmMP TESHNG. ...c.ccivieeiiieieteeeeteeeeteeeee ettt teae e e st ese et eseste s s tesesaeseteesaaesenaees
[6-41] Voice Processing PerformMance TESE........coiuivuiiieieiieieiesie ettt sre st e [6-37
Bit COUNT INEEGIILY TESE ....viveieeieeeee ettt st e et e et e et et e st et e e e e aseereereseeetesteteeeseaneestesreeteseeneas
SPECIAL MAINTENANCE ..o e e e e e
[6-43] IVEFOTUCHION ...t e e ettt ee et et et et et et et e et e e e et e et ee et et eeeeseneseseeseseee e e seeeeeens [6-42]
GBNEIAL. ... ettt e e e e e e e e e e et e e e r e e re e eaaaan
[6-49]] Maintenance Support EQUIPMENT...........ooiiiiiiiiiiiceeeeeeeee e [ 6-42]
6-51. Deleted

Change 2 vi



TABLE OF CONTENTS (CONT)

T.0. 31W2-2GSC24-2
TM 11-5805-688-14-1
NAVELEX 0967-LP-545-3010

Page

[Section 1] (Continued)

6-54. Deleted

6-57. Deleted

6-60. Deleted

6-61. Deleted

6-62. Deleted

6-63. Deleted

6-64. Deleted

6-65. CONNECION REPAIN ...ttt ettt ettt ettt eeae et et e st et e e sseseebeeseebessesbe st et esseneeteessesaessensens 6-42|

6-68 CRASSIS REPAIN .......eeeeeee ettt ettt ettt et et e et et et et et et et et et et e e et ete et eteetateeeneteenseean e 6-49

[6-69] LCT=T =T =1 U | 6-49

Captive SCreW REPIACEIMENT ... ..oiiii ittt e e e e s s e b b e e e e e e e e s aaan e e aans 6-51

[6-73] Deleted

Stake NUL REPIACEMENT ...ttt ettt e e e e sbe e e be e e snbeeeeebeeens 6-54

Deleted

[6-761 Backplane Connector Panel Removal and INStallation. ............cccccoviererenenieieiesese e 6-59
[Section TIT PERFORMANCE TEST CHECKS ......oviiiiieietete ettt [6-64
[TOSSAIY (L. veiute et ettt ettt ettt ettt et e et e st e et e et b e et e e be e she e eheeehteeabeehbe e be e beeabeeabeeaaeeeatbeeabeenbeenbeeabeearaeaaeennrennns

CroSS-ReferenCe INAEX|........ooiviiiiiiee s CRI-1

[ R T Tor T [ PRSP

Change 2 vii




T.0. 31W2-2GSC24-2
TM 11-5805-688-14-1
NAVELEX 0967-LP-545-3010

[LIST OF ILLUSTRATIONS|

Number Title Page
AN/GSC-24(V) MUILIPIEXET SL .....veeveeeeeeceeeeete et eee et et te et te et eea e e eseetesteeteseesessesessesreeseeeeeeaeeas
[1-2] Printed Circuit Card - LOCALION VIEW...........cciiuiiiiiieeiieeciee ettt ettt ettt esae s et e sabeesaae e e sanee e [1-4
[1-3] Typical Printed Circuit Board - PRYSICAI VIBW..........c.ciiieieeeeeeeeeeeeeee s ee et e e [1-3
POWET SUPPIY = PRYSICAI VIBW .......cuviiiiitieiitiicte ettt sttt ettt ss e e s b
[3-11] Typical DUPIEX CONFIGUIALIONS .......ccvveeeieeee e et cte ettt et ete e etaeeaeeteaeteeeteesteeste e eeteeeree e [3-2
Typical SIMPIEX CONFIGUIALION .......cvevveeiitiiieeteseetesieiee ettt esa et et e st e sae s essesaeseeseeaeseressesaeseas
[3-3] Typical Type | Channel Input/Output Data and

TIMING WAVETOIMS .....eivieiieieee ettt ettt e et e st s e e seeaeste st e b et esseneese s e ennens [3-5
Example of Multiplexer Set CONfIQUIALION............c.ccvoiciiiieieeieiee ettt e ereas
[3-51] Example of Sheet 1 of Configuration WOrkShEetS..........c.ccceiveiiiiiieie e [3-11
Example of Sheet 2 of Configuration WOIKSREELS .............ceivivieeeiece e
[3-7] Example of Sheet 3 of Configuration WOrkShEetS............cccevveiiiiiieie e [3-21
[3-8] Example of Sheet 4 of Configuration WOIKSREELS ...........cvovevieeiieeeeiee et e e [3-23
[3:9] Port Rate Impact Upon INpUt/OULPUL EFfICIENCY ..........coviveeieieireeececeeeee et en e
[3-101 Input Rate Mix Impact Upon Input/Output EffiCIENCY ........cceiiiiiiiiiiic et [3-28)
Configuration WOrkSheets (4 SNEELS) .....coiiiiiiiiiie ettt e e e e e eneeas
[3-12] RCB Card - SWitch LOCAtION DIAQIAIM .........cceiiuiiiiiiiiiciieeiie e ctee st e stee st e treereeteesbeeste e sreesraesaresnbesesaneas [3-34
TE/TR Card - SWitch LOCAtION DIAQIaM.......c.cccveeeueeieeeetie e e eee e ete et e et e eee s e aeeeteeeteesteesteeeeere e [3-36
RT Card - SWitch LOCAtION DIBGIAM .....ooiuiiiiiiiiiiieiiie ettt ettt sib e e e sene e e 3-38
[3-15] OEG Card - SWitch LOCAtION DIAGIAM .........ccveieviireiriiriitesteseeteeere e ete e steste st e sse e eseeseebesresbesresaesneseas [3-47]
3-16. Seq Card - SWiItCh LOCAtION DIAGIAIM.......cciiiiiiiiieiie ettt e e e e et e e e e e e s e saab e e e e e aaaeaaaaaeaanns 3-43
[3-17] SB Card - SWItCh LOCALION DIAGIAM .....ccuveiviereeteeeteeeteeeteeeteeeeeeeteeeteeeteesteestesereeeseeeseesneeenteesteesaeeenes [3-26)
13-18.] NBSB Card - SWitCh LOCAtION DIAGIAM .......ciiiiiiiiiiiieiiie ettt e et e e e e e s e ee e e e e e e s e annbseeesneeees | 3-49
[3-19] TD Card - SWitch LOCAtION DIAGIAM .........cveveveieeeieeeeeiee et e et ee ettt eeteeseeeteseen e eaeee s [3-51]
FS Card - SWitch LOCALION DIAGIAM .......ccceeiiiteieieite et eieete et eeteeteeeee e e eteeeteeteesaeeteeneeeteeteetesteeeereareans [3-53
ERD Card - SWitch LOCALION DIAGIAM ........cveiveiveeeieeeeeeee e eteeee e e e eee e eaeeaeeee e eresreereseeate e e eneaes 3-54
Display Card - SWitch LOCALION DIAGIAM .....ccueeiteeitieiieeiie et esieesteesteesteesteeeseeeseeaseeseeesaeesseesneesneeesnneas [3-55
3-23. Front Panel Printed Circuit Card - Jumper Location Diagram ........cccccceeeeeiiiiiiinineieee e s csininneeeeee e 3-57
Front Panel Controls and INICAIONS .............cceeueeueieeeeeeee e eeeete et e e eete et e e teeteere et e eaeenens
[5-1] OULPUL MESSAGE FOIMMAL ... v..evieeieeeeeeeeee et eeets e s et eeeeets st ees et e seseess st e e ste e ete e st s s eteseasseeate st s eteseseesnanas [5-3
OVverhead MESSAGE FOIMAL .......c.eiiiiiii ittt et eetee ettt et e e e steesteesaeesaeesmeeanbeembeenteeneeesteesseeeneeenees
[5-3] Typical MUItiPIEXEr APPICALION. ... ...cviiieeeeeee et etee et e et e eteete et ete e e e e steeeteesaesteateesteesree sreenteesreeans [5-7
Channel Data Asynchronous-to-Synchronous Conversion-

Functional BIOCK DIAQIAM .......ccoiiuiiieiiiiei ettt e e ettt e e e ettt e e e et e e e s ett e e e e s etb e e e e saaseeeesaasaeeestaeeeesnseeseeas | 5-9
[5-5] Example of Homogeneous Sampling SEQUENCE .........cc.cveviiiieiierieieeee e e e
Gated Clocks - WaVeformM DIBGIAM .........ccvevviireiieiiectieieste et sre st st sreestsstestaestesaeeseestesaaestesteessbesreas
571 Multiplexer Overhead Service - Simplified BIOCK DIiagram ..........ccccceivveieieiierieseseese e eie e seesie e
Frame Synchronization Function - Simplified Block Diagram..............ceeevvvvviviviiiiieiiiniieiiinnerninnnnn.
[5-9] Smoothing Function - Simplified BIOCK DIagram ..............ccccceeviuiriirerieriiereeieteeieie e s
[5-101 Diagnostic Overall System - BIock Diagram (2 SHEELS) .........ocveuiiveeeeeieee e [5-33
RCB Card - Simplified BIOCK DIGGIAM ...........ceeeeeeeeeereeteeteeeeeeteeeeeee e eeeeteeteeeeesesesesteereseseteseeeaenes 5-39
[5-12] RCB Card - BIOCK DIAGIAIM ......cviiveicveecteecteeeteeeteestteeseeeeteeeteesteesteesstessbessbeabeestesstesasesasesaeeesstessresarenas [5-41]
15-13.) RCB Card, Coarse Rate Conversion Circuits - BIOCK Diagram ..........ccccceevivciiirieeeeeeeiisiciinieeeeees e 5-44]
[5-14] RCB Card, Diagnostic Circuits - BIOCK DIGQIAM ...........ccoveveuereeieeeeeieeseieseseseeesesessseseesessseseseesssane e [5-45
[5-151] TE/TR Card - Simplified BIOCK DIaQram ..........ccccieuiiiiiieieitiecie ettt sttt sre e saee s ereens [557]
5-16. TE/TR Card, Transition Encoder Circuits - BIOCK Diagram..........cc.uveiiiiiiiniiiiiieeie e 5-52

viii



Number

) (C
1

A

A B BHEE 8 HaSHRdAaidadaY BEeRNtE

|

LIST OF ILLUSTRATIONS (Continued)

Title

TE/TR Card, Timing Recovery Circuits - Block Diagram .............cccccevvieeeene
TE/TR Card, Rate Conversion Buffer Circuits - Block Diagram ....................
TE/TR Card, Diagnostic Circuits - Block Diagram ...........ccooceeeeiiieeeenniieeeenns
VE Card - BIOCK Diagram..........ccooioiieiiiiiicicc s
VE Card - Waveform Diagram ..o
GC/DM Card, Format Generation Circuits - Block Diagram .........................
GC/DM Card, Gated Clock Generation Circuits - Block Diagram..................
GC/DM Card, Data Multiplexer Circuits - Block Diagram ..............................
GC/DM Card, Composite Error Detection Circuits - Block Diagram..............

GC/DM Card, Gated Clock Generation Diagnostic

Circuits - BIOCK Diagram .........ccueeeiiiiieiiiiiiee i
OEG Card - BlOCK Diagram .........cueeeeeeeeeeeeieeieeeeeeeeeeeeeeeeeeseeeseereseersesereserereeee
RT Card, Data and Timing Circuits - Block Diagram .........ccccccceeeeviveeeninineenn,
RT Card, Transition Encoder Timing Circuits - Block Diagram .....................
RT Card, Reference Timing - Waveform Diagram. ...........cccocveeeeiiineeennnnen
APLL Circuit Stuffing - Waveform Diagram ..........ccccceeeiiiiiiiiiiieeeiiiieeeeen
SB Card, Coarse Rate Conversion Circuits - Block Diagram ...............c..c....
TD Card, 3-Bit Transition Code - Waveform Diagram ..........ccccccovvvuvveeeneenn.
TD Card, Pulse Transition Code - Waveform Diagram ..........c..cccoeecvvvveveeenn.
VD Card - BIOCK ...
FS Card, Parallel Sync Acquisition Circuits - Block Diagram ...........cccceee.....
FS Card, Primary and Odd Bit Shift Registers - Block Diagram....................
FS Card, Data Selector Outputs - Waveform Diagram ..........ccccceveeeeeiivvnnenn.
FS, Card, Diagnostic Circuits - Block Diagram ..........cccocuveieriiiieiniiieeeiieenn
ERD Card, Minor Frame Generation Circuits - Block Diagram ....................

ERD Card, Error Reset, Self-Test, and Remote Alarms

Relay Circuits - Block Diagram...........ccccceeviiiiiiiieeee e ccsiieee e e

ERD Car4, Minor Frame Generation Diagnostic

Circuits - BIOCK Diagram.........cccuuviiiieeeeiiiciiiieie et e e e e e e stanne e e e e
Display Card, Primary Diagnostics - Block Diagram..........cccccceeeeriiieeiniinnenn.
Display Card, Secondary Diagnostics - Block Diagram...........ccccceeeeviiiiiinnn.
AC Power Distribution - Block Diagram, ...........cccueeeiieeiniiiiiieieee e

+12-Volt Regulator Card, Clock Generator and Over/Under

Voltage Detector Circuits - BIOCK Diagram...........coovvveeeiniieeenniieeenninenn

+12-Volt Regulator Card, +12-Volt Regulator Circuit - Block

D IT=To | =10 | H TP TP PPTPPP
+12-Volt Regulator Circuit - Waveform Diagram ............cccccevevvveviieiiiinenenen,
A Clock and B Clock Waveform Diagram ............occeeeiiieeeeiiiieeeinieeee e
+5-Volt Drive Pulses - Waveform Diagram.........ccccccccvevvviviiiiiiiiiiiicieiieeeeeee,

T.0. 31W2-2GSC24-2
TM 11-5805-688-14-1
NAVELEX 0967-LP-545-3010

..................................... [5-101



Number

KA
=

K
N

e R R

6-11.

@
[
N

6-13.

2ae

ol )
(SIS
© o~

0 BEFEERERrERREs

T
O
|
|

LIST OF ILLUSTRATIONS (Continued)

Title

Typical Integrated Circuit Pin Arrangement - TOp VIEW........ccceeiiiiiiiiieneeenn.
Multiplexer Set Physical Arrangement..........cccooovveieeeeee e
Power SUPPIY - TOP VIBW.....coiiiiiiiiiiiiieeiie ettt
LED Element Replacement ...,
Typical Backplane Connector Pin Location Arrangement .............cccccceeeeeennn.
Backplane Wire Replacement Diagram............cccoeeeeeeee e,

Wire Wrapping Tools and Simplified Wire Installation

PrOCEAUIES ...t
RT Card - Test Point and Alignment Location Diagram ............cccoccveeeeiineeen.
Typical Performance Test Setup Diagram..............euvevviuvmieinieinininininininin.
Test Setup Cable DIagramsS.........ocueeeeiiiieeeiiiiee et sreee e

Deleted
Deleted
Deleted

Backplane Connector Repair DIagram ..........ccceveeiiiieeiiiiieeniiieee e
Captive Screw Removal Diagram ..........ccooiiiiiiiiiiae e
Access Cover Captive Screw Insertion Diagram .........cccccevvvveeeniiieeeesiieeeenns

Deleted
Deleted
Deleted
Deleted

Stake Nut Removal DIiagram ..........c.eeeeiiioiiiiiiieie e
Stake Nut INSErtion Diagram..........ccuuviiieeeiiiiiiiiee e e e s s s e e e e e ee e e e e e

Deleted
Deleted

Card File - Mounting Hardware Location Diagram ............ccceevvveeeenineeeennene,
Overall Multiplexer System - Block Diagram ............ccccccvvveeeeeeiiiiiiieneeeeeinnnns
Overall Demultiplexer System - Block Diagram...........ccccoeveveeniiineiniieeecnee,
Seq Card - BIOCK Diagram ..........cooiiiviiiiiee et iee e et e e s saivnne e e e
SB Card - BIOCK DI&gram.........ccoouiiieiiiiiieiiieie ettt
TD Card - BIOCK Diagram..........cccooieiiiiiiic s
Overall FS Card - Simplified Block Diagram...........cooceveerniieeeiniiee e
FS Card, Primary Shift Register - Simplified Block Diagram ...........ccccccc.......
FS Card, VLSR Circuits - BIOCK Diagram ............cccccuveirieeeeiiniiiiiieeeee e

FS Card, Serial Sync Acquisition and Sync Maintenance

Circuits - BIOCK Diagram ..........cuueeiiiiiiiiiiiiiee e
ERD Card, Error Rate Detector Circuits - Block Diagram ...........ccccceeeeeeennn.
Overall Power Supply - Block Diagram...........coocvieiiiiiiieiniiiee e

Change 2 x

T.0. 31W2-2GSC24-2
TM 11-5805-688-14-1
NAVELEX 0967-LP-545-3010

..................................... [ 6-59)
..................................... L 6-60)



Number

2

o
N

—
9

J8 N EeEE

|
N

[ N R ol
A8 B ERRE

n
W)

|| A
|&

2l
1

i
n

AR [

HER

|LIST OF TABLES|

Title

Leading PartiCUIArS. ........ccoeeiiiiiiiiieice e e e e
Physical Capabilities and Limitations..............cccccovniiiieiiieienniiiee e,
Electrical Capabilities and Limitations..............ccooe oo,
EqQUIpmMENt SUPPIIEA ....oooiiiiiieiiee e
Related Technical PUDIICAtIONS............ociiiiiiiiiiie e
SPECIAl TOOIS LISt ....eeiiiiiiiieiiiiiie it
Test EQUIPMENT LISt ...

INSTAllAtION DAL ......cuniiiiie e

Multiplexer Set Channel Card Options...........ccooeeeeveeeiee e,
Configuration Worksheet Data ...........ccccovvieeieiiiiiieiieeeeee e
Coarse Rate Conversion Strapping Data.........cccccccvvvvveveviiiiiiiiiieceiecene,
Reference Timer Rate Selection Data........ccccceeveviviiiieeeeeiiiiiieieeee e
Reference Timex Setup Data ...,
Seq Card Ports-In-Use Switch Settings........ccccovvveeiiiiieiiniiiee e

Multiplexer Set Controls and INdiCatOrs ..........covveiviiiiieee e
3-Bit TranSitioN COUES ........uvvvriiiiiiiiiieieieiererererereeeeererereeerereeeeerererere———..

Typical Channel Address INput t0 RAA.M........uuviiiiiiiiiiiiiiiiiiiiiiiieieneininnns
Homogeneous Port Address t0 R.AA.M.......ooiiiiiiiiiiieiceeieee e

Truncated Port Addresses to R.A.M. in 22 Used Ports

CONFIGUIALION. ...ttt e s e e
ROM Outputs (StUff COAES)......uveiieiieiiiiiiiiieie e
Diagnostic Display PrOFILY ........ceieiiiiieiieiee e
Lamp Display Decoder Logic Outputs to Front Panel...............ccc.c.o.....

Organizational/Intermediate Level Support Equipment ..............cc..ueeee..
Troubleshooting SYMPLOMS ......ccooiiiiiiiiiiee e
Signal Name and Test Point LiSt. ..........ciiiiiiiiiiieeieeeeee e
Special PUrpose SWitCh Data...........ccuvveeeeeeiiiiiiiieeeee e
Preventive Maintenance SUMMAIY ........cc.uueeeieaainiiiiiiee e reiiieeee e e
Depot/Special Level Support EQUIPMENt. ........cooeiiiiieieeei e

Xi

T.0. 31W2-2GSC24-2
TM 11-5805-688-14-1
NAVELEX 0967-LP-545-3010

.............................................

............................................. [ 6-9

............................................. | 6-43



T.0. 31W2-2GSC24-2
TM 11-5805-688-14-1
NAVELEX 0967-LP-545-3010

INTRODUCTION

This manual contains the combined service and maintenance instructions necessary for servicing and maintaining
the AN/GSC-24(V) multiplexer set in an operationally ready condition. The multiplexer set is a versatile asynchronous
time-division multiplexer that can be configured for simplex or full-duplex operation. Up to 15 channels of voice data, high-
speed and low-speed digital data with timing, and/or selected low-speed digital data without timing can be multiplexed and
demultiplexed in the multiplexer set. The technical capabilities of the multiplexer set are listed in

This manual is divided into six chapters. [Chapter 1] contains descriptive information, operating parameters, and
other pertinent data by which service personnel can familiarize themselves with the multiplexer set. The installation
logistics considerations and installation procedures are in [chapter 2] [Chapter 3 |contains the procedures for making the
equipment operational, as well as the procedures for preparing the equipment for reshipment. [Chapier 4]contains the
operating procedures and associated information required to ensure that the equipment performs its designated functions.
The theory of operation is in|Chapter 5.| Chapter 6|prescribes the maintenance instructions that maintenance personnel
require for servicing the equipment. The circuit diagrams (schematic, logic, and wiring) for the equipment are in the circuit
diagrams manual.

Nonstandard symbols and abbreviations appearing in this manual are defined at their first appearance. Standard
symbols and abbreviations appearing in this manual are defined in the appropriate Military Standards as referenced in the
following technical content specification that was used in the preparation of this manual: MIL-M-38798A - Manuals,
Technical: Operation Instructions, Maintenance Instructions, Circuit Diagrams, Alignment Procedures, and Installation
Planning.

Xii
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CHAPTER 1

GENERAL INFORMATION

1-1. DESCRIPTION AND PURPOSE.

1-2.The AN/GSC-24(V) multiplexer set provides
asynchronous time  division multiplexing and
demultiplexing capabilities in digital transmission
networks. The multiplexing function accepts up to 15
channels of various lower rate digital input streams and
interleaves them into a single high-speed digital stream
output. In turn, the demultiplexing function accepts a
high-speed digital stream and separates the digital
stream input into a given number (up to 15) of lower rate
digital streams. The multiplexer set provides full duplex
operation, performing independent and simultaneous
multiplexing and demultiplexing functions.

NOTE

In this manual, the circuits are
divided into one of three functional
groups. The circuits that perform the
multiplexing function are referred to
as the multiplexer. The circuits that
perform the demultiplexing function
are referred to as the demultiplexer.
The circuits that perform the power
supply function are referred to as the
power supply.

1-3.The multiplexer set also has the following unique
capabilities:

a. Voice data and digital data, supplied with and
without timing, can be processed and multiplexed in the
multiplexer set by the use of optional plug-in cards.

b. Automatic diagnostic circuits in the multiplexer
set provide visual indications of error conditions and their
probable causes. The diagnostic circuits also produce
associated electrical alarm signals that can be
transmitted to a remote facility for monitoring purposes.

c. The multiplexer set acquires frame
synchronization and maintains bit count integrity on all
channels while accepting input data whose bit rates can
vary within prescribed limits. Also, the multiplexer set
automatically determines when an out-of-frame
(synchronization) condition exists in the data message.
When in an out-of-frame condition, the equipment
automatically and continuously attempts to reacquire
frame synchronization. The reacquisition of frame
synchronization is automatically accomplished when the
cause of an out-of-frame condition is removed.

d. Inthe multiplexer, the overhead data required for
the proper operation of the far-end demultiplexer are
automatically generated and transmitted in the
multiplexer high-speed digital stream output.  The
demultiplexer, in turn, automatically decodes and uses
the overhead data to maintain bit count integrity.

1-4.As shown in the multiplexer set is
contained in a ruggedized aluminum chassis that is
suitable for mounting in a standard relay rack. When the
unit is rack mounted, slide assemblies on each side of
the chassis allow it to be extended from the rack for
maintenance purposes. When fully extended on the
slides, the chassis can be tilted up or down and locked in
position at an angle of 45° or 90°. The functional circuits,
less the power supply, in the
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multiplexer set are mounted on plug-in printed circuit
cards that are accessible from the front of the equipment
[figures 1-2landI=3). The power supply[(figure 1-4) is a
removable assembly that is mounted in the top of the
multiplexer set. All interconnecting cables associated
with the multiplexer set are connected to receptacles on
the rear of the chassis.

1-5. The printed circuit cards in the MULTIPLEXER
(upper) row [figure 1-2) comprise the multiplexer; the
printed circuit cards in the DEMULTIPLEXER (bottom)
row comprise the demultiplexer. The one exception is
the display card in the upper row, which is common to
both the multiplexer and the demultiplexer. Within the
multiplexer and the demultiplexer, the cards are further
designated as common cards or channel cards. The
quantity and types of common cards are fixed, whereas
the quantity and types of channels cards are determined
by system application. The common cards generate the
timing and control signals for the multiplexing and
demultiplexing functions. The channel cards provide the
input and output interface between the applied channel
data and the common processing electronics.
Information on the quantity and types of printed circuit
cards associated with the multiplexer set is contained in
[paragraph 1-11]

1-6. LEADING PARTICULARS.

1-7. Leading particulars of the multiplexer set are
listed in

1-8. CAPABILITIES AND LIMITATIONS.

1-9. Physical and electrical capabilities and limitations
of the multiplexer set are listed in fables 1-2]and 1-3.]
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1-10. EQUIPMENT SUPPLIED.

1-11. The equipment supplied is listed infable 1-4land
shown in The plug-in printed circuit cards
used in the multiplexer and the plug-in printed circuit
cards used in the demultiplexer are listed in separate
groups. Three cards (seq, OEG, and GC/ DM) are
common to the multiplexer and the demultiplexer, and
are therefore listed twice. The single display card is
associated with the demultiplexer and the multiplexer.
The quantity of each of the three channel cards in the
multiplexer is marked AR (as required) the quantity of
each of the four channel cards in the demultiplexer is
also marked AR. The quantity and types of channel
cards installed in a multiplexer set depend on system
application. The maximum number of multiplexer or
demultiplexer channel cards used in a given system
application is 15.

1-12. RELATED TECHNICAL MANUALS.

1-13. Technical manuals related to the multiplexer set
are listed in[fable 1-5

1-14. SPECIAL TOOLS.

1-15. The special tools required for maintenance of the

multiplexer set are listed in[fable 1-6l

1-16. TEST EQUIPMENT.
1-17. The test equipment required for maintenance of
the multiplexer set is listed in [table 1-7]
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MULTIPLEXER LOCATIONS: DEMULTIPLEXER LOCATIONS:
1 THRU 15 CHANNEL CARDS 1 THRU 15 CHANNEL CARDS
16 RT CARD 16 FS CARD
17, 18 NOT USED 17 ERD CARD
19 OEG CARD COMMON 18 NOT USED COMMON
20 GC/DM CARD CARDS 19 OEG CARD CARDS
21 SEQ CARD 20 GC/DM CARD
22 DISPLAY CARD 21 SEQ CARD
22 EXTENDER CARD
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Figure 1-2. Printed Circuit Card - Location View
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Figure 1-3. Typical Printed Circuit Board - Physical View
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Figure 1-4. Power Supply - Physical View
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