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INTRODUCTION 

PURPOSE. This manual provides circuit 
diagrams necessary to support installation 
and maintenance of Multiplexer Sets AN/FCC-
21, -22, and -17, and associated equipment. 

SCOPE. The manual includes the following 
diagrams: block diagrams of the trans­
mission equipment and carrier supply equip­
ment; schematic diagrams of major compo­
nents; cabling diagrams for the three multi­
plexer sets. 

Circuits of reparable modules are usually 
shown in simplified form by a combination 
of graphical and block symbols. For the 
complete schematic diagram, refer to the 
technical publication for the module, which 
is listed in Chapter 1 of the Service manual, 
T .0. 31W1-2FCC-102. 

ARRANGEMENT. The schematic diagrams 
of major components are divided into equip­
ment groups and arranged in signal flow 
sequence in each group. In the transmission 
equipment schematics, the diagram of each 
major component in the transmitting branch 
is followed by its counterpart in the receiving 
branch. 

Jackfields and terminal board panels do not 
have separate schematic diagrams, but cir­
cuits through them are included in the cabling 
diagrams. 

A separate cabling diagram is provided for 
each of the three multiplexer sets. Each 
diagram shows complete details of wiring 
within the rack and identifies external and 
inter-rack connections. 

ALTERED-CIRCUIT DIAGRAMS. When 
applicable, changes in basic circuitry 
between different models or serial numbers 
of the equipment will be shown by altered­
circuit diagrams. An altered-circuit dia­
gram will have the same figure number and 
title as the basic diagram. The page number 
will be the same as the basic diagram fol­
lowed by a decimal point and an Arabic 
numeral. The numerals will identify dif­
ferent variations of the same basic diagram; 
for example: 12. 1, 12. 2, and 12. 3. 

ABBREVIATIONS. Because of their frequent 
use in this and associated manuals, the fol­
lowing abbreviations are defined below: 

BE Band elimination 

DEM Demodulator 

DMX Demultiplexer 

COND Conductor 

EQ Equalizer 

EQUIP. Equipment 

FIL Filter 

GR Group 

GRD Ground 

JK Jackfield 

MFG Master frequency generator 

MX Multiplexer 

v 
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NET. Network 

SGR Supergroup 

SUP. Supply 

PAR Parallel 

XMFR Transformer 

GRAPHIC SYMBOLS. Electrical and elec­
tronic symbols are in accordance with MIL­
STD-15-1A. A pin jack, telephone jack, or 
coaxial jack used as a test point is empha­
sized by a 3/16-inch diameter solid circle. 

DEFINITIONS OF EQUIPMENT TERMS. 
Components of the multiplexer set are 
classified by size, method of mounting, and 
type of electrical interface according to the 
terms defined below. These terms appear 
in many of the common names of components; 
on diagrams, they may be omitted from the 
name where space is limited. 

a. Rack. This term may refer to the rack 
as a mounting frame, but when used with 
modifiers, it means the rack and its comple­
ment of equipment (channel equipment rack, 
for example). 

b. Shelf. A shelf is a rack-mounted 
drawer of equipment that can be extended 
outward on a slide-rail mechanism without 
interrupting its operation. The height of 
the shelf is a multiple of 1-3/4 inches 
(standard rack mounting space); weights are 
in the range of 15 to 90 pounds. Intra-rack 
wiring enters through one or more electrical 
receptacles at the rear of the shelf. 

c. Panel. A panel is an immobile rack­
mounted chassis; panel heights are in multi­
ples of 1-3/4 inches. Intra-rack wiring is 
soldered to terminals on the electrical 
components of the panel. 

d. Jackfield. A jackfield is a rack­
mounted chassis, similar to a panel, on 

vi 

which groups of telephone jacks or coaxial 
jacks are mounted. The jacks provide access 
to the transmitting and receiving circuits of 
the multiplexer set. 

e. Tray. The multiplexer set has two 
types of trays. One type (power supply tray 
and master frequency generator tray) is the 
major subassembly of a shelf; two identical 
trays are mounted side-by-side and plug 
into the shelf. The second type (supergroup 
modulator tray and supergroup demodulator 
tray) is similar to the first in size but uses 
a different electrical interface. Two of these 
supergroup trays are mounted '~'il an equip­
ment support, which has slide rails like a 
shelf but no electrical circuitry; intra-rack 
wiring enters through electrical receptacles 
at the rear of the tray. 

f. Module. A module is an enclosed 
(usually hermetically-sealed) electrical 
subassembly of a shelf, panel, or tray. 
Most modules have 7-pin or 9-pin headers, 
which plug into mating sockets on the 
chassis; others (usually filters and networks) 
have header terminals to which soldered con­
nections are made. 

LEVELS. A level in dbm means actual 
power. A level in db means a reading on 
a meter calibrated in dbm referenced to 
600 ohms. 

On a meter calibrated to read dbm in a 600-
ohm circuit, the level in dbm for other cir­
cuit impedances can be determined by alge­
braically adding to the meter reading as 
follows: 

75 ohms: add +9 db 

135 ohms: add +6.5 db 

150 ohms: add +6 db 

In the transmission path, signal levels 
specified are for a single-channel test tone. 
Group pilot levels and 96-kc sync pilot 
level are -16 dbmO (16 db below test tone 
level). 
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PART NUMBERS. For equipment having 
optional configurations, a suffix "-xx" is used 
in the part number to indicate that more than 
one dash number is applicable. 

STRAPPING. Optional strapping, which is 
indicated on the schematic diagrams by the 
letter S in a triangular symbol, is described 
in Chapter 2 of the Service manual. 

GENERAL NOTES. The following are gen­
eral notes for the circuit diagrams in this 
manual. 

a. Reference designations. Reference 
designations are abbreviated. Prefix with 
assembly designation to form the complete 
reference designation. 

b. Component values. Unless other­
wise specified, values are in ohms and 
microfarads. 

c. De resistance. The de resistance of 
a coil or transformer winding is shown if 

it is one ohm or more. However, resistance 
is not shown if the coil or winding is inside 
a sealed module. 

d. Waveforms. Waveforms on the sche­
matic diagrams are typical for normal oper­
ation but are not intended to be used as 
performance standards. 

e. Alarm circuit power. Alarm circuit 
power leads are designated as 40V and COM. 
The voltage between these leads may be 40 
vac or 48 vdc, depending on whether the 
master alarm panel obtains power from an 
external 120-volt ac source or from a 48-
volt office battery. (The 400-cps master 
alarm panel produces 40-volt de alarm cir­
cuit power • ) 

f . Relays. Relays are shown in normal 
operating position. 

g. Terminal symbol. Where necessary 
to maintain signal flow on schematic diagrams, 
a terminal symbol maybe repeated. At its 
second appearance, the symbol is broken. 





T .0. 31Wl-2FCC-103 

CROSS REFERENCE INDEX 

NOTE: For asterisked (*) items, schematic diagram lists additional part numbers or 
nomenclature. 

COMMON NAME 
AND MFR PART NO. 

Channel carrier amplifier shelf 
790-01261-01 

Channel carrier supply shelf 
790-01150-01 

Channel demultiplexer shelf 
790-01149-01 

Channel multiplexer shelf 
790-01148-01 

Fuse panel, 790-03307-01 

Fuse panel, 790-03349-01 

Fuse panel, 790-03358-01 

Fuse panel, 790-03360-01 

Fuse panel, 790-03362-01 

Fuse panel, 790-03364-01 

Fuse panel, 790-11501-01 

Fuse panel, 790-11502-01 

Fuse panel, 790-11571-01 

Fuse panel, 790-11574-01 

Fuse panel, 790-12601-01 

NOMENCLATURE 

Amplifier-Control Group 
OA-6119/MCC-13 

Telephone Carrier Frequency Supply 
Group OA-4126/GCC 

Demultiplexer Group OA-4104/GCC 

Multiplexer Group OA-4103/GCC 

Fuse Panel SB-1298/FCC-17 

Fuse Panel SB-1296/FCC-17 

Fuse Panel SB-1276/FCC-17 

Fuse Panel SB-1297 /FCC-17 

Fuse Panel SB-1294/FCC-17 

Fuse Panel SB-1295/FCC-17 

Fuse Panel SB-2932/FCC 

Fuse Panel SB-2922/FCC 

Fuse Panel SB-2924/FCC 

Fuse Panel SB-2921/FCC 

Fuse Panel SB-2931/FCC 
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38 

38 
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39 
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39 
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COMMON NAME 
AND MFR PART NO. 

Fuse panel, 790-12604-01 

Group carrier amplifier shelf 
790-04072-01 

Group carrier generator shelf 
790-02152-01 

Group carrier supply shelf 
790-02199-01 

*Group demultiplexer shelf 
790-01640-01 

Group jackfield 
790-03885-01 

Group jackfield 
790-07832-01 

Group jackfield 
790-11503-01 

*Group multiplexer shelf 
790-02062-01 

*Group pilot alarm shelf 
790-01351-01 

Handset 
747-00418-01 

Handset patch panel 
790-03354-01 

Handset patch panel 
790-11714-01 

*Line connector panel 
790-03029-01 

Master alarm panel, 60-cps 
790-02506-01 

X 
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CROSS REFERENCE INDEX (Cont) 

NOMENCLATURE 

Fuse Panel SB-3078/UCC-4(V) 

Radio Frequency Amplifier Group 
AM-3157/FCC-17 (Same as 
OG-49/UCC-4(V)) 

Telephone Carrier Frequency Supply 
Group OA-4110/GCC 

Telephone Carrier Frequency Supply 
Group OA-4113/GCC 

Demultiplexer Group OA-4105/GCC 

Telephone Jack Assembly 
T A-417 /FCC-17 

Telephone Jack Assembly 
TA-574/FCC 

Telephone Jack Assembly 
SB -2934/FCC 

Multiplexer Group OA-4114/GCC 

Control-Monitor Group 
OA-4106/MCC-12 

Handset 
H-222/MCC-12 

Communication Patching Panel 
T A-420/MCC-12 

Communication Patching Panel 
SB-3080/UCM-1 

Impedance Matching Network 
CU -936/MCC-12 

Indicator-Power Supply 
ID-1077 /MRC-98 

PAGE 
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27 
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49 
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41 

41 

41 
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CROSS-REFERENCE INDEX (Cont) 

COMMON NAME 
AND MFR PART NO 

Master alarm panel, 400-cps 
790-03319-01 

*Master frequency generator shelf 
790-05155-01 

*Master frequency generator shelf 
790-05685-01 

*Master frequency generator tray 
790-05112-01 

*Master frequency generator tray 
790-05683-01 

*Power supply shelf 
790-01855-01 

Power supply shelf 
790-02963-01 

*Power supply shelf 
790-07975-01 

Power supply tray 
790-01866-01 

Power supply tray 
790-02964-01 

Power supply tray 
790-07974-01 

Supergroup carrier amplifier 
shelf, 790-04971-01 

Supergroup carrier generator 
shelf, 790-02881-01 

Supergroup carrier supply shelf 
790-02880-01 

NOMENCLATURE 

Control-Indicator 
C-3668/MCC-12 

Telephone Carrier Frequency Supply 
Group OA-4127/MCC-12 

Telephone Carrier Frequency Supply 
TA-495/MRC-98 

Telephone Carrier Frequency Supply 
Group OA-4128/MCC-12 

Telephone Carrier Frequency Supply 
Group OA-6791/FCC 

Power Supply Set 
OA-6830/FCC 

Power Supply 3et 
OA-4109/MCC-12 

Power Supply Assembly 
OA-6445/FCC 

Power Supply 
PP-4115/FCC 

Power Supply 
PP-3498/MCC-12 

Power Supply 
PP-3965/FCC 

Amplifier-Relay Group 
OA-7320/UCC-4(V) 

Telephone Carrier Frequency Supply 
Group TA-418/FCC-17 {Same as 
OA-8368/UCC-4(V)) 

Radio Frequency Amplifier Group 
AM-2995/FCC-17 (Same as 
OG-48/UCC -4(V)) 

PAGE 
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CROSS-REFERENCE INDEX (Cont) 

COMMON NAME 
AND MFR PART NO. 

*Supergroup demodulator com­
bining panel, 790-03533-01 

*Supergroup demodulator com­
bining panel (72-channel), 
790-07211-01 

*Supergroup 1A demodulator 
tray 790-03273-01 

*Supergroup 1 demodulator tray 
790-03931-01 

Supergroup 1 demodulator tray 
790-07226-01 

*Supergroup 2 demodulator tray 
790-03932-01 

Supergroup 2 demodulator tray 
790-07227-01 

*Supergroup demodulator tray 
(sgr 3 through 10), 790-03933-01 
through 790-03940-01 

Supergroup jackfield 
790-02878-01, -02 

Supergroup jackfield 
790-11573-01 

*Supergroup modulator combining 
panel, 790-03532-01 

*Supergroup modulator combining 
panel (72-channel), 790-07210-01 

Supergroup 1A modulator tray 
790-03077-01 

*Supergroup 1A modulator tray 
790-06980-02 

xii 

NOMENCLATURE 

Combining Network 
MX-3569/FCC-17 

Frequency Divider 
CU-1273/MCC-13 

Telephone Carrier Demodulator 
Group OA-4111/MCC-12 

Signal Data Translator Group 
OM-5/FCC-64 

Telephone Carrier Demodulator Group 
OA-6122/MCC-13 

Amplifier-Filter 
AM-3182/FCC-17 

Amplifier-Attenuator Group 
OA-6123/MCC-13 

Signal Data Translator MD-439 
through MD-446/FCC-17 

Telephone Jack Assembly 
J -1276/FCC-17 

Telephone Jack Assembly 
SB-2933/FCC 

Combining Network 
MX-3570/FCC-17 

Radio Frequency Combiner 
CU-1274/MCC-13 

Telephone Carrier Modulator Group 
OA-4112/MCC-12 

Telephone Carrier Modulator Group 
OA-6442/FCC 

PAGE 
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CROSS-REFERENCE INDEX (Cont) 

COMMON NAME 
AND MFR PART NO. 

Supergroup 1 modulator tray 
(low-level), 790-03901-01 

*Supergroup 1 modulator tray 
(high-level), 790-07259-02 

Supergroup 2 modulator tray 
790-03902-01 

Supergroup 2 modulator tray 
790-06999-01 

Supergroup modulator tray 
(sgr 3 thru 10), 790-03903-01 
thru 790-03910-01 

NOMENCLATURE 

Signal Data Translator 
MD-428/FCC-17 

Telephone Carrier Modulator Group 
OM-8/FCC-17 

Band Pass Filter 
F-642/FCC-17 

Telephone Attenuator-Filter 
CN-1157/FCC-60 

Signal Data Translator MD-429 
thru MD-436/FCC-17 (Same as 
OM-18 thru OM-25/UCC-4(V)) 

'{:;: U.S. GOVERNMENT PRINTING OFFICE: 1972-769-718/0C 7598' 
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