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GENERALIZED MAI NTENANCE TRAI NER

COMMUNICATION S SYSTEM CONFIG URATION

INTRODUCTION

Fast, reliable communications is essential for the operation of a

widely dispersed Navy organization . Navy ships must comunicate wi th

distant shore stations along wi th close-in and med i um-distant ships and

aircraft. To provide ships wi th these capabilities , a variety of communi-

cation equipments are required. Rigid shipboard space and weight require-

ments demand that these equipments not only be compatible , but flexible.

A communications system consists of all the electronic and mechanical

equipments used for the transmission and reception of radio messages .

(See Figure 0-1). Interconnections enable the selective swi tching of phys-

ically separated equipments into many different and often complex configur-

ations. A communications configuration is the functional arrangement of

electronic/mechanical equipments used in the transmission and reception of

radio messages. The two main configurations are voice (telephone) and

teletypewriter. A minor configuration , for i nstance , is facsimile which

is used to transmi t or receive copies of pictures . For coirvnuriications

security , crypto (Secure) equipments may be used to encode messages for

transmission and decode encrypted messages on reception .

Communicati ons pl ay such a vital role in today ’s Navy , the technician

must be able to isolate system malfunctions quickly and restore the system

to full operation in a minimum of time .
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The purpose of GMTS is to provide system level troubl eshooting for

a bas ic communica tions system configuration. UHF vo i ce i s one of the

communications configurations that can be simulated with GMTS. A basic

shipboard UHF voice configuration is shown in (Figure 0—2). The equip-

ments used in the configuration are discussed briefly in this section.

The radio set AN/SRC-20 is the heart of the UHF voice communications

configuration . It is made up of three major units : Radio Set (AN/URC-9),

Radio Frequency Amplifier (AM-1565) and Radio Set Control (C-3866). The

Radio Set (AN/URC-9) has two units : the transceiver (RT-581 ) which com-

bines the functions of both transmitter and receiver in one unit, and the

power supply (PP-27O2) which provides DC operating vol tages for the (RT-581)

transceiver. The radio frequency amplifier (AM-1565) is a UHF linear power

amplifier which amplifies the RF output of the RT-581 .

The antenna coupl er group (AN/SRA-33) is composed of four individual

coupler units with each coupler providing isolation for one AN/SRC-20

radio set, however, the outputs of the four coupler units are coordinated

and tied to the same common antenna .

The radio set control unit (C-3866) provides for control of the

primary AC power for the AN/SRC-20, l oca l or remote phone opera tion and

locall y chang ing preset frequency channels on the AN/SRC-20 and AN/SRA-33.

The remote phone unit (RPU) (C-ll38) allows remote operation of a

radi o set for vo ice communica tions.

The indicator control unit (C-3868) has two functions , a telephone-

type dial for remotely changing preset channels and an indicator tha t

points to the preset channel number being used .
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COMMUNICATIONS CONFI GURATION TROUBLESHOOTING

The equipments used in a communicati ons configuration occasionally

fail or are operated improperly, caus ing  the loss of communications on

one or possibly severa l circuits . When a loss of comunications is re-

ported or discovered, the technician should proceed logically and rapidly

to isolate the malfunct ion or operator error to a specific equipment.

In order to isolate a configuration problem , the technician should use

essentially the same methodology as in troubleshooting an equipment mal-

function. A repetiti ve “di v ide and conquer ” strategy is used . Initially

divide the configuration in half , determine which half is suspect, then

divide the suspected section in half and repeat the process until the

malfunction is isolated to the faulty equipment. Built -in checkpoints

such as meters , indicato r lamps, switch settings , etc. shoul d be observe d

and used. The proper use of the checkpoints will allow the technician to

determine whether test signals are normal or abnormal . (See Table 0-1).

- Normally, operating equipment can be substituted for suspect equipment

and the configuration checked for normal operation . Normal operation of

the configuration , as in success fully conductin g a radio check, indicates

the malfunction has been corrected .

-36- 
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Table 0-1

EQUIPMENT/COAX SUBSTITUTION LIST & EXPECTED SIGNAL(S)

GMTS 1/ Equipment Ti tle Expected Signal (s)

1 Antenna AS-1018 UHF Mod/Unmod , (Xm it/Rec)

2 Coax (CtJ-1132 to Antenna) UHF Mod/Unmod , (Xm it/Rec)

3 Antenna Coupler CU-1l32 UHF Mod/Unmod , (Xmit/Rec)

4 Power Supply PP-4586 DC Power for SRA-33

5 Coax (CU-1l32 to AM-1565) UHF Mod/Unmod , (Xniit/Rec)

6 RF Amplifier AM-l565 UHF Mod/Unruod , (Xmi t/Rec) Audio (Xmi t/Rec)
Xmit Control , Chan Selec t

7 Transceiver RT-58l GMTS #1-18 -

8 Handset H-l69 Audio (Xmit/Rec), Xmi tr Keying

9 Power Supply PP-2702 DC Power for RT-581

10 Coax (AM-l565-RT-581 ) UHF Mod/Unmod (Xmi t/Rec)

11 Radio Set Control C-3866 Audio (Xmi t/Rec), Xmit Control , Chan Se],
Synchro

12 Remote Indicator! #1
C-3868 Chan Select, Synchro

13 Switchboard SB-988 Audio (Xmit), Xmit Control , Xmi tr Keying

14 Switchboard SB-973 Audio (Rec)

15 RPU #1 C-1138 Audio (Xmlt/Rec), Xmi t Control , Xmtr Keying

16 Handset H- 1 69 (RPU #1) Audio (Xmit/Rec), Xmi tr Keying

17 RPU #2 C-1138 Same as RPU #1 (15) when selected by
Transmitter Tran Switchboard (13)

18 Remote Indicator #2 Same as Remote Indicator #1 when
C-3868 selected by Receiver Tran Switchboard (14)
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RADIO SET AN/SRC-20

The Radio Set An/SRC-20 is used for shipboard or shore , amplitude-

modulated , radio voice communications . It operates in the UHF radio

frequency range. It provides simplex transmission and reception . That

is, It can transmit or receive , but not both at the same time . The SRC-20

frequency range is 225.0 to 399.9 MHz. It has 1750 voice channels , nine-

teen of these may be preset and selected locally or remotely.

The Radio Set An/SRC-2O is composed of three major units as shown

in Figure 1-1.

ri ... 1 
-

-

. S 
_______________ RADIO FREQUENCY AMPLIFIE R

AN— 18S8/U RC

1
• _ _ _ _ _ _ _ _  5

~~~ RADIO SET
A N F UNC— l

• I, I—

I I 0 ~~~~~~

__
~

._
~~

_____
~
_ RADIO SET CONTROL

C— 3111/ $RC

• S -

I
FIGURE 1—1
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The Radio Frequency Amplifier AM- l565/URC is a linear RI power

p amplifier. It amplifies the 10 to 16 watt RF output from the Radio

Set AN/URC-9 to recommended output of 100 watts . The RF Amplifier

AM- 1 565 is continuously tunable over its frequency spectrum. Nineteen

of its transmi t frequencies may be preset for remote or local selection.

These are called preset channels. It has its own power supply, and is

a completely contained unit.

AM — 15 65

HV 1+

00 
_ _

P METER

FUSES

0
C NAN $EL~~~~

POWER LOcAL

ö

RE

y LOCAL REMOTE
OFF

FIGURE 1-2
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The Radio Set AN/URC-9 is made up of two units which are housed

in the same case:

RECEIVER —

TRANSMITTER

RT — UI / URC — ,

_ _  

(4
POWER SUPPLY - -

PP— 2702/ URC — ,
POWER

The Receiver-Transmitter RT-58l is a transceiver , which operates

as a superheterodyne receiver during standby operation . When the micro-

phone push-to-talk switch Is closed , the TR/relays convert the RT-58l

to a transmi tter. Many of the same IF, RF , and audio circuits are used

during both transmission and reception . Nineteen of the RT-58l ’s

transmi t/ receive frequencies may be preset and selected locally or :
remote 1 y.

P
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The Power Supply PP2702 provides most of the operating voltages

and fusing required by the URC-9. It operates on ei ther 115 or 230

volts a.c.

POWER SUPPLY ____________ 

1 J ~PP — 2102
FUSES POWER

1’
- FIGURE 1-4

The Radio Set Control C-3856/SRC is a control unit which permits

local or remote operation of the RT-58l and the AM-l565. All prima ry

power for the URC-9 and the AM-1565 is routed through the Radio Set

Control C-3866. A telephone-type dial is used to select any one of the

19 preset channels In the AN/SRC-20. The C-3866 provides for the setting

of the squelch level for each of these channels.

I

______ 
CHANNEL DIAL

f I~ 0 ‘1 ~ 
— 

~~~~~~O~
ET

I - 
C-$$SS/$RC

FUU$ £NCNSII CY POWV R

FIGURE 1-5 —
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RADIO SET AN/SRC-20 TURN-ON PROCEDURE

RADIO SET AN/URC-9 Initial Conditions

Normal (NOR) mode of operation , swi tches should be placed as fo l lows :

VOLUME CONTROL TO 5 _____ ______ CHANNEL SELECT SWITC H
(OR ADJUST TO DESIRED TO REMOTE PRESET
LEVEL)

~~IuIIuIuuuuuI u uIuuIuI_~~ RT— 581

~ 
] 

CHAN SCI.

________ ________ VOLUME
NODE SWITC H

~~ ) 

CONTROL
TO NORMAL0

POWIR 4 ~ SQUELCH

CONTROL

POWER ________ __________________

SWITCH TO
ON Off

SQUELCH TO OFF

- FIGURE 1-6
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RADIO FREQUENCY AMPLIFIER AM- 1565/URC Initial Conditions

Normal (NOR) mode of operation, swi tches should be placed as fol lows :

TEST KEY
OFF

_______ TEST KEY
TO OFF

______ MANUAL -AUTO
I SWITCH TO AUTO

0
RF

POWER I 

J 
~~~~ ‘IU—_— LOCA L REMOTE

$ OUTPuT POWER

RF POWER u”~~ 41j.IIIIII SWITC H TO REMOTEOUTPUT SW ITCH LOW OFF
TO NIGH 

— ____________ ________________________

I POWER SWITCH
lO ON

FIGURE 1-7
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RADIO SET CONTROL C-3866/SRC Initial Conditions

Normal (NOR) mode of operation , swi tches should be placed as follows :

C— 3866

1 LOCAL REMQ!TI

~i ~~~
EMERGENCY POWER START STOP

~~~•1
___________________________________ 

RADIO SET POWER

EMERGENCY POWER PRESS RADIO SET
SWITCH TO ON POWER START SUTTO N

FIGURE 1-8

The equipment Is now energized . The Power indicator lamps on the

C-3866, URC-9, and AM-1565 should be illuminated . After a one minute time

delay in the AN-l565, the equipment is ready for operation . An RF preset

channel may now be selected at the C-3866 by using the telephone-type dial

swi tch . This sets the transmitter and receiver frequency of the RT-58l

and the power amplifier frequency of the AN- 1565.

Remote selection of the preset channels is accomplished by setting the

LOCAL-REMOTE swi tch on the C-3866 to REMOTE and dialing from the remote

station (Remote Indicator C-3868/SRC) . Up to nineteen different frequencies

may be preselected .

RADIO SET AN/SRC-20 MODES OF OPERATION

Al though the SRC-20 has four modes of operation , only the NOR (normal)

-44-
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mode is utilized wi th GMTS. This mode is selected at the front panel of

the URC-9 with the MODE swi tch set to NOR and the PLAIN-BROADBAN D switch ,

located on the rear of the URC-9 set to the PLAIN positi on . During the

normal mode the Radio Set An/URC-9 operates as a transceiver for voice

communications. A local or remote push-to-talk microphone provides voice
p

modulation and keying of the transmitter.

RADIO SET AN/SRC-20 SQUELCH FUNCTION

Squelch circuits are used in the SRC-20. These ci rcuits are desi gned

to eliminate noise in the speaker or headset when the received RF carrier

signal is absent or below a predetermined level . If the squelch circuit is

set too high , normal received signals may be elimi nated. If the squelch

circuit is set too low, receiver noise (hiss/crackle) will be present when

no signal is being received . The CALL LIGHT l amp on the URC-9, RT-58l

lights when the squelch circuit is disabled or when a signal of sufficient

strength overrides the squelch level set. -

AN/URC-9 RT-581

CHAN SEL SW

CALL LIGHTS & — “O ~~~~ CHANNEL SELECT SWITCH
SQUELCH DISABLE
PU SH SWITCH $ REMOTE MANUAL

— 

~~~~~~~ VOLUME

SQUELCH CONTROL - SQUELCH

+12~~~~~~ IAS

FIGURE 1-9
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The Radio Set An/SRC-20 squel ch function may be controlled at the

RT-58l when its CHAN SEL swi tch is set to one of the 19 preset channels ,

or to MANUAL . The SQUELCH control on the RT-58l then controls the

squelc h level .

The squelch functi on may also be controlled at the Radio Set Control

C-3866/SRC when the RT-581 CHAN SEL switch is set to the REMOTE PRESET

position, and the RF Ampl ifier AM-1565 LOCAL-REMOTE swi tch is set to

REMOTE . The C-3866 contains 19 squelch potentiometers (pot) see Figure

1-10. One pot is assigned to each RF preset channel , and each pot is

individually adjusted for the desired squelch level. Squelch Pot #1

controls RF Preset Channel #1. Squelch Pot #2 controls RF Preset Channel

#2, etc. There is only one squelch pot for each preset channel .

RADIO SET CONTROLS C-3 866

SQUELCH 1_____.~ -CH 2
CONTROLS CHANNEL DIAL
POTENTIOMETER 

~~ 0 LOCAL~~~p.Qfl

S 

S

FIGURE 1-10
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RADIO SET AN/SRC-2O LOCAL-REMOTE OPERATION

LOCAL CONTROL SRC-20: The SRC-20 is set up wi th the initial

conditions shown on Pages 1-5 to 1-8. Local control is accomplished

at the Radio Set Control C-3866. The 19 preset channels for the URC-9

(RT-581), and the RF Amplifier AM-1565 are dialed at the C-3866. Voice

modulation and keying of the RT-58l and the AM-l565 are accomplished

at the RT-581 wi th a push-to-talk microphone . Squelch for each of the

19 preset channels is controlled by the squelch pots on the C-3866.

The VOLUME Control on the RT-581 sets the level of audio to the headset.

REMOTE CONTROL SRC-20: Normally the SRC-20 is operated remotely

in conjunction wi th the Radio Set Control (RPU) C-1l38/UR , and the

Indicator Control C-3868/tJR The Radio Set Cor trol C-3866 LOCAL-REMOTE

Swi tch is placed in the REMOTE position. In this setting the Indicator

Control C-3868/UR telephone-type dial is used to select one of the 19

preset channels. Transmit / receive frequencies for the RT-581 and the

AM-l565 are dialed at the Indicator Control C-3868. Squelch for each

of the channels is controlled at the C-3866. Voice Modulation and

keying of the RT-581 and the AM-1565 is accomplished at the Radio Set

Control (RPU) C-l138. The EARPHONE LEVEL pot on the C-ll38 controls

the audio level to the headset.

-47-



RADIO SET AN/SRC-20 NORMAL MODE KEYING

The RF carrier of the AN/URC-9 RT-581 Transceiver may be keyed

(turned-on) in severa l ways . See Figure 1-11. With the URC-9 MODE

Swi tch set to NOR , the RT-58l Transceiver may be keyed at the URC-9

with the microphone push-to-talk swi tch. With the RF Amplifier

AM-l565, and the Radio Set Control C-3866/SRC LOCAL-REMOTE Switches

set to REMOTE , the microphone push-to-talk switch of the remote Radio

Set Control C-l138 (RPU) will key the Transceiver. Note that the

Antenna Coupl er AN/SRA-33 can disable the remote keying . This occurs

when the antenna coupler is tuning , or when another transmitter-

antenna coupl er combination is set to a frequency wi thin five megacycles

and keyed to transmit. Transmitter keying may also be accomplished at

the RF Amplifier AM-l565 for test purposes by setting the TEST KEY to

ON or LOCK ON.

I

I

I
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REMOTE (RPU)
C — iii.

RADIO SET AN/SRC-20 NORMAL MODE KEYING

_______________ 
RADIO FREQ. AMPLIFI ER RADIO SET

SRC- 20
RADIO SET
CONTROL LOCAL USMO?I 

E—( 

toi gC-fl”
i l?CN 

~~~

T I

~~~~~~~~~~~ 

NOOS $~~

&.OCAL
. a-.-

ANIUSC S

_ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _  
OCAL 

,~~~~~ Vp

LOC k ONANTENNA
COUPLER

‘
I

~~~~— IAN/ISA-si

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I 
I” , Ifl- —< 44> I .{J~.~[][11 TIlT KIT SWIYCN 

K ITI~~ K~~~
I I~~~’~’

KNIT 0*55(5 42. 1K RiCtu s
USC-. UI LA ~ ..__ .. [L ~

1k-cr

Figure 1—1 1
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RADIO SET AN/SRC-20 INTERCABLING :

The SRC-20 intercabling for the power, aud io, press-to-talk ,

and RF (coax) interconnections is shown below . Also included is

the Antenna Coupler Group AN/SRA-33, the SB-973 swi tchboard and

the remote units .

UHF

RF AMP
J 103 AM — ISSS AN T~. COA

~
t 
‘~%\~~/‘

RF INPUT

COAXI 

_______________

ANT .11405 j 3

15 WIRE
RADIO— SET SRA — 33

U R C — S  ANTENNA COUPLER

.11404

RADIO SET

AC
.1 107

13 WIREI CONTROL
I INDICATO

~} 

5 WI NE “°‘ RADIO—SET .1102

C—3sSs — .1103 CONTROL J i04 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

C—1131C—Usa 
~~~~~ 
.!! 1.~ EAUDIO

RE MOTE I L !21L...j
.1104 I

1 
$B — 573IISV/23S

FIGURE 1—12
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RADIO SET AN/SRC-20 AC POWER DISTRIBUTION

The AC power (115/230v) is appl i ed to the Radio Set AN/URC-9 and

the RF Ampl i fier AM—l565 through the EMERGENCY POWER Switch and the

fusing of the Radio Set Control C-3866/SRC. The URC-9 and the AM-1565

have thei r own POWER (ON )/OFF sw itches as wel l as additi onal fus ing.

In normal opera tion these sw itches are left in the POWER (on ) pos iti on,
and the equipment is turned on and off using the START-STOP pushbuttons

on the Radio Set Control C-3866. The start switch has holding contacts

which keep the relay power supply energized unti l the STOP pushbutton

is pressed.

RADIO SET CONTROL C-3866 AM- 1565
INSt. POWER

- —. .~
-; 

oJ~~~~~~
1111330 I I

a ~~~~~~~~~~~~~~ -‘1~-
I IF POW AM P

p 
STOP

STA RT

AN/URC-9

POWU SUPPtY —

(RILAY) I

RADIO SIT

FIGURE 1-13
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RADIO SET AN/SRC-20 DESCRIPTION of CONTROLS &
NORMAL METER INDICAT IONS

RADIO FREQUENCY AMPLIFIER AM l 565/URC:

POWER Switch: Controls primary input power 
-

POWER Indicator: Indicates primary power has been applied

DD?IER Control : Controls brilliance of front panel lamps

CAUTION INDICATOR: Indicates when high-voltage protect is disabled

TEST KEY Sw itch:

ON--key s AN/SRC-20 to transmi t for test purposes

OFF-—AN /SRC-2O not keyed at AM 1565

LOCK ON--Locks AN/SRC-20 in continuous transmit condition
for test purposes

HV B+ Indicator: Indicates that high-vol tage B+ is turned on;
light when AN/SRC-20 is keyed

EXCITATION Controls:

LOW-HIGH--Provides manual low or high excitation adjustment
(MANUAL-AUTO Switch in MANUAL)

MANUAL-AUTO--Provides manual or automatic excitation control

LOCAL-REMOTE Switch: Allows selection of local or remote control
of desired frequency channels

CHAN SEL Swi tch : Provides sel ection of preset or manual channel s
in  local operation

MANUAL TUNING Control : Provides manual frequency control when
the CHAN SEL Swi tch is in MANUAL

FREQ-flC DIal : Gives approximate indication of frequency In 11h z

LOG—LOG Dial : Indicates log of frequency to permi t preparation of
Log-vs-Frequency Chart

RF POWER OUTPUT Switch:

HIGH--Couples 100-watt (average carrier ) output of AM-l565
to the antenna or coupler

LOW--Couples 16-watt of output of AN/URC-9 directly to the
antenna or the coupler bypassing the AM-1565

-52-
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RADIO FREQUENCY AMPLIFIER AM-1565/URC (continued)

Meter & METER Swi tch: Meter monitors any one of 11 functions
selected by the METER Swi tch

METER TRANSMITTER NORMA L
POSITION : FUNCTION : KEYEDJUNKEYED: INDICATIONS:

HV +1800V dc Keyed Black Scale 72

Bias 1 -6OV dc to V20l Unkeyed Black Scale 50

Bias 2 -60V dc to V202 Unkeyed Black Scale 50

+300 +300V dc Unkeyed Black Scale 60

27.5 -27.5V dc Unkeyed Black Scale 55

‘- DELAY 30V dc Unkeyed Black Scale 38

SWR Reflected power Keyed 25 watts max

PWR OUT RF power output Keyed 100--130 watts

PAIb1 Plate I of V20l Keyed Black -Scale 60--95

PAIb2 Plate I of V202 Keyed Black Scale 60--95

ATTEN I thru var. mag. Keyed Black Scale 4--44
ferrite

- I

I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
FIGURE 1-14

p
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RADIO SET AN/URC-9 CONTROLS & METER INDICATIONS:

POWER Switch: Controls primary input power to the URC-9

POWER Indicator: Indicates primary power has been appl ied

DI*IER Control : Controls intensity of panel lights

CHAN SEL Switch: A 21-positi on switch wi th the fol lowing positions:

REMOTE PRESET--Trans fers control to the remote CHANNEL DIAL
selector

1 thru 19-—Select preset channel 1 through 19

MANUAL--Transfers frequency selection to the MANUAL FREQUENCY
swi tches

MANUAL FREQUENCY Switch : Selects operating frequency when
Chan Sel Switch is in MANUAL

TENS Switch--Selects first two digits

Units Switch--Selects third digit

Tenths Switch--Selects fourth digit

CHANNEL Indi cator : Indi ca tes preset channel (or manual) in use

FREQUENCY Indi cator: Indi cates frequency in use

SQUELCH Control : Controls the ability to receive weak signals .,
and shuts off receiver noise when no signal
i s rece i ved

SQUELCH DISABLE PUSH Switch: Disables squelch circuit when
pressed (swi tch is inoperative when
CHAN SEL sw itch i s in REMOTE PRESET)

CALL LIGHT: Lights when squelch is disabled or signal strong enough
to override the squelch is received

MODE Switch: Selects the followIng modes of operation :

NOR--Normal operation (Voice coninunications)

RETRANS-—Automatlc relaying of another receiver ’s signals

TONE--b OO Hz modulation of the carrier for Homing Beacon operation
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RADIO SET AN/URC-9 (continued )

Meter & METER Swi tch: Meter moni tors any one of 11 functions
selected by the METER Swi tch:

METER TRANSMITTER NORMAL
POSITION : FUNCTION : KEYED/UNKEYED: INDICATIONS:

OFF Meter di sconnecte d

5 METER Rece ived s ignal strength Unkeyed Depends on s igna l

SWR Reflected power Keyed Low end of NORMAL range

PWR RF power output Keyed Center of NORMAL or above

DVR Pla te I of V l05 Keyed In NORMAL range

PA I Grid I of Vl06 Keyed Center of NORMAL butg not over max di al scale

PA 1b Plate I of Vl 06 Keyed In NORMAL range

% MOD Modulator output Keyed With strong microphone
input , deflects to
center of NORMAL range

BIAS Vol tage from llV dc Unkeyed In NORMAL range
+26.5V +26.5V dc Unkeyed In NORMAL range

+l25V +l25V dc Unkeyed In NORMAL range

p +325V +325V dc Unkeyed In NORMAL range

AN/URC— 9 METER

FIGURE 1-15
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RADIO SET CONTROL C-11 38/UR

The Radio Set Control C-ll38 /IJR is a remote phone unit (RPU),

which provides convenient control of certain radiophone transmitter

and receiver functions . The RPIJ ’s are generally located in remote

spaces from the radio transmitting equipment such as the Pilothouse ,

dC, etc.

The Radio Set Control C-ll38/UR incorporates in its circuitry

a means for keying and voice modulating its RF carrier. The C-ll38

provides a volume control for adjusting the audio level del i vered

from the distant receiver for earphones usage. Figure 2-1 , below ,

shows the various C—ll38 functions .

RADIO SET CONTRO L C — 1138/UR

e CA 004 
_____ 

POWER g)

3-
~~~~~~~~~~~7

2 
) )S

HANDSET I ~~_,_,/J .S
OR ~~~~~~~ — ‘

~~~~
CNEST$ET EARPHONE lEVEL

I~ 1 Q~~9 ThSMITTER 7
FIGURE 2-1
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The START switch of the Radio Set Control C-ll38/UR enables

the application of 115/230 vol ts AC power. The STOP switch removes

this power. The POWER indicator l amp reflects this action. The

CARRIER ON indicator l amp shows that the RF carrier of the trans-

mitting equipment is keyed (turned on) and ready for voice modula-

tion. A single jack is provided for a handset or chestset on the

C-1l38/LJR. These have a push-to-talk swi tch for keyi ng the RF

carrier , a microphone for voice modulating the same, and earphones

for monitoring the radio receiver audio output. The EARPHONE LEVEL

control adjusts the l evel of audio to the earphones. The MICROPHONE

jack provides for keyi ng and modulating the RE carrier only. A KEY

jack is available for the C-W keying of the RF carrier .

In the GMTS Comunications Configuration, the Radio Set Control

C-l138/UR is used to key and voice modulate the Radio Set AN/SRC-2O .

The AN/URC-9 RT-58l transmit circuits , and the RE Amplifier AM-l565

high voltage and carrier , are turned on when the hand/chest set or

the microphone push-to-talk switch is pressed . The control circuits

and transmit audio are routed from the C-1l38 through the Transfer

Switchboard SB-988, the Radio Set Control C-3866, and finally through

the RE Amplifier to the Transceiver RT-58l. See Figure 2-2. The

receive-side audio of the RT-581 is routed through the AM-1565, the

Radio Set Control C-3866, and the Receiver Transfer Switchboard

SB-973 to the RPU C-ll38. -
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AUDI O AND KEYING INTERCONNE CTI ON
RADI O SET CONTROL C-1138/UR AND

RADI O SET AN/SRC-2 0
ANTENNA
SYSTEM

~~~~
[

~~~~~~~~~~~~
L IFIE

~~~~~~~~k~~~~~~~
t

AM- 1565 

J ~~~~~

XMIT AND XM IT  REC-SIDE
REC RF AUDIO ~~ AUDIO

K EYING

RADIO SIT CONTROL ______ ______TRANSMITTER
C—I13IIUR KEYING XU IT

CONTROL TRANFIR AUDIO

IT 511
— 

A N IURC - 9  1........ ‘,
~~ 

XM IT SWITCHSOA RD

SI-9S1

XM IT AUDIO AND
KEYING CONTROL

RECEIVER

SWITCHSOAED

TRANSFER . J RADIO SIT CONTROL

HANDSET REC AUDIO REC AUDIO 
HEC.SIDE AUD IC

C - 3116

SB -

______________________ 
p

FIGURE 2-2

I

4
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INDICATOR CONTROL C-3868/SRC

The Indicator Control C-3868/SRC is a remote unit which provides

selection of a radio set’s RF preset channel s and indicates the channel

selected . Usually the Indicator Control C-3868/SRC is l ocated with the

Radio Set Control C-ll38/UR in convenient spaces such as the Pilothouse ,

dC, etc., distant from the radio equipment.

The selection of a preset channel is accomplished at the Indicator

Control C-3868/SRC by dialing the CHANNEL SELECTOR. See Figure 3-1.

The CHANNEL INDICATOR dial indicates the last RE preset channel selected

by the C-3868/SRC. The CHANNEL INDICATOR remains in the LOCAL position

until the C-3868/SRC is given remote control by the distant radio equip-

ment. Both the CHANNEL INDICATOR and the CHANNEL SELECTOR are turned on

and off by the C-3868/SRC ON-OFF switch.

INDICATOR CONTROL C-3868/SRC

Lo
oi-

IWD~~ ATOR 
A

FIGURE 3-1
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In the GMTS Comunications Configuration , the Indicator Control

C-3868/SRC is used to select and indicate the 19 preset channels of the

Radio Set AN/SRC-2O : AN/URC- 9 RT-58l Transceiver , and RF Amplifier

AM- 1 565. Figure 3-2 shows the interconnections between the C-3868/SRC

and the AN/SRC-20. The switch settings required to transfer channel

selection to the C-3868/SRC are also shown .

REMOTE DIAL INTERCONNECTION
INDICATOR CONTROL C-3868/SRC AND RADIO SET AN/SRC - 20

RF AMP AM/1565

L~~~~ j r~ ’~ 
LOCAL REMOTE

SW REMOTE

C H ANNE L
SE L ECT

RADIO SETURC-9
RI- 581

10
- 

/ CHANNEL
CHANNEL SELECT ‘ — SELECT

~~~ - — -
SW REMOTE PRESET

REMOTE
~~ESET

CHANNEL
SELECT

IND I CATOR CONTROL RADIO SET CONTROL
C-3868 CHANNEL SELECT C - 3866

LOCAL REMOTE

(
~ ) 0 C H A N N E L .  INDICATOR 

; OTE

FIGURE 3-2
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TRANSMITTER TRANSFER SWITCHBOARD SB-988/SRT

The Transmitter Transfer Switchboard SB-988/SRT interconnects radio

transmitters with remote control units and teletype terminal equipments.

Up to ten equipments (remotes or TTY terminals) can be sel ectively tied

to a choice of six transmitters . Any single equipment can be tied to

any one of six transmitters. In the GMTS Communications Configuration ,

the SB-988 Switchboard connects the Remote Phone Unit (Radio Set Control

p C-1l38/UR) to the Radio Set AN/URC-9 RT-58l Tranceiver.

RA D IO SET AN / UR C — 9  (RT — 581 )

NPU RPU RPU RPU RPU RPU RPU RPU TTY TTY

T R A N S M I T T E R  TRANSFER SWITCHBOARD

SB — 988/SA T

$ / / I \ \  _EMIT 1 HT 

1 

X M~~ j [ EMIT EMIT j X::T

Fi gure 4-1
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The Transmitter Transfer Switchboard SB-988 has ten switches. The

wiper arm of each swi tch is tied to one Remote Phone Unit (RPU). RPU #1

is tied to Switch #1 , RPU #2 is tied to Switch #2, RPU #3 is tied to

Switch #3, etc., up to a maximum of ten RPU’s.

SB — 988 C — 1138 ’ s
FF 1

- I R P U  
_ _ _ _ _ _  

6 2 _ _ _ _ _ _

C—1138’ s 

RPU I-E~ ______ 

#6 j#1 
_____

__________ __________ __________
I RPU 1I RPU I_ _ _ _ _ _ _  

(6 • #7N 2 1 _

I RPU I

I TTY IAPU 
__________ _________I # j —E;~;~II::3 €~~~~~~~j~

— 
1 * 1  1

_ _ _ _  
‘F 1

RPU 
__________f #5 ]

Figure 4-2

- 
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Each SB-988 switch has eight positions. Six of these positions

can be tied to transmitters . Switch Position #1 is tied to Trans-

mi tter #1, Switch Position #2 is tied to Transmitter #2, Switch Posi-

tion #3 is tied to Transmitter #3, etc., up to a maximum of six

transmi tters. Each transmitter is tied to the same switch position

on each of the ten switches . Thus Switch #1 is tied to Transmitter

#1 , #2, #3, etc., as is Switch #2, Switch #3, etc. The X position

ties the RPU to another switchboard , doubling the number of trans-

mitters that can be selected.

SB— 988/SRI

Sw#1 _ _ _ _

OFF EMIT

EMIT
#3

EMIT

SW#2 .4

OFF

Figure 4-3

$ -63-

— ---- — —- - — - - . 5  - - —  - 5- ‘
. —

.5 —— —.5— —— —.5-- - 5--.--



Each switch position of the Transmitter Transfer Switchboard SB-988

is rotary, and handles up to 12 wires. This provides the required facil-

ities to handle the standard Navy 12-wire transmitter control circuits.

These include audio (voice or teletypwriter), squelch disable, Transmit/

Rec ieve control , 12V DC , Power Indicator light (carrier on), and AC Power

On—off light. The arrangement of switches is such that it is impossible

to parallel the transmi tter circuits .

SW #2
OFF

~~~~ RE 
~~W INE

R P U  E)
)2 

X M I T R

_ _  

1~ CABLE
_ _4

Figure 4-4
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RECEIVER TRANSFER SWITCHBOARD SB-973 /SRR

The Receiver Transfer Switchboard SB-973 /SRR transfers the audio

outputs from a radio receiver to a speaker , a remote control unit head-

set, or to a teletype terminal . Up to ten equipments can be selectively

tied to a choice of five receivers . Any single equipment (speaker ,

headset, TTY terminal) can be tied to any one of five receivers. In the

GMT S Coninunications Configuration , the SB-973 Switchboard connects the

Remote Phone Units (RPU): Radio Set Control C-1l38/UR , to the Radio Set

AN/URC-9 RT-581 Transceiver.

RPU RPU RPU RPU RPU SPKR SPKR SPKR TTY TTY

RECEIV ER TRANSFER SWITCHBOARD
SB- 973 /SRR

H / /~~~\\RIC-$lOE REC - SIDE 1REC-$IDE NCVR 1 I RCVR 1
______ L~ S. 

L*3 
______ 

[* aJ
p ( RADIO SET AN I URC-S RT -  III ) (R- I0 11 )

FIGURE 5-I
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The Receiver Transfer Switchboard SB-973 has ten switches . The

wiper arm of each switch in use is tied to one equipment: Remote Phone

Unit , speaker or teletypwriter terminal. For instance in Figure 5-2

below , Switch #1 is tied to RPU #1 , Switch #5 is tied to RPU #8 , Switch

#6 is tied to Speaker #1, Swi tch #9 is tied to TTY #3, etc. A maximum

of ten equipments may be tied to the radio receivers by the SB-973

Switchboard . 
-

SB- 973

e~~~~~~~~~~~~~~

1I NPU _ _ _ _ _ _  
#1 

_ _ _ _ _—-
~
I
~~~ E~

ii
~ 

5

4 3 

#1

I _____________ ____________ _____________________________ _______________  SPKR 1

[ # 3  
J 

#2

‘ RPU . ... ..., f~ 

~:I~— ‘ SPK ’
#3

________ 

# 3

I ,~ _____________ ______________ _ _ _ _  _ _ _ _ _

~~

TY1

____ 1 

# 3

IPU _____________ ______________ _  _ _

r

~

T Y J

L’ Ø
/P7. t~

FIGURE 5— 2
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Each switch of the Receiver Transfer Switchboard SB-973 /SRR has

seven positions . Five of these swi tch positions can be tied to receivers .

In Figure 5-3 below , Switch Position #1 is tied to receiver #1 (Receive-

side of RT-58l Transceiver ), Swi tch Position #2 is tied to Receiver #2 ,

Swi tch Position #3 is tied to Receiver #3, etc., up to a maximum of five

receivers . Each receiver is tied to the same switch position on each of

the ten switches . Thus Swi tch #1 is tied to Receiver #1 , #2 , #3 , etc.,

as is Swi tch #2 , Switch #3, etc . The “X ” position ties the equipments

(RPU , Speaker , TTY) to another switchboard doubling the number of receivers

that can be selected for an equipment. In the diagram below , Receiver #1

is shown tied to RPU #1, and Receiver #6 is tied to Teletypwriter Terminal

#7.

SW #1

L!~~J

REC SIDE

URC-9
#3

MCVR

RC;R

FIGURE 5-3
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The switches of the Receiver Transfer Switchboard SB-973 are

rotary, and handle a two-wire circuit. These switches connect the

receive-side audio to the headset jacks of the remote units . As part

of the AN/SRC-20 Radio Set, the receive-side audio is routed through

the RE Amplifier AM-l565, and the Radio Set Control C-3866 to the

Receiver Transfer Switchboard SB-973 and thence to the RPU Radio Set

Control C—1l38/UR. Only audio, rather than control and power, is trans-

ferred through the switchboard .

I AN/ $RC-2O I
I I
I I

AM- 1565 —

RPU#2 IOFF _ _ _ _ _ _ _ _ _ _

¶ I
~~

REC IAUDIO
C— 1131 

REC AN/URC-9 
I

RECI AU O IC’—.v n
RT-581 ~~2-W

AUDIO

I
~~~~~~~~~~~~

E
5E . 3 ~~~~~~~~~~~~~~ ; c !

AUDIO
TAC K

___________________________________ 
I

RADIO SET 1

CONTROL 
_ _ _ _  

I
C -3866

____________________________________________ I
I _ _ _ _ _ _ _ ._ _  

FIGURE 5-4

I
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ANTENNA COUPLER GROUP AN/SRA-33

Because of the large number of radi o transmitters and rece ivers

required on board a single Navy ship, it is infeasible to use a

separate antenna for each equipment. The Antenna Coupler Group AN/SRA-33

permits simultaneous operation of up to four transmitter and/or re-

ceiver combinations into a single UHF antenna . The SRA-33 contains

monitoring , control and protective circuits . It provides efficient

coupl ing and impedance matching between the radio equipment and the

antenna . The SRA-33 provides isolation between transmitters , and pro-

tects the receivers from transmi tter RE high voltages .

The Antenna Coupler Group AN/SRA-33 is composed of three different

types of units:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
ELECTRONIC EQUIPMENT
CABINET CY—3852/SRA—3~

ANTENNA COUPLER ANTENNA COUPLER
CU( )/SRA—33 CU( )/SRA — 33

_  

:: 
_ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  CONTROL POWER SUPPLY

• 
C—4586/SRA —33

L] FI~~~~~~~~~~~

Figure 6-1
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The Antenna Coupler CIJ-(l132)/SRA-33 is the heart of the Antenna

Coupler Group. It couples one transmitter , or one receiver , or one

transceiver to an antenna. Since these radio equipments are tunable

to different frequencies , the Antenna Coupler is tunable over the same

frequency range. Th is prov ides max imum impedance matchi ng (an d power

transfer) for any radio frequency selected for transmission or reception.

The Antenna Coupler frequencies can be tuned manually, or may be preset

in 19 channels. These can be selected locally at the Coupler , or

remotely at the radio set or the Control Indicator. See Figure 6-2 below .

A N T E N N A  C O U P L E R  cu— ( )SRA—33

cc RF MRJ9

FRED MC

. _ _ _

MANUAL FRED SEL —

0 • •
IO MC INC .OSMC

LOCAL PRESET

M*N.$I. REMOTE

LOCAL CHANNEL
SRI.

Figure 6-2
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The Antenna Coupler CU-( 1l32)-SRA-33 mode of operation is controlled
by the MANUAL—LOCAL PRESET-REMOTE PRESET swi tch. When it is placed in
MANUAL , the Coupler frequency is controlled by the MANUAL FREQ SEL swi tches.
The sel ected frequency is displayed through the FREQ MC wi ndow . When the
switch is set to LOCAL PRESET , the selection of the preset channels is set
by the LOCAL CHANNEL SEL switch , channels 1 through 19. When the Switch
is set to REMOTE PRESET the connected radio set (AN/SRC-2O ) or the remote
unit (Control Indicator C-3868/SRC ) controls the selection of the preset
channels. There are four identical Antenna Couplers : CU-ll3l/SRA-33
through CU-1l34/SRA—33 . Each one has its own tuning system and can be
operated independently in the three modes.

~ COMBINER NETWORK

4—
.-

CU- 1131 CU- 1132

RF INPUT RF INPUT

_  _

I I 
1 ’

.•. •..

.• S .
C U- 1 13 3  C U - 1 1 3 4

I I I
.•. •..

RF INPUT RF INPUT

_ _ _ _ _ _ _ _ _ _ _ _

Figure 6-3
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The Control Power Supply C-4586/SRA-33 contains the DC power supplies

and fusing for the Antenna Coupler Group AN/SRA-33. It contains Lockout

circuitry , which protects the associated radio transmi tters, receivers ,

and -antenna couplers within the Antenna Coupler Group. The Lockout

Circuitry disables the involved transmitter keying circuit, (see Figure

1- 11 , Radio Set AN/SRC-20 Normal Mode Keying) and disconnects the RF

output to the UHF antenna from the involved antenna coupler. This occurs

when the antenna coupler is tuning or when another antenna coupler-trans-

mitter in the same Group is set to a frequency within five megacycles and

keyed . The ON-OFF switch , see Figure 6-4 below , turns on and off the

power to the Antenna Coupler Group . The Power Supply C-4586 also con-

tains voltage divider calibration adjustments for the four antenna

coupler RE power meters located in the Electronic Cabinet CY-3852/SRA-33.

CONTROL POWER SUPPLY C-4586/SRA -33

ANTENNA COUPLER -
ANT COUP #1 ANT COUP #2 JACKS

ANT COUP #3 ANT COUP *4

Figure 6-4
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The Electronic Equipment Cabinet CY-3852/SRA-33 houses the units of

the Antenna Coupler Group . An RF power meter panel i s located across the

top of the CY-3852 and is considered part of it. See Figure 6-5 . Each

meter monitors the forward or reflected RE power (as selected by the

p FORWARD POWER-REFLECTED POWER switch) provided from its associated

antenna coupler. RE Power Meter #1 monitors Antenna Coupler #1 , RE Power

Meter #2 monitors Antenna Coupler #2, etc. When the associated trans-

mitter is keyed, the reflected power should be less than 10% of the

forward power. In the GMTS Comunications Configuration , the Radio Set

AN/SRC-20 (RE Power Amp . AM-l 565 output) forward power is approximately

100 watts . The reflected power should be less than 10 watts.

The Electronic Equipment Cabinet CY-3852/SRA-33 also contains the

Combiner Network. This network combines into a single common ‘ine the

RE output from each of the four antenna couplers . The combined RE signal

is then applied to the transmission line for delivery to the antenna .

5- 
.5
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ELECTRONIC EQUIPMENT CABINET CY — 3852 / SRA— 33

0 0

RF POWER M ETER ~i_
0
: ... .........RF POWER METEIII/ 4

coM:INER NETW0RIC 
— 

______________  

N 
-

--o
10 0

Figure 6-5
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MULTIMETER AN/PSM-4

The multimeter AN/PSM-4 is a battery operated , portable volt-

ohm milliammeter. It can be used to measure DC current , DC resistance

and AC or DC voltages .

There are three controls on the front panel : (1) the function

switch wh i ch allows selection of the appropriate meter function ,

(2) the range or multiplier switch that control s the input required

for a full—sca le reading on the meter and (3) the zero ohms adjust

used to battery voltage change for ohm operation. GMTS only uses

the PSM-4 in the ohm, R-l scale position , for checking fuses .

MULTIMETER A N/PSM-4

_______________________

VOLTAGE

(i~~1OAMPS ZERO~~~~~~OHMS .I5o~~vocpm, IW MULTIPLIER1..~~)I
DC1~~~~Rx, b y  ~~~ A~~~LA I

Mb 5 •.
________ - IXMA

RxbOO 1~~A 250V

/ _______ RX1000 2 5V  v
x~oooo 1OO~u A

FIGURE 7-1.
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WAITMETER AN/URM-l2 0

The AN/URM-l20 in-line wattmeter is designed to measure forward

and reflected RE power from 10. to 1000 watts within a frequency range

of 2 to 1000 MHz. The frequency range is divided into three smaller

ranges, 2—30 MHz, 25-250 MHz and 200—1000 MHz each using a separate

coupler detector.

The coupler detector has a knurled knob (drum) projecting through

the wattmeter to the top of the case. A nameplate on the knurled knob

describes the wattmeter ’s power readings. Centered on the nameplate

is a power range selector knob which can be rotated 360 degrees for

selection of the desired power range. The coupler detector, however ,

rotates only 180 degrees to al l ow reading of forward or reflected power.

The arrow on the nameplate points in the direction of power flow. GMTS

uses only the detector coupler which covers the 200-1000 MHz frequency

range with the power range set to 100 watts .

WATTMETER AN /URM-20

P~~~~~ER RANGE COUPLER

-0
I

FIGURE 8-1 .
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DUMMY LOAD DA-274

The DA-274 is an oil filled dummy load with an i npu t resistance

of 50 ohms , a frequency range of 2 to 250 MHz and power dissipating

capabilities of 600 watts .

I

-77-

_ _ _ _  - - - -  - -- - 5  -~~~~- -~~~~~~~ -- - - - -_ _ _ _ _ _
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C~~D
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