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SECTION 3-1

INTRODUCTION

1. GENERAL.

With the increasing number o com-
munications equipment required aboard
Naval vessels, the problem has arisen
of finding suitable locations for addi-
tional antennas in ship super structures
that are already crowded with various
types of antennas. Oneapproach to this
problem isthe use o multicoupler sys-
ternswhich permit the simultaneous op-
erationof anumber o transmitters and/
or receivers into a single antenna. In
thismanner the number of antennas can
be reduced without sacrificing any of
the required communications channels .
This not only permits maximum use of
the best available antenna locations but
also reduces inter'coupling with its
attendant adverse effects upon antenna
patterns and operation.

2. TYPES OF MULTICOUPLERS.

Various types of multicouplers have
been designed to cover different fre-
quency ranges to operate with either
receiversor transmittersor both. This
chapter will not discuss all of these
multicoupiers Since some of them are
still in the development stage or are in
the process of being evaluated.

The multicouplers covered in this
chapter are those that are currently
being installed on Naval vessels. A
list of these multicouplers, their fre-
quency ranges and number of channels
are given below in Table 3-1. Much
of the material in this chapter is
Preliminary and therefore, subject to
later changes. This should be con-
sidered when using any of this material
for installation planning.

TABLE 3-1. TYPES OF MULTICOUPLERS

Type of Frequency No. o Operates With

Multicoupler Range Channels Receivers | Transmitters Fage
CU-255/UR 230-390 mc 2-6 X X 3.3
CU-332/UR 230-390 mc 2-6 X X 3-8
CU-274/UR 225-400 mc 4 X X 3-11
CU-284/UR 225-400 mc 2 X X 3-13
CU-355/UR 225-400 mc 4 X X 3-15
CU-377/UR 225-400 mc 2 X X 3-17
HF Multicouplers [ 2-26mc 4 X X 3-19
AN/SRA-9 14 kc - 32 mnc 7 X 3-23 i
AN/SRA-12 14 kc - 32 mc 7 X 3-29 |
Jransmiting £i- 175 ke - 18.1 me|  2-4 X 3-33
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1. When used with the TDZ transmitter only, connect the control
cable to 5701. 5702 i s not used.

2. When used with the RDZ receiver only, connect RDZ to J702 and
Selector Control Unit Type 23497 to 5701.

3. When used with TDZ- RDZ combination, connect TDZ to 5701 and
connect RDZ to 5702. Selector Control Lhit Type 23497 is not

required.
4,
Connector Type
J701 AN-3102-22-14P
P701 AN-3108-22-14S
5702 AN-3102-22-14S
P702 AN-3108-22-14P

Figure 3-1. Group of Six Type CU-255/UR Antenna Couplers
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SECTION 3-2

VHF/UHF MULTICOUPLERS

1. ANTENNA COUPLER CU-255/UR.

a. GENERAL DESCRIPTION. — The
CU-255/UR Antenna Coupler equipments,
when assembled into a group o twoto
six units, provide a system for operat-
ing two to six UHFtransmitters (and/or
receivers) into a single antenna. One
coupler unitis required for each trans-
mitter or receiver, or transmitter-re-
ceiver combination (see Figure 3-1).

This equipment was designedfor oper -
ation with the Model TDZ transmitter
andModel RDZ receiver. Hencethefre-
quency range is 230 to 390 mc.

These couplers can be tuned manually
to any frequency in this range. When
used with the TDZ/RDZ equipment, they
maybetuned automatically to any one of
10 preset channels in this band by dial-
ing the desired channel locally on the
TDZ or on a remote channel selector.

b. MAIN COMPONENTS. — The CU-
255/UR Antenna Coupler consists o two
major components: the coupling cavity
or RF section, and the automatic drive
mechanism (see Figure 3-2).

The RF sectionis essentially anim-
pedance matching device. It is capable
of transforming antennaloads with mis-
matches up to 2. 5to | so as to give 50
ohms resistance at the RFfeedline ter-
minal, This results in maximum power
transfer to or from the antenna system.

Correct adjustment of the tuning con-
trols is indicated by the meter on the
front panel & the unit which measures
the output from a reflectometer, a de-
viceindicating the magnitude of the power
reflected back from the coupling circuit.
When the controis are adjusted so that
the tuning indicator reads zero, there
is no reflected power and the system

ORIGINAL

impedances are matched. For a more
complete discussion Of this unit refer to
theinstruction book for Antenna Coupler
CU-255/UR.

The drive mechanism permits manual
and automatic tuning of the coupler and
fitsintothetop o the RF section to form
a long thin unit. It may be removed as
a unit for servicing when necessary.

The framework of the coupler is con-
structed o steel angles and aluminum
alloy castings. The entire unit is en-
closed by aluminum alloy covers which
also provide an RF shield around the
coupling cavity. These covers are se-
cured in place with screws and may be
removed to make all parts accessible.
The reflectometer is accessible by re-
moving its protective cover. Mounting
brackets are supplied to provide shock
mountingfor the units when they are as-
sembled in a group.

The inherent insertion loss in any one
unitover the frequency range is about 1
db. For a 15 mc channel separation,
the minimum power isolation between
channels is normally about 20 db, or
comparable to the isolation realized in
a well-designed UHF shipboard antenna
installation.

c. REFERENCE DATA.

(1) FREQUENCY RANGE:
230to 390 mc normally
227 to 396 mc maximum

(2) POWER REQUIRED FOR AUTOC-
MATIC TUNING:

115 volts AC, 50/60 cycles, single
phase, 75t0200 watts (this power is de-
rivedfromTDZ transmitter or NT-23497
sel ector control unit).
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48 volts DC, 0.35 amps or 42 watts
maximum (this power is derived from
TDZ transmitter and is required during
tuning cycle only).

(3) HEAT DISSIPATION:
Normally negligible

(4) POWER OUTPUT:
Canbeusedwithtransmitterswith out-
puts up to 100 watts.

(5) CHARACTERISTICIMPEDANCE:

50 ohms
(6) WEIGHT: 90. 1 pounds

(7) STANDARD NAVY STOCK NUM -
BER: F16-C+91733-5481
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(8) SPECIFICATIONS:
MIL-A-15706 (Ships)
BuShips Spec. Ships-A-488

(9) BUSHIPS DRAWING:

RE 66D 2011E, CU-255/UR Antenna
Coupler dimensions and interconnec-
tio

ns
1S

d. INSTALLATION.

(1) GENERAL. -The CU-255/UR An-
tenna Coupler is designed io be mounted
vertically on a bulkhead or other solid
support (seeFigure3-3). Onsmall ships,
space limitations may dictate other ar -
rangements. Insuchcasesthe couplers
may be mounted horizontally overhead.
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This is an inconvenient position from a
standpoint of tuning the equipments and
shouldbeused only when absolutely nec-
essary. Special mounting brackets are
required for this type of installation.

(2) MOUNTING BRACKETS. - The
mounting-bracket parts supplied with
each unitconsists o two U-shaped shock
mounts. Two mounting bar slong enough
to accommodate six units andaset of 12
tie bars are supplied in Installation Kit
MK-114/UR. Two other bulkhead mount-
ing plates are to be supplied by the in-
stalling activity. They are to be made
from1l/2'" cold rolled steel, 2-1/2" wide
andlong enoughto spanthe group o cou-
plers.

(3) ARRANGEMENT OF COAXIAL
FITTINGS. —As received from the fac-
tory the special coaxial connectors in
the units for joining the sections of the
common antenna line may not be prop-
erly arranged. To form a four-unit
group for example, these connectors
should be as follows when viewing the
unit from the front:

Lower left side of unit No. 1 (number-
ing left to right): No flange extension on
inner or outer conductor elbow; the an-
tennaline short-circuiting cap (supplied
in Installation Kit MK-114/UR) and in-
sulator fit over the threaded end of the
inner conductor elbow and into a recess
inthe outer conductor elbow. A nutthen
screws onto theinner conductor extend-
ing thru the fitting and four screws se-
curethefitting tothe outer conductor el-
bow. This assembly becomesthe start-
ing point of the common antenna line.

Upper right side of units No,1 and 3
and lower right side of units No. 2 and
4. Flange extension of outer conductor
elbow and inner conductor elbow exten-
sion should be maletype fittings.

Upper left side & unitsNo. 2and 4, and
lower left side of unit No. 3: Flange ex-
tension o outer conductor elbow and in-
ner conductor elbow extension should be
femal e type fittings.

The tapered adapter supplied with the
Installation Kit MK-114/UR attaches at
thelower right side of unit No. 4 and be-
comes the antennaline terminal. This
adapter consists o an inner conductor,

3-6
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asmall insulator, andanouter conductor
which plugs into the elbow extension and
is secured to the frame of the coupler
unitby four screws. The inner conduc-
tor plugs into its elbow extension and is
held in place by the outer conductor and
the small insulator. The adapter takes
astandard Type '""N" fitting such as UG-
941A/U and UG-982/U.

If, after laying the coupler units out
side by side on a deck (face up), they
cannotbearranged so that the elbow fit-
tings conformtothe above sequence, pro-
ceed asfollows: Remove the four screws
securing the outer conductor elbow to
the top or bottom casting in the unit and
turn the elbow (includingthe inner con-
ductor) around 180° then replace the
screws. Make sure that thereis an in-
sulator at the flange in each elbow.

(4) ASSEMBLY OF MOUNTING
BRACKETS. -Whenthe above procedure
is completed, turn the units face down-
ward across a pair o wooden blocks
(pad to prevent marring front panel o
the units), reversing the previous order;
thatis, countingleftto right, place No. 1
unitinposition 4, No. 2 in position 3 and
so on, For a four-unit group, secure
four of the U-shaped shock mounts to
each of the two mounting bars, Line up
the coaxial connectors and pushthe cou-
pler unitstogether, engaging the antenna
line fittings. There will be about 1/16"
space betweenthe units whenthe fittings
are properly seated. Secure the two
mounting bars to the back o the group
(one near the top and one near the bot-
tom). Install the tie straps (part of th
Installation Kit) as shown in Figure 3-3.
Raise the group o units to a vertical
position and rest them on a 6 to 10-inch
block. Mark the location on the bulk-
head opposite the shock mounts where
the bulkhead mounting plates are tobe
welded. Drill and tap these mounting
plates for 3/8'"-24 bolts, spotting the
holes from the holes in the shock mount
brackets. Boltthe mounting plates tem-
porarily to the shock mounts and tack
weld the platestothe bulkhead. Remove
the bolts securing the shock mounts to
the mounting plates and set the units a-
side. Completetheweld onthe mounting
plates, and then secure the units to the
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mounting plates. This completes the
mounting details.

(5) FIELD CHANGES IN THE TDZ
TRANSMITTER. — Certain wiring modi -
fications and additionsinthe TDZ trans-
mitter are necessaryinorder to control
the CU-255/UR coupler automatically.
These changes are shown in the Bureau

UNCLASSI FIED
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o Ships interconnection wiring diagram
(RE 66D 2011E)andare described com-
pletely in the Field Change Bulletin for
Field Change #7 (Stock No.F 16-M-384502 -
-218).

(6) TYPICAL INSTALIATION. - Fig-
ure 3-4showsablock diagram of a typi-
cal shipboard TDZ/RDZ installation
usingtheCU-255/UR Antenna Couplers.

AN-3108-22-14P 7
\\
\

—T

—* g AT-150/SRC
| 1 t \L or UHF
| 1< | 1 K5--359/SHE ANTENNA
m - l:-/'ﬂ /t?
AN-3108-22-148 4 = va-982/u
#l #” i3 or
/v8-1678/u
ANTENNA COUPLERS
CU-255/UR
MSCA-10
«‘"Pﬂ/
MSCA-19
1
/
RG-18/U
6-10/U G-
ue.walu/q 10/ VG-941A/u
10Z FILTER
TYPE 53349
! ; UG-G IAJU us-S4 1A/u ﬂ]
| | |
4}1]_ RDZ ! 1z 10 TV
f ve-94ia/u
i— AN-3106-22-143 M-3106-22-14$ 7 RG-9A/U
\ [ SELECTOR CONTROL / nel
CONTROL UNIT R UNIT h }5
$ INDICATOR UNI A0z
TYPE 23497 TYPE 23496 ’
Figure 3-4. Typical TDZ- RDZ Installation
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2. ANTENNA COUPLER CU-332A/UR.

a. GENERAL DESCRIPTION. — The
CU-332A/UR Antenna Coupler equipments
when assembled into a group o two to
sixX units provide a systemfor operating
two to six UHF communication circuits
into a single antenna. One coupler unit
is required for each transmitter or re-
ceiver, or transmitter-receiver com-
bination.

AntennaCoupler CU-332A/UR is identi-
cal to Antenna Coupler CU-255/UR ex-
ceptforthedrivemechanism. Thedrive
mechanism for the CU-255/UR provides
manual and automatic tuning o the cou-
pler; whereas the drive mechanism for
the CU-332A/UR provides for manual
tuning only. These drive mechanisms
are interchangeable on the RF section
of the couplers.

The CU-332A/UR coupler is used witn
manually-tuned UHF equipment such as
the M« lel TEE transmitter and the AN/
URR-13 receiver, any other manually-
tuned equipment operating in the 230 to
390 mc frequency range.

b. MAIN COMPONENTS. — Antenna
Coupler CU-332A/UR consists of two
major components; the coupling cavity
or RF section, and the manual drive
mechanism (see Figure 3-5).

For a brief description of the RF sec-
tion refer to the preceding material on
Antenna Coupler CU-255/UR. The tun-

Figure 3-5. Manual Drive
M echanism
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ing mechanism fits into the top of the
RF section. There are two tuning knobs
and two counter dials onthe drive mech-
anism. One knob adjusts the length of
the quarter-wave coupler and the other
knob adjusts its position with respect to
the cutaway section of the antenna line.

For a complete description o these
units refer to the Instruction Book for
AntennaCoupler CU-332A/UR, NavShips
91745.

c. REFERENCE DATA.

(1) FREQUENCY RANGE:
230 to 390 mc normal
227 to 396 mc maximum

(2) POWER REQUIREMENTS:
No AC or DC power is required for op-
eration of this equipment.

(3) POWER OUTPUT:
Canbeusedwithtransmitters with out-
puts up to 100 watts.

(4) CHARACTERISTICIMPEDANCE:
50 ohms

(5) OVERALL DIMENSIONS:
Height 62-1/2"
Width 4-3/4"
Depth 8-5/16"

(6) WEIGHT: 79.9 pounds

(7) STANDARD NAVY STOCK NUM -
BER: F16-C-91733-5601

d. INSTALLATION. —AntennaCoupler
CU-332A/UR isnormallyinstalled verti-
cally onabulkhead. It is secured to the
mounting surfaceby meansd cap screws
or boltsinthe mounting bars attached to
U-shaped shock mountbrackets. Where
spacelimitations require it, the coupler
can be mounted horizontallyontheover-
head; however, thisisgenerally undesir -
able.

The installation information for the
CU-255/UR in the preceding section
applies to this coupler also, since the
couplers are similar.

Figure 3-6 shows a block diagram of
a typical TED-AN/URR-13 installation
using theCU-332A /UR Antenna Couplers.
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UG—i678/U
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ANTENNA COUPLERS 2
CU-332A/R
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UG—%BRZ/U
/UG—|67B./U
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Figure 3-6. Typical TED-AN/URR-13 Installation
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ANTENNA COUPLER

CU-274/UR
17 11 | | .
@ @ :
[ i —
_ - |
1 — 02,8 |.
M) Q 0 W
N ] SELECTOR CONTROL
L...[ @ | C-1219/UR
‘ , J
__J T FT_J | )

TERMINAL BOX
J—493/UR

Figure 3-7. Antenna Coupler CU-274/UR
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3 ANTENNA COUPLER CU-274/UR. There is no meter indication when tun-
ing a channel for receiving. The auto-

a. GENERAL DESCRIPTION. — An- tune dials on top of the coupler bear an

tenna Coupler CU-274/UR provides for approximate frequency calibration. The
the simultaneous operation of four UHF  coupler is completely shielded and pro-
transmitters or receivers into a single duces no RF interference.
antenna in the frequency range of 225 Selector Control C-1219/UR has a 10-
to 400 megacycles (sce Figure 3-7). position switch for selecting any one ot
The coupler has four cavities which  the 10 pre-selected frequency channels
areindependently tuned either automati- of any single cavity autotune mechanism
cally or manually. For automatic tuning of the coupler. It also has a pilot lamp
each cavity must first be pre-tuned to  and a power "ON-OFF" switch.
10 corresponding frequency channels in Terminal Box J-493/UR contains four
the frequency range of the attached re- Lakelite barrier-type teowwmminel baveweds.
ceiver or transmitter, and thereafter it It permits the interconnection of four
is automatically retuned by an autotune ~ RDZ (or similar) receivers and their
mechanism. Manualtuning of each cav- Remote Channel Selectorsthrough the An-
ity is possible when the clutch release  tennaCoupler CU2274/UR. (Transmitters
knob is loosened. are connected directly to the coupler.)

Antenna Coupler CU-274/UR was de-
signed primarily for use with the TDZ

transmitter and RDZ receiver, but it c. REFERENCE DATA.
may be used with other UHF equipments -
such as the TED and AN/URR-13. (1) FREQUENCY RANGE:

225 to 400 mc
b. MAIN COMPONENTS. — The equip-

ment that is supplied with Antenna Cou- (2) CHARAEBRRIDLIL HVESSSYL R
pler CU-274/UR is listed in Table 3-2. 50 chms

Antenna Coupler CU-274/UR consists
of four identical coaxial resonators (3) TYPE OF TUNING:
mounted in a frame along with their as- Capacitively-tuned cavities
sociated autotune mechanisms. A meter
onthecoupler indicates maximumtrans- {(4) POWER REQUIREMENTS:
fer of energy when any channel is prop- 115 volts AC, single phase, 60
erly tuned to the transmitting frequency. cycles (for automatic tuning)

TABLE 3-2. EQUIPMENT SUPPLIED WITH ANTENNA COUPLER CU-274/UR

! ! T | Overall Dimensions =
| . ype | (I'nches) 'Weight
! Unit Designation Qty. - , (Ibs) !
L R o ‘Height . Width |Depth _ -
E Antenna Coupler ) CU-274/UR 1 14-7/16!'15-1/8 ' 11-7/8 57 ‘
i Mounting Brackets : 2 1 -12 - 12212 7.
| Selector Control ., C-1219/UR 1 5-13/16, 5-1/8 /3-11/64. 5 ‘
| l'erminal Box J-493/UR 1 10-1/2 11 . 2-5/8 , 5-1/4
! Mating Connectors: | ,
| for CU-274/UR UG-21B/U 5 | | |
} 1AN 3106A-24-55 « 4 i | !
| | AN-3057-16 4 |
t for J-493/UR | AN-3106A-24-5P ; 4 |
i j I\‘T_znr.:v_lé A )
! i AN-3106A-22- 148 o] | 1
| | AN-3057-12 P8 | ,
I for C-1219/UR iAN-3106A—24—5P T | ;
i AN-3057-16 1 l
| AN-3106A-145-7S" 1 | !
,AX-3057-6 L ‘
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Figure 3-8. Antenna Coupler CU-284/UR
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(5) MAXIMUM RF INPUT POWER:
100 watts

d. INSTALLATION. - AntennaCoupler
CU-274/UR may be table or bulkhead
mounted. Two mounting brackets with
shock mounts are supplied for mounting
the coupier.

The coupler has 5 Type "N" RF con-
nectors: four input connectors and one
antenna connector. There are also 4
Type ""AN' connectors for the power and
control cables. All the mating connec-
tors required for cablc connections to
the units of this equipment arefurnished
withthe equipment. Mounting bolts and
external cables are not supplied.

There should be a minimum adjacent
channel separation o 15 mc between
operating frequencies o the four cav-
itiesof thiscoupler. When the frequen-
cies must necessarily be close to each
other, itis preferableto selectfrequen-
ciesinthe low end o the band if pos-
sible. The adjacent channel attenuation
characteristics of the coupler is better
at low frequencies than it is at higher
frequencies.

When this coupler is used for simul-
taneoustransmitter and receiver opera-
tion, do not tune a receiver channel to
the same frequency as a transmitter
channel. This would result in damage
to the receivers.

The CU-274/UR is used in submarine
UHF installations because of its com-
pact size. However, the CU-274/UR is
not as efficient as the CU-255/UR or
CU-332A/UR couplers; therefore, it
should be installed only when itis not
practicable to install one of the more
efficient types of antenna couplers.

4, ANTENNA COUPLER CU-284/UR.

~a. GENERAL_ _ DESCRIPTION. - An-
tenna Coupler CU-284/UR (see Figure
3-8) permitsthe simultaneous operation
of two UHF transmitters or receivers
into a single antenna in the freguency
range of 225 to 400 mc. It isdesigned
for installation in submarines and other
small vessels primarily.

The coupler istuned manually and con-
sists of two capacitively-tunedresonant

ORIGINAL
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cavities; each cavity has a 50-ohm ter-
minal impedance. The output circuitis
provided with a metering circuit for in-
dication of proper tuning of the cavities.

Thiscouplerissimilarto Antenna Cou-
pler CU-274/UR except that it can be
tuned manually only anditaccommodates

twu sradiu wAanipmente inctead of four.

The efficiency of the CU-284/UR an-
tennacouplerisbetter thanthe efficiency
of the CU-274/UR antenna coupler but it
isless efficientthanthe CU-332A/UR or
CU-255/UR antenna couplers.

Antenna Coupier CU-284/UR may be
used with UHF equipments such as TDZ-
RDZ and TED-AN/URR-13. However,
if this coupler isinstalled in a system
having quick-shift features(suchas TDZ-
RDZ), these features will be lost since
the CU-284/UR must be manually tuned.

b. REFERENCE DATA.

(1) WEIGHT: 16 pounds
(2) FREQUENCY RANGE:
225 to 400 mc

(3) OUTPUT IMPEDANCE:
50 ohms

(4) TYPE OF TUNING:
Manual. tuning of capacitively-tuned
cavities.

(5) MAXIMUM RF INPUT POWER:
100 watts

(6) POWER REQUIREMENTS:
None

(7) INSTRUCTION BOOK:
NavShips 91790

c. INSTALLATION. -TheCU-284/UR
AntennaCoupler may be mounted on the
bulkhead or on the overhead. It has a
dustcover (held in nlace by two screws)
which must be removed to gain access
to the tuning dials.

There is a UG-30/U connector on the
vottouin of each cavity itor connccting e
transmissionlinesfromtheradio equip-
ment~.The 50-ohm antenna transmis-
sionlineconnectstoa modified UG-58/U
connector on the back o the coupler.
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5. ANTENNA COUPLER CU-355/UR.

a. GENERAL DESCRIPTION. - An-
tenna Coupler CU-355/UR provides for
the simultaneous operation of four UHF
transmitters and/or receivers into a
single antenna in the frequency range
of 225 to 400 mc (see Figure3-9). Ii
addition to the advantage of simplifying
antenna installations, the coupler im-
proves the performance of equipments
connected toit by discriminatingagainst
spurious responses and emissions.

The coupler has tour cavities which
are independently tuned either auto-
matically or manually. For automatic
tuning each cavity must be pre-tuned to
10 corresponding channels in the fre-
quency range of theattachedtransmitter
or receiver. Each cavity thereafter is
automatically retuned by an autotune
mechanism. Manual tuning of each

UNCLASSIFIED
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cavity is

bossible when the autotune
locks are

isengaged.

b. MAINCOMPONENTS.- The equip-
ment that issupplied with Antenna Cou-
pler CU-355/UR isiisted in Table 3-3.

The mechanism of the unit is mounted
on asingle rigid casting and enclosed in
a formed aluminum cabinet. M anual
tuning controls and pre-set channel
selector switches; as well as a power -
monitor meter are provided on the front
panel. Each cavity hasa power monitor
and standing wave ratio indicator. A
twelve-positionswitch on thefront panel
of thecoupler permitsreading power or
standing wave ratio at any one of the
four inputs on a signal meter on the
front panel.

Antenna Coupler CU-355/UR may be
operated remotely but the remote con-
trol equipment is not supplied.

TABLE 3-3. EQUIPMENT SUPPLIED WITH ANTENNA COUPLER CU-355/UR
Overall Dimensions .
Unit DesiT‘]rYE\fion Qty. (inches) V\(/le;(;:])ht
9 Height| Width | Depth
Antenna Coupler 1 14 (17-1/2 24 100
Mounting Brackets 2
Mating Connectors | UG-21B/U 4
UG-59A/U 1
AN-3108B-20-27S 4
AN-3108B-18-3S 1

c. REFERENCE DATA.

(1) FREQUENCY RANGE:
225 to 400 mc

(2) CHARACTERISTIC IMPEDANCE
50 ohms

(3) TYPE OF TUNING:

Closed coaxial line resonators

———
W
'

POWER REQUIREMENTS:
1P5 volts AC, single phase, 60
cycles (for automatic tuning)

(5) MAXIMUM RF INFPUT POWER:
200 watts

d. INSTALLATION. = Antenna Cou-

ORIGINAL

pler CU-355/UR may be table or rack
mounted. In order to table mount, four
Barry C-2090-6 shock mounts are at-
tached to the coupler and the shock-
mounted unit issecured tothe table top.

In order to mount in a standard relay
rack remove the aluminum cabinet and
secure the two rack mounting angles
which are stored inside the cabinet to
the sides of the front panel; Place the
Antenna Coupler upon the rails which
run from the front to the rear uprights
of the standard relay rack. Secure the
rack mounting angles to the front up-
rights of the rack.

T;le Oper&ii.ug fre Muen\;ies Vi el e st tdjor
must be separated by one megacycle or
more, depending on the characteristics

of the auxiliary equipment.
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6. ANTENNA COUPLER CU-377/UR.

a. GENERAL DESCRIPTION.- An-
tenna Coupler CU-377/UR (see Figure
3-10) permits the simultaneous opera-
tionof twoUHFtransmitters or receiv-
ersintoa single antenna inthe frequency
range of 225to 400 mc.

This coupler is similar to Antenna
Coupler CU-284/UR except that it has
better resettability, lower insertion
loss and greater adjacent channel sep-
eration.

Antenna Coupler CU-377/UR isprim-
arily intended for use with Navy Models
TED and AN/URR-13 UHF radio trans-
mitting and receiving equipment.

b. REFERENCE DATA.

(1) WEIGHT: 9.5 pounds

ORIGINAL

UNCLASSIFIED
NAVSHIPS 900,121(A)

Section 3-2
Paragraph 6a

(2) FREQUENCY RANGE:
225-400 mc

(3) OUTPUT IMPEDANCE:
50 ohms

(4) TYPE OF TUNNING:
Manual tunning of capcitively-
tuned cavities.

(5) POWER REQUIREMENTS:
None

(6) INSTRUCTION BOOK:
NavShips 92187

c. INSTALLATION.-TheCU-377/UR
Antenna Coupler may be mounted on the
bulkhead or on the overhead. It hasa
dust cover which must be removed tc
give access to the tunning dials.

Three UG-21B/U connectors accommo-
date the transmission lines from the
radio equipment and antenna.
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SECTION 3-3

HF MULTICOUPLERS

1. GENERAL DESCRIPTION

A system of high frequency antenna
couplers has been developed for simul -
taneously operating up to four trans-
mittersintothe sameantenna in the fre-
quency range of 2 to 26 mc. These an-
tenna couplers are made up into four
channel groups, each group operating
in one of the following bands: L-6 mc,
4-12 mc, 6-18 mc and 9-26 mc. To ob-
taincomplete coveragefrom 2 to 26 mc,
four coupler groups andfour broad-band
antennas are required. These experi-
mental equipments are designed for in-
stallation on the USS Northampton

(CLC-1).

The four types of antenna couplers in
this system are listed in Table 3-4.
The AN/SRA-15 Antenna Coupler,
whichistypical of this group of couplers,
provides for the simultaneous operation
of four transmitting equipments, each
with 500 watts output, intoa single broad-
bandantenna (seeFigures 3-11).I1t covers
thefrequency rangefrom 6 to 18 mcand
will operate into any antenna having a
standingwaveratio, relativeto50-ohms,
of 3tolor better. Thefourtransmitters
connected to this coupler may be oper -
.ated anywhere in the frequency range
from 6 to 18 mc, as longas a separation
of 10% is maintained between operating
frequencies.

2. MAIN COMPONENTS.

Each antenna coupler consists of four
drawer assembliesanda cabinetto house
the drawers. Each drawer or coupler
unit provides meansfor couplinga trans-
mitter to the common antenna line.

Thecommon antennaline extends.from
the antennaterminal tothe topmost cou-
pier unit in the cabinet. Here the iine
ends and is short-circuited. This line
also has asection ofthe outer conductor
cut away where it passes through each
o the coupler units. At the cutaway
sections the inner conductor is severed
and the ends brought to two terminals.
A one-turn loop is inserted in series
with the inner conductor at these ter-
minalsineachofthecouplerunits. These
loops provide coupling tothe inductance
of the capacity-tuned tank circuit in each
unit. The tank capacity is tapped, pro-
viding an impedance-divider circuit
which presents an input impedance of
50 ohms resistance when the unit is
properly tuned. Thecombination of the
tuneable tank and coupling circuits con-
stitutes a transformer which matches
the antenna impedance to the 50-ohm
linetothetransmitter and provides high
efficiency in power transfer to the an-
tenna. The high "Q' tank circuit pro-
vides the required isolation between
channels when a 10% channel separation
is maintained.

TABLE 3-4. HIGH FREQUENCY MUILTICOUPLERS

Frequency | Dverall Dimensions (Inches) 1 Weigh-t—l
Antenna Coupler Range (mc) Height Width | Depth | (Ibs) ,
% ! i
AN/SRA-13 2-6 33-1/2 25 18-3/4 253
AN/SRA-14 4-12 *33-1/2 25 15-3/4 223
AN/SRA-LS s=lg *33.1/72 25 i 15-3/4 218
AN/SRA-16 9-26 *28 28 21-5/8 295 !
* Add 12" to height for blower motcr and fan housing.
3-19
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Each coupler unit has a reflectometer

or match indicator located in the trans-
missionline fromthetransmitter. This

device measures the reflected wave on
the line from the transmitter and thus
indicates the degree of mismatch pre-
sented by the coupler unit with respect

tothe 50-ohm line. The€iuatiliindicatos
provides a means for adjusting the cou-
pler unit. Itis only necessary to adjust
two controls for a minimum reading on
the match indicator. It absorbs very
little power from the line, and does not
disturb the impedance of the iine in ihe
frequency range in use. It permits ad-
justingthe unitfor astanding wave ratio
o 1.1 to 1.0 referred toa 50-ohmre-
sistive load.

In order to fix the values of the per-
formance factors and also to make the
tuning of the units a simple matter, the
input coupling capacitor and thetank tun-
ing capacitor are ganged and operated
by one control. The coupling loop is
controiied separately; hence, each cou-
pler unitisadjusted by means of two con-
trols.

All four of theseantennacoupler equip-
ments have the same general design.
Antenna Coupler AN/SRA-16 utilizes
capacitive coupling and parallel opera-
tion as compared to the inductive cou-
pling and series operation of the other
three equipments. However, the input
circuitry andthemethod of control, tun-
ing indication, andoperation are essen-
tially the same. The performancefac-
tors are similar also.

3. REFERENCE DATA.

a. FREQUENCY RANGE:
2to 26 mc

b. POWER REQUIREMENTS:
115 volts AC for blower motor. No

power required for tuning the couplers.

c. POWER HANDLING CAPABILITY:
Will operate with transmitters having
an output oi 500 waiis.

d. CHARACTERISTIC IMPEDANCE:
50 ohms
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4. INSTALLATION.

The outline and mounting dimensions
for these antenna couplers are given in
Figure 3-12.

All of these equipments except the AN/
SRA-13 have a blower motor and fan
housing mounted on top c¢f the cabinet.

The four coupler unitsof the AN/SRA-
16 arestackedinacluster-typearrange-
ment; whereas, the units of the other
three equipments are stacked one on
top of another,

Aclearance of aleast 24 inches is re-
quired in front of the equipments fer
withdrawal of thecoupler units from the
cabinets. Adequate clearance on the
right side must be provided for bending
the RG-18/U antenna line.

These equipments were designed for

use onlarge ships where space is avail-

~ L1 £ ¢+ -~ v
aoir€ 10T i Lequn'ed

tennas. .

broad-band an-

When these equipments are installed
aboard the CLC-1, a 50-ohmresistive
load will be provided at each of thean-
tennacoupler positions. Thetransmis-
sion line from a transmitter being set
up will be connected to a 50-ohm load
for all tuning and calibrating of itscon-
trols. An antenna coupler being setup
for the first time will be set in accord-
ancewith thetypical tuningcurvesshown
in the instruction book. Then the line
from the transmitter, which has been
connected to the 50-ohm load during
transmitter tuning, will be transferred
to the antenna coupler. With thetrans-
mitter in the tune position, theantenna
coupler tuning will be completed. The
transmitter will then be setto " Operate"
and a final trimming of its controlsper
formed.

These antenna couplers provide anis-
olation or voltage ratio of 15to 1. This
gives a greater degree of isolation be-
iween iransmiiiing equipmenis than ;>
generally needed, but it has the addi-
tional effect of reducing the tendency
toward interaction between units.
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TEST SET, FILTER
T“ —734A/SRA-9

& & &

SHORTING PLUG(3)

FILTER J—-4BZ2/SRL-%

CASE, FILTER
CY—1125A/ SRA-9

CASE, FILTER
CY-1325/SRA-5A

Figure 3-13. Filter Assembly, Electrical AN/SRA-9A
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SECTION 3-4

FILTER TYPE MULTICOUPLERS

1, RECEIVING FILTER ASSEMBLY

AN/SRA-9A.

a. GENERAL DESCRIPTION. - Filter
Assembly, Electrical AN/SRA-9A (see
Figure 3-13) makes possible the multi-
ple operation of a maximum of 28 radic
receivers from a single antenna. (ltis
preferable, however, to limit each AN/
SRA-9A to atotal of 7receivers.) This
filter assembly or '""multicoupler' pro-
vides sevenRF channelsinthefrequency
range from 14 kc to 32 mc. Any or al
of these channels maybe used independ-
ently o and simultaneously with any of
the other channels. Connections to the
receivers are made by coaxial patch
cords in a manner similar to that em-

ployed with conventional antenna patch
panels now in use on shipboard.

Separation of the frequency range into
channels is accomplished by combina-
tions o filter subassemblies which plug
into the main chassis. Each filter sub-
assembly consists of complementary
high-pass and low-pass filter sections,
the common crossover frequency of

which mar ks the division between chan-
nels.

The filters not only guard against in-
terference atfrequenciesfalling outside
the channel being used but also prevent
receivers connected to alternate rows
of jacks fxrom interacting with Laca other
when their tuning and trimming adjust-
ments are made.

Filter Assembly, Electrical AN/SRA-
9A is designed to withstand impressed
signals as great as 50 volts when the
equipment is terminated in resistive
loads not exceeding 180 ohms. Although
the open circuit voltage introduced into
a receiving antenna when itis closely
coupled toahigh-power transmitting an-
tenna may wellbe in excess of 100 volts,
the upper limit of 50 volts will seldom
be exceeded when these antennas are
terminated in moderately low imped-
ances suchasare normally encountered
aboard ship.

b. MAIN COMPONENTS. -Theequip-
ment that is supplied with the AN/SR A-
9A will be found listed below in Table
3-5.

TABLE 3-5. EQUIPMENT SUPPLIED WITH AN/SRA-9A

Type Overall Dimensions | eight
Qty. Name of Unit Number | (Inches) — {(pounds)
H | w | o
i Panel Filter J-482/SRA-9 8-2/3 19 2-1/8 | 10.25
R Filter 18total
? | Subassemblies 4 2 3 2 (avg)

1 Test Set, Filter

TS-734A/SRA-9 | 2

6-1/413-1/2 |1

Dummy;
Connector Piugs

[ON]

_ CY-1129A/SRAH | 9-1/2 | 25-1/4 | 12-3/4 | 24.6
1| Case, Filter O -y _-1325/SRA9A| 6-1/4 | 12-3/8 | 9-3/8 | 12.12
ORIGINAL 3-23
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Figure 3-14. Filter Assembly, Electrical F-145/SRA-9
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(1) FILTER ASSEMBLY, ELECTRI-
CAL F-145/SR A-9, consists of a Panel,
Filter J-482/SRA-9 and a set d nine
filter subassemblies, any six o which
can be used at one time (see Figure 3-
14). Thefilter subassemblies are sealed
units consisting of inductorsand capaci-
tors andareterminated infour -terminal
plugs whicharedesignedto engage octal
receptacles on the main chassis. The
subassemblies have numbers stamped
on them which indicate their crossover
frequencies. These numbers can be
viewed through windows in the front
panel. The six subassemblies that are
to be used should be assembled in the
order of decreasing frequencies from
left to right as viewed from the front o
the panel.

Panel, Filter J-482/SRA-9 contains
one antenna input jack, 28 output jacks,
21 decoupling resistorsand éoctal sock-
ets. The antenna input jack and the 28
output jacksareall Navy Type-49120 K F
connectors. (Eventually, it is planned
toreplacethese jackswith Type C quick-
disconnect connectors.) Thefilter sub-
assemblies plug into the octal sockets
in the rear o the main chassis. The
bottom jack in each row o output jacks
is painted red to indicate that it is con-
nected directlytoits subassembly. The
other three output jacks in each row are
unpainted to denote that they are decou-
pledfromtheir corresponding subassem-
blies by 300-ohm resistors. The front
panel may be removed from the main
chassis for servicing by removing six
machine screws.

To keep losses at a minimum, the in-
put and output of Filter Assembly F-145/
SRA-9 aretobeterminatedin 180 ohms.
However, only a slight reflection loss
(of theorder of 1.0 db) results when the
input is terminated in 70 ohms, a value
typical of the impedance of RF cables
used in receiving antenna installations
aboard ship.

(2) TEST SET, FILTER TS-734A/
SR A-9(Std. Navy StockNo.N16-A-2208!
-1028) is usedto check the performance
characteristics of any of the filter sub-
assemblies.

ORIGINAL
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(3) CASE, FILTERCY -1 129 A/SRA-9
i sconstructed of heavy metal andisfitted
with woodeninserts which provide com-
partmentsfor stowing all ninefilter sub-
assemblies, thethree dummy connector
plugs, J-482/SRA-9 and TS-734A/SR A-9.
This case is furnished when an AN/SR A -
9A equipmentisto be stowed away from
an operating positionand the components
subsequently used as replacements.

(4) CASE, FILTERCY-1325/SRA-9A
isametal case smaller than CY-1129A/
SRA-9 but similarly fitted with wooden
inserts divided into stowage compart-
ments. This case provides stowage
space for three of the filter subassem-
blies, thethreedummy connector plugs,
and TS-734A/SRA-9 at the operating
position aboard ship.

(5) DUMMY, CONNECTOR PLUGS
(Std. Navy Stock No. N17-C-11542-
3501). Three of these shorting plugs
aresuppiiedwiththe AN/SRA-5A. When
substitutedfor afilter subassembly, the
plug replaces the low-pass filter with
a direct connection. The row d jacks
associated withthe socket into whichthe
plug is inserted will be rendered inop-
erative sincethe plug does not servethe
purpose of the high-pass filter.

c. REFERENCE DATA.

(1) FREQUENCY RANGE:
14 kc to 32 mc

(2) PRI MARY POWER REQUIRE-
MENTS: None

(3) CHARACTERISTICIMPEDANCE:
180 ohms

(4) POWER HANDLING CAPABIL-
ITIES:

The units are designed to handle 50
watts. This shoul d t e sufficient to dis-
sipate the energy picked up by the re-
ceiving antennafrom nearby transmit-
ting ant ennae.

(5) CONTROLS: None. Selectionof
proper frequency range is accomplished
by plugging the receiversintothe proper

row o jacks.
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TABLE 3-6. FILTER SUBASSEMBLIES SUPPLED WITH AN/SRA-9A

Unit Manufacturer 's Crossover Standard Navy
Part Number Frequency Stock Number
Filter, Band Pass 1421 50 kc N16-F-32558-5354
Filter, Band Pass 1422 150 kc N16-F-32608-3241
Filter, Band Pass 1423 300 kc N16-F-32635-6249
Filter, Band Pass 1424 530 kc N16-F-32677-5761
Filter, Band Pass 1425 1600 kc N16-F-32682-3289
Filter, Band Pass 1476 2000 kc N16-F-32686-7361
Filter, Band Pass 1427 3500 kc N16-F-32700-1361
Filter, Band Pass 1428 7000 kc N16-F-32705-5361
Filter, Band Pass 1479 14,000 kc N16-F-32716-5079 |

(6) INTERCHANGEABILITY:

All plug-inassembliesareinterchange-
able from socket to socketandfrom unit
to unit. It is necessary, however, that
all subassemblies beinstalled in the or -
der o decreasing frequencies from left
to right, as viewed from the front.

(7) INSTRUCTION BOOK:
NavShips 91770

d. INSTALLATION.

(1) FILTER SUBASSEMBLY SELEC-
TION. — Selection of the proper combina-
tions of filter subassemblies must be
made before Filter Assembly, Electri-
cal F-145/SRA-9 isinstalled inits per-
manent location aboard ship. Selection
of subassembliesis dependent upon the
types of receivers and antennas to be
used and the frequency ranges to be
covered. The nine filter subassemblies
supplied with the equipments are listed
in Table 36,

The filter subassemblies are designed
tobe used with existing communications

3-26

receivers as well as with new receiving
and terminal equipment scheduled for
future distribution to the Fleet. Re-
ceiver frequency ranges will determine
which filter subassembly will be used
with any given receiver. For example,
if alargenumber o Model RBC receivers
is available, a proportionately large
number of high frequency subas'semblies
would be employed. On the other hand,
withthe Model RBA and RBB receivers,
use of medium andlowfrequency subas-
semblies would be indicated.

Selection of the proper antenna to be
used in conjunctionwith Filter Assembly,
Electrical F-145/SRA-9 is dependent
uponthefrequency rangesto be covered.
Short antennas shall be used with hi gh
frequency ranges: long-wire or flat-top
antennas shall be used with medium and
low frequency ranges.

(2) FILTERSUBASSEMBLY INSTAL-
LATION. —When the proper filter sub-
assemblies coveringall frequenciesover
which operation is to be conducted have
been selected thay are plugged into the
octal sockets on the rear of the main
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chassis. For normal operation, it is
imperative that the frequency ranges of
the filter subassemblies (identified by
their crossover-frequencylabels as seen
from the front of the Filter Assembly,
Electrical F-145/SRA-9) progress from
the lowest on the right to the highest on
the left. After each subassembly has
been plugged into its socket, it is to be
secured to the panel by means o the
machine screws through its top and
bottom flanges Do not relyon thefour -

semblles Make certaln the machine
screws are secured tightly before the
filter assembly is installed in its rack
mounting.

(3) INSTALLATION OF THE COM-
PLETE UNIT. —=With the filter subas-
semblies in place, Filter Assembly,
Electricai F-145/SRA-9 is mounted in
a standard 19-inch relay rack. Sixma-
chinescrewsfasten Panel, Filter J-482/
SRA-9 to the main hhassw Four addi-
tional screws secure the complete unit
to the relay rack. Itis recommended
thataclearance of at least 18-inches be
maintained behind the rackin order that
the subassemblies maybe easily changed.

The receivers and filter assemblies
should be arranged in such a manner
that the length of interconnecting cables
" iskepttoaminimum consistent with re-
quirements for operation, maintenance
and servicing.

In normal operation, the filters dis-
sipate little heat and therefore no pro-
vision for additional ventilation is nec-
essary in the radio rooms.

e. OPERATION.

(1) CHANNEL SELECTION. - Since
’avy communications receivers gener-
allw onerate thl‘uuguuut il‘CG’\lu ACV Da'xus
which exceed the widths of the channels
normally provided by the filter subas-
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semblies, it is emphasized that a given
receiver must be connected tothe partic-
ular row o output jacks which provides
the desired signals. To illustrate this
point, when using aModel RBC receiver
withthefilter equipmentin Figure 3-14,
it will be necessary to change the pnsi-
tion o the patch-cord which feeds this
receiver whenthe receiver is tuned to a
channel in another filter subassembly
(for example, fromthe 7, 000-14,000 kc
band to the 14,000 kc-32 mc band).

(2) OUTPUT JACK SELECTION.-
When necessary, the bands of frequen-
cies available in a given row o output
jacks may be changed either by using
different combination of subassemblies
or by removing various subassemblies
and inserting " shorting plugs" which are
provided with the equipment. These
shorting plugs provide continuity between
successive subassemblies, as required
when testing or when a subassembly is
removed for any reason, without the
necessity for changingthe positionof the
remaining subassemblies.

The red-painted jacks at the bottom of
each row, being directly connected to
the subassemblies, should be usedwhen-
ever maximum signal strength is de-
sired. Theother (unpainted) jacks, being
decoupled by 300-ohm resistors, are
suitable for use with relatively strong
signalsor with those whichare o some-
what secondaryimportance. Intheideal
arrangement only one receiver would
be connected directly (i. e. at the red
jack) to each assembly, thus providing
for maximum of seven directly connec-
ted receiverswitheachantenna. At fre-
quencies somewhat removed from the
crossover points, the performance o
each o these seven receivers should be
comparable with that obtained if are-
ceiver were directly connected to the
antenna. Likewise, the performance of
twenty-one receivers connected to the
""decoupled jacks'* should be comparable
with the performance of three receivers
decoupled in like manner using conven-
tionai patch-paneis withagiven antenna.
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Figure 3-15. Filter Assembly, Electrical AN/SRA-12
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2. RECEIVING FILTER ASSEMBLY
AN/SRA-12.

a. GENERAL DESCRIPTION. = Filter
Assembly, Electrical AN/SRA-12 (see
Figure 3-15 ) is similar to but does not
replace the AN/SRA-9 and AN/SRA - 9A
filter assemblies. The differences be-
tween the AN/SRA-12 and AN/SRA-9
and AN/SRA-9A arethat the AN/SRA-12
employs Receptacle Connector UG-1111/U
and Plug Connector UG-968/U which
are improved quick-disconnect type r-f
connectors, whereas the AN/SRA-9 and
AN/SRA-9A usethe obsolete connectors ,
Types 49120 and 49121. The AN/SRA-
12 also incorporates a special switch
at each of the seven direct-output jacks
for automatically cutting in a terminat-
ing resistor when the plugs areremoved
from these output terminals. These
terminating resistors minimizelosses
when connected by terminating each of
thereceptacies in the bottom row in the
characteristic impedance of the filter
assembly. Although the characteristic
impedance ismismatched when the bot -
tom receptacle of any row is in use, the
disadvantage of the slight reflection
losses ismore than compensated for by
permitting the construction of inductors
and capacitors for practical size.
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Aside from these differences the AN/
SRA-12 is similar in appearance and
operationtothe AN/SRA-9 and AN/SRA-9A .

b. MAINCOMPONENTS. - The equip-
ment that i s supplied withthe AN/SRA-12
Filter Assem 111 be foundlisted be-

Fi Assembly will be list

low in Table 3-7.

(1) Electrical Filter Assembly AN/
SRA-12 comprises Filter Panel SB-404/
SRA-12, nine {ilier subassernblies, and
three shorting plugs.

(2) FILTER PANELSB-404/SRA-12. -
Filter Panel SB-404/SRA-12 isa rack-
mounted equipment with six octal re-
ceptacles on its rear face to accommo-
date any six of the nine filter subassem-
blies supplied. On the front face o the
panel are 28 quick-disconnect coaxial

output receptacles and one antenna in-
~naxrainal These nrnviﬂp,

4 OVIQT

respectively, ready connections to re-
ceivers and toan antenna or their asso-
ciated patch panels.

To keep losses at a minimum, the in-
put and output o Filter Assembly AN/
SRA-12aretobeterminatedin 180 ohms.
However, only a slight reflection loss
(of the order of 1.0 db) results when

TABLE 3-7. EQUIPMENT SUPPLIED WITH AI;\I/SRA:,-,I,Z _

i

i

K
Overall Dimensions |
|
|
!

| i . | Type (Inches) Weight
| Qty. | Name of Unit 1 ) (ibs) |
! ! T Number H W D | —
' 13 = — = — —— i
f I N — i
| | |
| 1 | Panel, Filter |SB-404/SRA-12 |8-3/4 |19 2-1/8 |10.25
\ i |
t { .
‘ ! | 18, total
L9 1 Filter Subassemblies | 4 2-1/161 3-7/16 | 2 (avg)
e i
! z

: & : Vg ‘)L/’l)é T T L ) !
N Shorting 1’lugs { t1-25) )L‘i IRl dh =i ! |
i i j ;
? | ! |
| | | / sl |

29 Connector, Plug L UG-9268/0 1-51,64; 1 diam. .
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the input is terminated in 52 ohms, a
value typical of the impedance of RF
cables used inreceiving antenna instal-
lations aboard ship.

(3) FILTERSUBASSEMBLIES.-Nine
filter subassemblies, designed for in-
sertion into the octal sockets on the
rear face of Filter Panel SB-404/SRA-
12, are provided. Eachisan hermetic-
ally sealed unit, factory calibrated, con-
sisting essentially of inductors and
capacitors. Fach is identified by its
cross-over frequency and by its standard
Navy stock number. Each subassrmbly
is fitted with a four-prong male plug,
keyedand matingwith a standard female
octal socket. Anysix of thesesubassem-
blies may be usedat onetimeto provide
a band of frequencies for reception in
the 14 kilocycle-to-32 megacycle range.

Thenine filter subassemblies supplied
with theequipments are listed in Table

3-8.

(4) SHORTING PLUGS. - Three
shorting plugs (dummy plug connectors)
areprovided withthe AN/SRA-12 equip-
ment to provide continuity of the signal
through the filter assembly in the event
asmany asthree of thefilter subassem-
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blies are taken out of the circuit.

c. KEFERENCE DATA.

(1) FREQUENCY RANGE:

14 k¢ tc 32 mc

{2) PRIMARY POWER REQUIRE-
MENTS: None
(3) CHARACTERISTIC IMPEDANCE:
180 ohms
(4) POWER HANDLING CAPABIL-

ITIES:

The units are designed to handle 50
watts. This should be suificient to dis-
sipate the energy picked up by the re-
ceiving antenna from nearby transmit -
ting antennas.

(5) CONTROLS: None. Selection of
proper frequency range is accomplished
by plugging thereceivers intothe proper
row of jacks.

(6) INTERCHANGEABILTTY:

All plug-inassemblies areinterchange-
able from socket tosocket and from unit
to unit. It is necessary, however, that

aer of decreasing frequencies from left
to right, as viewed from the front.

(7) INSTRUCTION BOOK:
NavShips 92206

TABLE 3-8. FILTER SUBASSEMBLIES SUPPLIED WITH AN/SRA-12

Unit Manufacturer's Crossover Standard Navy

n Part Number Frequency Stock Number
Filter, Band Pass CBTC 21 50 kc N16-F-32558-5354
Filter, Band ’ass CBTC Z2 150 kc Nlo-F-32608-3241
Filter, Band Puass CRTC 23 303 ke N16-F-32635-6249
Filter. Band Pass CBTC 44 530 kc N16-F-32677-5761
Filter, Band Pass CBTC Z46 1500 kc N16-F-41335-1901
Filter, Band Pass CBTC Z6 2000 kc N16-F-32686-73061
Filter, Band Pass | CBTC 47 35500 ke Nio-F-32700-1501
Filter, Band Pass CBTC 28 7000 ke N16-F-32705-5361
Filter, Band Pass CBTC 29 14,000 kc Nl16-F-32716-5079
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3. TRANSMITTING FILTER ASSEM-
BLIES.

a. GENERAL DESCRIPTION. - This
series of filter assemblies has been de-
signed for use with conventional ship-
board transmitters and antennas which
are unbalanced to ground. Each filter
assembly consists o complementary
low-pass and high-pass subassemblies
having identical cut-off frequencies.
They are used with radio transmitters
operating in the frequency range from
175 kilocycles to 18.1 megacycies.

Eachfilter assembly can beused alone
or in combination with other filter as-
semblies to provide means for simul-
taneous operation of two or more radio
transmitters on different frequencies
into a single antenna.

b. MAIN COMPONENTS. - This se-
ries of transmitting filter assemblies
comprises five different filter assem-
blies for operation in five frequency
ranges: Filter Assemblies, Electrical
F-159/SRT, F-160/SRT, F-161/SRT,
F-162/SRT and F-163/SRT.

Each filter assembly consists of three
units: acabinet, alow-pass subassembly
and a high-pass subassembly (see Fig-
ure 3-17).

In the vicinity of the crossover fre-
quency, thereis a definite-band offre-
quencies calledthe precluded band which,
if used, would result in an appreciable
loss of power within the filter. For
this reason, all of these filter assem-
blies, except Filter Assembly, Electri-
cal F-160/SRT, are equipped with a
switch for changingtheir crossover fre-
quencies. By changing the point of
crossover, it is possible to obtaincon-
tinuous coverage of the 175 kc to18.1
mc frequency range.

Thecabinet which housesthe subassem-
blies is equipped with extensionslides,
making it possible to withdraw the units
for inspection and servicing, A switch
actuator is provided in eacn cabinei so
that drawer assemblies with or without
switches may be installed.
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Thefilter subassembliesare construc-
tedinthe form of plug-in drawers. Each
drawer has an inspection door on the
front panel for visual inspection of the
unit in operation. Normally, the low-
pass drawer is installed on the left side
of the cabinet and the high-pass drawer
on the right, as viewed iruu the front.
However, provisions have been made
for interchanging the subassemblies
from left torightinthe cabinet by chang-
ing aconnecting strapineach of the sub-
assemblies.

Overall dimensions and weights of the
various drawers and cabinets are given
in Table 3-8, Equipment Supplied. In
addition to the equip ent listed in the
table, a set of spare partsis supplied
with each unit.

c. REFERENCE DATA.

(1) FREQUENCY RANGE:

175 kc to 18.1 mc
(2) PRIMARY POWER REQUIRE-
MENTS: None

(3) POWER HANDLING CAPABIL-
ITY;

Although the filter assemblies norm-
ally dissipate less than 20% of the RF
power output of the associated trans-
mitters, each filter subassembly is de-
signed todissipate over 500 watts if re-
quired: for example, under "fault” con-
ditions (i. e. antenna shorted, antenna

switch open, etc.).
m

{(4) CHARACTERISTIC IMPEDANCE:
180 ohms

(5) CONTROLS:

With the exception of F-160/SRT, a
lever on the front panel of the filter
assemblyshifts the crossover frequen-
cies to permit continuous coverage of
the frequency range.

(6) INTERCHANGEABILITY:

Allplug-inassemblies areinterchange-
able irom cabinet to cabinet and, wiih
internal changes, from left to right in
the cabinets.
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TABLE 3-9. EQUIPMENT SUPPLIED WITHTRANSMITTINGFILTERASSEMBLIES.
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_ Type Overall Dimensions (Inches) Weight
Name of Unit Designation Height ] Widih Depth (lbs)

Filter Assembly, Flectrical F-159/SRT 245-1/2 |
Cabinet CY-1215/SRT | 13-1/4 |44-1/2 | 30 | o2 |
Filter Subassembly F-173/SRT 12-1/4 | 19-7116 25-7/8 76-1/2
Filter Subassembly F-174/SRT 12-1/4 [19-7/16 25-7/8 77
Filter Assembly, Electrical F-160/SRT 176-1/2
Cabinet CY-1215/SRT | 13-1/4 |44-1/2 | 30 92 |
Filter Subassembly F-175/SRT 12-1/4 |[19-7/16 25-7/8 47-1/2
Filter Subassembly F-176/SRT 12-1/4 19-7/16 25-7/8 37
Filter Assembly, Electrical F-161/SRT 185-1/2
Cabinet CY-1215/SRT | 13-1/4 |44-1/2 30 92
Filter Subassembly F-177/SRT 12-1/4 |19-7/16 25-7/8 50
Filter Subassembly F-178/SRT 1 2 - 1-7/16 25-7/8 43-1/2 |
Fiiter Assembly, Elecirical F-192/0onT {
Cabinet MY Iigigaxet 13-1/4 E;;_l/z l3o 92
Filter Subassembly | F-179/SRT 12-1/4 '19—7/16 25-7/8 ‘ |
Filter Subassembly | F-180/SRT | 12-1/4 [19-7/16 25-7/8
Filter Assembly, Electrical F-163/SRT l
Cabinet CY-1215/SRT l | | 30 ‘ 92
Filter Subassembly F-181/SRT ] 12-1/4 |44-1/2 25-7/8
Filter Subassembly | F-182/SRT [ 12-1/4 !1@57/1@ 1 25-7/8 ‘ |

d. INSTALLATION.

(1) GENERAL.- The filter assem-
bliesare shippedwiththe subassemblies
installed. The components oif the subn-
assemblies are pre-set and require no
further adjustment. A check for pos-
sible breakage or loose connections
should bemade before putting the equip-
ment in operation. The installation is
completed by connecting appropriate
transmitters and the antenna trunk line
to the filter assembly.

assemblies should be as ciose togetner
inthe radic transmitting rocom as prac-
ticable, consistent with requirements
concerning accessibility for operation,

maintenance and servicing.

ORIGINAL

A clearance of 36 inchesis required
in front of the filter assembly for ser-
vicing and removing the piug-in subas -
semblies; a clearance of 18 inches is
required in the rear for the 9" x 11"
trunk whichconnectsthe filter assembly
to the antennas.

(2) MOUNTING THE CABINETS.-
Thereare several waysof installing the
SN assemblies, TSN wovmen s
electrical requirements and the avail-
able space. The units may be stacked
three high, two high Or just one alone.
in each casedifierent shock mounts and
shock mounting arrangements arere-
quired (see Figure 3-18).

(a) One Cabinet Installation. - Six
shock mounts are required. In eachot
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55' CAGE ANTENNA
9" xI1" TRUNK
3" COAX 3" COAX
FILTER FILTER
SUBASSEMBLY SUBASSEMBLY
F—177/SRT F-178/SRT
FILTER ASSEMBLY, ELECTRICAL
TBL F-161/SRT TBM
(@) TWO TRANSMITTER GROUP
"FLATTOP" ANTENNA
9" xI " TRUNK
3" COAX
\ FILTER FILTER
SUBASSEMBLY SUBASSEMBLY
\ F—175/SRT F—176/SRT
L FILTER ASSEMBLY, ELECTRICAL 3" COAX
TAJ F—60(XN-2) /URT o
(——1
' 3" COAX
. FILTER FILTER
3" COAX SUBASSEMBLY SUBASSEMBLY
F—I77/SRT F—178/SRT
FILTER ASSEMBLY, ELECTRICAL .
T8L F—161/SRT TBM |
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Figure 3-19. Typical Filter Asaembly Installations

(D) THREE TRANSM T TER_GROUP
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the four corners use "Barrymount' #C-
2060-T6, and in the center use "Barry-
mount™ #C-2150-T6. The dimensions
for placing these shock mounts are
shownin Figure3-18, using the figures
applicable to the base.

(b) Stacking Two Cabinets.= Nine
shock mounts are required as shown in
Figure 3-18. Use "Barrymount" #C-
2045-T6 at the four bottom corners and
"Barrymount" #C-2150-T6 at the bot-
tom center. The upper rear bulkhead
mounts are ""Barrymount' #C-2150-T6.
The center bulkhead mount is a '"'Barry-
mount"” #C-2045-T6.

(c) Stacking Three Cabinets. - Six
identical shock mounts are required in
this arrangement. Use one "Barry-
mount” #C-2150-T6 at each of the four
bottom corners of the lower cabinet and
one at each of the upper rear corners of
the top cabinet.

(3) FILTERASSEMBLY SELECTION.-
The choice of types and combinations
of filter assemblies for agiven installa-
tion depends upon the type of antenna
andtransmitter beingused. Figure 3-19
(a)shows theModel TBLand TBM trans-
mitters operating from a 55-foot cage
antenna. Althoughthe TBL canbeopera-
ted at the lower frequencies in this in-
stallation, it isavailabie for normal op-
erations in the range from 2000 to 3500
kc while the TBM operates from 3500 to
18,000 kc. By replacing subassemblies
F-175 and F-176, the TBL can be op-
erated below 600 kc whilethe TBM covers
its full frequency range from 2to18.1
mc.

A typical three-transmitter group using
twofilter assemblies isshown in Figure
3-19(b). The TAJ operates through out
its full frequency range from 175 to 600
kc, while the TBL and TBM share 2 to
18.1 mc band in the manner described
above.

Afour-transmitter group may be form-
ed by adding Filter Assembiy F-i55/5RT
to Figure 3-19(b) at left, permitting
operation of twoTAJ transmitters along
with the TBL and the TBM.
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The added ventilation requirements
due to a given filter installation aboard
ship depend primarily upon the power
output of thetransmitters and the char -
acteristics of the antenna system, Itis
assumed that one {ifth of the rated out-
put of the various transmitters will be
dissipated within the filters in the form
o heat.

e. OPERATION. - Afterthefilter as-
embly has been properly installed and
interconnecied, the proper switch posi-
tion for the transmitters used is the
next consideration.

In Table 3-9, Frequency Coverage
Chart, the frequencies above which and
below which the transmitters are in-
tended to beoperated are given. These
frequencies also appear on the front
panel of eachfilter subassembly. Trans-
mitters should not be operated at fre-
quencies outside the limits specified.

In using Filter Assembly, Electrical
F-161/SRT, for example, the low fre-
quency transmitter may be on any fre-
quency below 3025 kc when the switch
handleis inthe up positionand the high-
er frequency transmitter may be onany
frequency higher than 3500 kc. The
band of frequencies in which neither
transmitter should be operated is be-
tween 3025 kc and 3500 kc. If it be-
comes necessary to operate withinthis
precluded band, the switch handle should
be thrown to the down position. This
shifts the precluded band to between
3500 kc and 4030 kc.

Since the low-pass section provides
thetermination for'thehigh-pass section
and vice versa, it is not advisable to
operate a transmitter into one section
alone. If it becomes necessary toplace
a transmitter into service when either
section is removed, the jumper assem-
bly supplied with each cabinet provides
a quick means of connccting thetrans-
miiter direcily iv ihe antenmna. Lhis
jumper shorts the input terminal to the
output and should only be handled when
the transmitter power is off.
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TABLE 3-10. FREQUENCY COVERAGE CHART FOR FILTER ASSEMBLIES.

E'ilter Assembly il Sub blv F Frequency Range
: ilter Subassem
Electrical y Position 1 Position 2
F-173/SRT Below 352 kc Below 400 kc
F-159/SRT
F-174/SRT Above 400 kc Above 450 kc
F-175/SRT Below 1500 kc (no switch)
F-160/SRT
F-176/SRT Above 2000 kc (no switch)
F-177/SRT Below 3025 kc Below 3500 kc
F-161/SRT
F-178/SRT Above 3500 kc Above 4030 kc
F-179/SRT Below 6040 kc Below 7000 kc
F-162/SRT
F-180/SRT Above 7000 kc Above 8050 kc
F-181/SRT Below 12.1 mc Below 14.0 mc
F-163/SRT
F-182/SRT Above 14.0 mc Above 16.15 mc

Assembly,

Electrical F-160/

equipment is the absence of interaction

SRT is not equipped with a switch and
the switch actuator mechanism serves
no purpose. The frequencies above
which and below which this unitisoper-
ated are fixed.

The transmitters are adjusted in the
conventional way and may be loaded in-
to the antenna separately or simultane-
ously. One of the main features o this

3-38

between transmitters even though they
are used with one filter assembly and
load into the same antenna.

The inspection door on the front of
each filter subassembly may be used
for visual inspection of the unit while
it is in operation. No attempts should
bemade to serviceor adjust units while
the power is on.
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SECTION 3-5

INSTALLATION OF AUXILIARY EQUIPMENT

1. THREE-INCHCOAXIAL TRANSMIS-
SION LINE

a. GENERAL. -
transmission line
mitter antenna runs in certain multi-
coupler installations. Thisline has been
giventhe designation of RG-162/U. The
details of thisline are showninFigures
3-20, 3-21, 3-22, 3-23, 3-24 and 3-25.

The RG-162/U coaxial transmission
line consists of an inner and outer con-
ductor. The inner conductor is concen-
trically supported within the outer con-
ductor by Teflonspacersplacedl18 inches
apart. Straight lengths of the line are
normally supplied in 10 and 20 foot
lengths. Flanges, 90° and 45° bends,
bulkhead flangesand end sealsareavail-
able for use with the straight sections.
Solderless expansiontype inner conduc-
tor connectors are also availablefor
joining lengths of the inner conductor.

The 10 and 20 foot straight sections of
line are supplied with universal coupl-
ings at both ends and at only one end.
The coaxial lineflange assemblyis used
with the straight line sections having a
universal coupling atone end only. This
provides a means of obtaining straight

A three inch coaxial
is used with trans-

iedd

ORIGINAL

line sections of various lengths up to
20 feet.

The 90° and 45° bends are supplied
with universal couplings at both ends.

The bulkhead flange assembly provides
awatertightfitting aroundthe outer con-
ductor of the RG-162/Uline as it passes
through a bulkhead.

The end seal provides a pressure-
tightfitting atthe end of the line as well
asameans of attaching the antenna lead-
in. There is also a pressure inlet on
the end seal to provide for pressurizing
the line if desired.

Indiscriminate use of 3-inch coaxial
line is not feasible. This line will not
accept standing waves o alarge magni-
tude without breakdown. Mismatch at
the antenna will create standing waves
and excessive voltages. However, this
line does have many good qualities when
properly used.

b. CHARACTERISTICS

(1) CHARACTERISTIC IMPEDANCE:
175 ohms

(2) OUTSIDE DIAMETER:
3.125 inches
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oTY PART TYPE MATERIAL
8 |BOLT 3/8-16 HEX HD 1-1/2 LG |STAINLESS STEEL |
3 |LOCKWASHER |3/8 STAINLESS STEEL
3 [NUT 3/8-16 HEX HD STAINLESS STEEL
1 |GASKET O-RING NEOPRENE j
Figure 3-20. Flange Assembly, Waveguide Type UG-1087/U
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Figure 3-21. Bulkhead Flange, MX-1599/U
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L HARDWARE
S bt
| OTY|  PART | TYPE  MATERIAL
|3 |BOLT , 3/8-16 HEX HD 1-1/2 LG | STAINLESS STEEL |
| 3 |BOLT l 1/4-20 FIL HD 1 LG STAINLESS STEEL
|
|3 | LOCKWASHER | 3/8 STAINLESS_STEEL|
' ?* b r\r‘ﬂucuwR _'_,1//5‘ kig::;:;; oo SI;FML:
| 3 | FLATWASHER 13/g BRASS
L3 INUT /8-16 HEX HD | STAINLESS STEEL |
. kiR
| 3 yNUT | 3816 HEX HD | BRASS
.2 | GASKET 0-RING (AN-6227B-7) NEOPRENE
i< TS AR ~
?ﬁl_‘iGASK_ET O-RING (AN-6230B-12) | NEOPRENE

Figure 3-22.
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(3) INSIDE DIAMETER:
3 inches

(4) INNER CONDUCTOR:
0. 156 inches

(5) SPACING, TEFLON SPACERS:
18 inches

Cc. INSTALLATION. - Wheninstalling
this line care should be exercised in
order that the line will not be dented as
electrical losses result from dents.
Also use care to prevent dirt, dust and
other foreign material from entering
the line.

When long lengths of line are used it
should be supported every 5 feet.

For complete details of installation o
RG-162/U transmission line refer to
NAVSHIPS 900, 171, Chapter 11, RIGID
R F TRANSMISSION LINES, pages 11-83
through 11-83H.

oo
3>
-
<

a. GENERAL. - Theuse o multicou-
plers has improved shipboard antenna
systems by reducing the number o an-
tennas required. This not only permits
maximum use of the best available an-
tenna sites, but also reduces intercou-
pling between antennas.

An antennathatisto be used with mul-
ticouplers must be capable of handling
simultaneous transmissions from sev-
eral transmitters -without serious loss
of power inthe multicoupling equipment.
The antenna must al so function satisfac -
torily over a wide band o frequencies.
This broad-band operation is a practi-
cal necessity at frequencies where the
transmission line losses are high.

The effectiveness of a given antenna
system ismoredependent uponfavorable
impedance transformations than upon
linelosses. If the antenna offers a good
impedance match to the transmission
line throughout the band,the power trans-
fer and efficiency of the entire system
will be improved.

Broad-band antennas ar e recommended
for usewithantenna multicoupler swher -
ever possible. Antennas of this type
which appear suitable for shipboard in-
stallation include the inverted pyramid
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or cone, the trussed whip and the sleeve
antenna.

b. SLEEVE ANTENNAS. - Thesleeve
type of broad-band antennas have several
desirable characteristics when used in
the high frequency band for shipboard
installations. In general, sleeve an-
tennas,considered for broad-band usage,
are superior to single wire or whip an-
tennas. They are superior both in ver-
tical pattern andimpedance characteris-
tics to a normal vertical antenna fed
against ground.

Theimpedance characteristic of sleeve
antennas are such that satisfactory
standing waveratios canbe obtained over
awider frequency range. Generally, an-
tenna patterns taken in the vertical
planes are superior in that nulls are not
so deep and radiation at low anglesis
much greater.

For further information on the verti-
tics of cylindrical sleeve antennas, re-
fer to NRL Reports R-3354 and R-3411.

A sleeve antenna consists o alower
portion called the sleeve and an upper
portion, called the upper radiator, which
isinsulatedfrom thelower portion. The
sleeve is grounded on one end and the
feed pointisbetweenthetop of the sleeve
and the bottom of the upper radiator.

The impedance characteristics of
sleeve antennas may be varied over a
wide range by varying the diameter of
the upper and lower sections, as well
as the ratios o the length of the upper
sectiontothelength of the lower section.

Two of the sleeve antennas developed
for use onthe USS Northampton (CLC-1)
areshowninFigure 3-26. These broad-
band antennas operate overa3to 1fre-
quency range. They areusedinconjunc-
tion with HF multicouplers so that sev-
eral equipments may be operated simul -
taneously onthe same antenna. 50-ohm
coaxial lines will connect each multi-
coupler to its associated antenna. At
the base o the antenna the 50-ohm line
will connectto animpedance,transform-
ing section located inside the sleeve.
Thistransformer section will terminate

ORIGINAL
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Figure 3-26. Sleeve Antennas Designed for the CLC- |
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NAVSHIPS 900, 121(A) MULTICOUPLERS
AT R
ANTENNA ———\\‘Jt—d‘} [
23'% 23" x4 BASE PLATE H 93
WITH 43%'H0LES (FOR iBOLTs) — 1 21"
ON 225 MTG CENTER [ 6"
COUNTER POISE

FOR MOUNTING UG-483/U
- 23"

ANTENNA ASSEMBLY AS-350/SRC

l 3 LONG I | TYPE ”N"CONNECTORJ

| "
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o O @ BASE WITH FOURL" HOLES

TYPE ‘N" CONNECTOR
ue-4§3/u

ANTENNA AT-150/SRC

Figure 3-27. Broad-band UHF Antennas
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in a fitting at the base of the upper ra-
diator from which a short connection
will be made, either through a small
inductance, or directly to the upper ra-
diator.

The design of the impedance trans-
forming sections will be determined
from measurements taken alter vie
sleeve antennas have been installed on
the ship.

c. UHFANTENNAS. - Twobroad-band
antennas have been developedfor use in
all shipboard UHF installations. lhey
may be usedfor transmittingor receiv-
ingvertically polarized wavesinthe fre-
quency ranges of 220to 400 megacycles.
The outline and mounting dimensions for
these two antennas are shown inFigure
3-27.

Antenna AT-150/SRC is a broad-band
coaxial dipole. It is balanced with re-
spect to ground and has a nominal input
impedance of 52 ohms. The voltage
standing wave ratio wiil not exceed 2.1
to 1 over the designed frequency range.
Thehorizontal, non-radiating portion of
theantennasacts as a mounting arm and
houses the antenna feed line. A copper
tube is short-circuited to the RG-81/U
coaxial feedlinemaking a balunarrange-
ment which serves to apply equal and
opposite potentials to both sections of
the radiating portion of the antenna.
Thevertical portionof theantennaforms
the radiating element and is made up of
an inner coaxial line and outer coaxial
line. Theantennamust be mounted with
the radiating element in the vertical
position by using theantenna clamp and
mount for attachment to a mast, yard-
arm or similar structure.

Antenna Assembly AS-390/SRC is a
broad-band coaxial stub antenna. It has
a nominal input impedance of 52 ohms
and is unbalanced to ground. The volt-
age standing wave ratio will not exceed
1.9 to 1 over the designed frequency
range. This antenna has a radial type
ground planeconsisting of a round plate
andcight equally spaced rods bent dawn-
wards at an angle o 37 degrees. 1his
antenna is provided with a short length
of threaded pipe for mounting. It should
be mounted vertically, high enough to
clear all obstructions.
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50-ohm transmission lines are used
with theseantennas. Useeither an RG-
18/U cable with a UG-982/U connector,
or anRG-10/U cable with a UG-941A/U
connector.

In general, the AS-390/SRC antennas
should beinstalled ontop of a mast cor
pigstick and the AT-150/SRC antennas
should beinstalledattheend of the yard-
arms.

It must be remembered that both of
these antennas have their feed lines
short-circuited internally. Normally,
the DC resistanceis zero between an-
tenna section and both terminals of the
input connector. If itis desired to meg-
ger thetransmission linesfeeding these
antennas, it will be necessary to dis-
connect the antennas from the lines be-
foremeasuring theinsulation resistance.

If further information ontheseantennas
is desired, consult the instructionbook
NavShips 91338.

YNTTOTYTTVYTN YITTTT TORTRT

d. MODIFIED WHIP ANTENNA. -1t
is possible tomodify a narrow-bandan-
tennasuchas a whipso that it will func-
tion satisfactorily in a multicoupler in-
stallation.

From the standpoint of reflection
losses, it would be ideal if the antenna
were purely resistive. With a narrow-
band antenna, such as a thin wire or
whip, thisconditioncanbe approximated
only at frequencies near resonance.
The impedance characteristics of nar-
row-band antennas match 175 ohm lines
and filtersreasonably well at the higher
fregpencies, buttendtocause reflections
at the lower frequencies. The use of
an antenna tuning unit will improve the
impedance matching. In this manner,
the performance of the antenna at the
low frequencies is improved without
materially affecting performance at the
high frequencies. Figure 3-28 illus-
trates such an installation. The posi-
tion and details of the Whipantenna may
vary.

e. MINIATURE RECEIVING ANTENNA
AN/SRA-10(XG-1). - As an alternative
to receiver multicoupling, the miniature
antenna was developed to eliminate the
problem d interaction betweenlarge,
closely-spaced antennas.

3-47



3-5 Section
Paragraph 2d

i

N

/

‘\\
i
MAST BASE—__
‘: \

TERMINAL BOX/‘\

(NOT ALWAYS ]
REQUIRED) H
//
(\
|
3" COAX LINE \
TERM’NATION/
(END SEAL)

TCS ANTENNA

LOADING COIL™——___

Figure 3-28.

If avery small antenna is used with a
receiver, it can be expected that some
signal will be collected. However, such
a small amount o energy will be col-
lected that something must be done to
prevent complete loss o signal due to
mismatch conditions. In the AN/SRA-
10(XG-1) a Remote Tuner Unit whichis
a tunable cathode-follower circuitisin-
stalled in the base o the antenna. This
provides a means o matching between
the antenna and the transmission line

3-48
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___WHIP ANTENNA

"\ __— FOUNDATION

BULKHEAD

FOUNDATION

RF Choke Box for TCS Whip Antenna

and reduces losses so that a useable
signal reaches the receiver.

The advantages are obtained by the
use & AN/SRA-10(XG-1) minature an-
tennas. First, byinstallingthe antennas
at a point well up in the superstructure
and using shielded coaxial transmission
linesthe pick-up o ship-generated noise
is lessened to a large degree. Second,
because o their small size the degree
o mutual coupling between two miniature

ORIGINAL
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antennas is much less than the mutual
coupling between larger antennasfor the
same amount o physical separation.

The disadvantages of a miniature an-
tenna system are: First, each receiver
requires a separate antenna. Second,
the receiver must be modified
makes it impractical to shift receivers
from one antenna to another to take ad-
vantage of an antenna withamore favor-
ableradiation pattern. This second dis-

advantage may be overcome in future
dpvalnpment.

which

UNCLASSIFIED
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ANTENNA TOP ———Q
LOADING DISC — ==
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The miniature Receiving Antenna AN/
SRA-10{(XG-1) is a small, top-loaded
monopole antenna supported by a stand-
ard 12-inchdeckinsulator. Theantenna
is connected toaRemote Tuner Unit |o-
cated directly under theinsulator. Sig-
nals from the Tuner Unit are fed by an
R Ftransmissionline toa modified Model
RBC receiver. A Control Unit on top
of the receiver enables the operator to
change bands and to tune the antenna
fromthe operating position (see Figure
3-29).

/ \
\
INSULATOR /
TYPE 51475 _7 \
/ a Lo \
e - & A
=

REMOTE

/—CONTROL UNIT TUNER
yd
| /
/
// //
/ S, > /
e r«— RBC RCCLCIVER
a0 N
WA N\ LN L
IR A
- &
C O ©
' YaVYa
91020
u/_\\\\ ) 7 N L»
o o M
N’ = e o J
/
(f\\\ //
@'\ ( ;) ® 7N /
> A * O /
L5, ) D T
Figure 3-29 Mimature Receiving Antenna AN/SRA-10(XG-1)
ORIGINAL s 40
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The modificationstothe Model RBC re-
ceiver consist o theaddition of mechani-
cal couplings to provide remote tuning
and band changing o the antenna as the
normal receiver controls are adjusted
at the operating position. The modifi-
cations do not prevent the use o the re-
ceiver with a standard antenna if such
use is desired.

This system was designed to cover the
frequency range from 4 mc to 27 mc in

UNCLASSIFIED
NAVSHIPS 900, 121(4)

ANTENNA
MULTICOUPLERS

those d the RBC receiver.

The complete system operates on 115
volts AC, 60 cycles, single phase.

The AN/SR A-10(XG -1) system consists
of the Antenna Unit, a Remote Tuner
Unit, and a Control Unit. Table 3-10
liststhe overall dimensions and weights
d these units.

For further information on these units
refer to NavShips 91555, the instruction
book for Miniature Receiving Antenna

four

bands, the bands coinciding with

AN/SRA-10(XG-1).

TABLE 3-11, EQUIPMENT SUPPLIED WITH AN/SRA-10(XG-1)

3-50

Overall Dimensions _
Qty. Name of Unit (Inches) V\(/ﬁl)g;’lt
Height Width Depth
1 Antenna Unit 22 18 18 54.5
1 Remote Antenna 9-1/4 11-1/2 12-1/4 7.0
Tuner Unit :
1 Control Unit 3-1/2 11-1/2 12-1/4 17.5
ORIGINAL
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SECTION 3-6

RECENTLY (1952) DESIGNED

~r ar

RADIO ANTENNA SYSTEMS

1. GENERAL.

With the advent of multicouplers as a
part of the shipboard communications
system; new antenna systems have had
tobedesignedto operatewiththese mul -
ticouplers. The purpese of this section
is to present information on the com-
munications antenna systems designed
for two new types of vessels, Since
multicoupler s are still inadevelopment
stage, the systems shown here are not
necessarily the onesthat will eventually
be installed. These systems are in-
cludedfor information only; they are not
necessarily typical installations.

It might be helpful to mention here
something about antenna transmission
'lines. Most recent BuShips type plans
have shown only two types of R F coaxial
cables in the communications antenna
system. These two types are RG-10/U
and RG-18/U which are both 50-ohm
lines. This has been doneinaneffortto
standardize and thereby reduce the num-
ber of different types of cables which a
vessel will be compelled to carry as
sSpare parts.

There are many reasonsfor using any
particular type of cable as a standard.
however. inthis case 50-chm cable was
chosen sinceall vesselswillnecessarily
stock such cables as a repair item for
UHF systems. It should be noted that

ORIGINAL

RG-12/U cable is specified in some o
the systems in this section. To go into
the reason behind each deviation from
the proposed standards would require
more space than such detail merits.

These system drawings illustrate the
factthat an antenna system for any ship
or class of ships should be engineered
to obtain the most practical results for
that particular installation. The choice
of cable should be the result of logical
reasoning regarding ultimate result,
cost of installation and cost o mainte-
nance. One sampled thetyped reason-
ing necessary when choosing a cable is
a system in which AN/SRA-9 Receiving
Filter Assemblies are installed. The
AN/SRA-9 hasanimpedanced 180 ohms,
theinput to the receivers used with this
multicoupler is closer to 70 ohms, and
the impedance o the antenna will vary
greatly throughout the frequency range
ofthereceivers. The most efficient in-
stallation from an electronic viewpoint
would usea 180-ohm coaxial line. How-
ever, Nava Electronics Laboratory,
San Diego (designers of the AN/SR A-9)
have pointed out that the losses ar e not
appreciabie whena50-ohm line is used.
Therefore, it is much more practical
and less costly to install RG-18/U, or
RG-10/U if the length of the lines are
short, rather than to provide a i80-ohm
line suchasthe3-inch air-filled coaxial
line.
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2. MULTICOUPLER. SYSTEM ON THE
DL-2.

The multicoupling system to be in-
stalled on a new vessel, the Destroyer
Leader DL-2 is shown in Figure 3-30,

The communications system on this
ship usesaminimum number of antennas
and isdesigned for maximum flexibility.
There are six antennas used with the
multicoupling system: two 35-foot whips
and one wire antenna for receiving, and
two 35-foot whips and one flat-top an-
tenna for transmitting. ‘The receiving
antennas are located forward and the
transmitting antennas are located aft so
as to provide the best possible isolation
between the two types. Provision is
made to use any equipment with any of
the antennas (except the flat-top) in the
event of failure or damage to certain
portions of the ship.

Thisshipusesthree AN/SRA-9 receiv-
ing filter assemblies. Two located at
the central Receiving Distribution Unit
and one at the Auxiliary Distribution
Unit.

Three transmitting filter assemblies
are located at the Central Transmitting
Distribution Unit. One of the filter as-
semblies, F—159/SRT, has a crossover
frequency of 375 kc with switching pro-
visions for shifting the crossover fre-
quency to 425 kc; another filter assem-
bly, F-160/SRT, has a crossover fre-
quency of 1750 kc; thethird filter assem-
bly, F-161/SRT, has a crossover fre-
quency of 3250 kc with provisionsfor
shifting the crossover frequency to
3750 kec.

The three transmitting filter assem-

blies are stack-mounted. A four-pole,

three-gang, Filter Selector Switch is
mounted onthe rear of thecabinets. The
purpose of this switch is to allow both
transmitters to be connected to any one
of thethreefilter assemblies or to allow
one of the transmitters to be connected
directly to the antenna. This permits
more versatile use of the transmitting
equipments,

T'he UHF multicoupiing system for tne
DL -2 is not included in this discussion,

ORIGINAL
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3. MULTICOUPLER SYSTEM ON THE
CLC-1.

Figures 3-31 through 3-37 illustrate
portions of the radio communications
system installed on the new Task Fleet
Command  Ship, USS Northampton
(CLC-1). Avessel of this type and size
requires a large number ¢f communi-
cation circuits. Normally, a corre-
spondingly large number of antennas
would be required for these circuits.
However, by using antenna multicou-
piers; the number of antennas required
has been greatly reduced.

The multicoupling systemon theCLC-1
employsapproximately 58 multicouplers
and 25 antennas. Thereceivingantennas
arelocated forward and thetransmitting
antennas aft to provide maximum isola-
tion between the two types. Note the
use of broad-band sleeve type antennas.

a. RADIOTRANSMITTINGSYSTEM.-
The transmitter multicoupling system
for the CLC-1 is illustrated in Figures
3-31 and 3-32. Eight multicouplers are
used in this system: threetransmitting
Filter Assembliesand five HF Multicou-
plers. Sixantennas are used with these
multicouplers: five sleeve antennas and
one flat-top antenna.

b. RADIORECEIVINGSYSTEM. - The
receiver multicoupling system is shown
in Figures 3-33 and 3-34. Thissystem
uses six AN/SRA-9 Receiving Filter
Assemblies, Sixantennas areused with
these multicouplers:five sleeveantenna.;
and one wire receiving antenna.

c¢. UHF SYSTEM. - The UHF multi-
coupling system for the CLC-1 isshown
in Figures 3-35 through 3-37. Forty-

TTYLTIT 3

[P PN

four UHF multicouplersare used: twelve
CU-255/UR AntennaCouplersandthirty -
two CU-332/UR Antenna Couplers. The
system employs eleven UHF antennas:
threeA I -150/SKRC dipoies and eight AS-
390/SRC stub antennas.

olx
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CLLC-1lantenna sysStem.. ... eieiiiennnenanecnsonss
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C-H UNCLASSIFIED
NAVSHIPS 900, 121(A)

Subject Figure or
Table No.
C
CU-284/UR antenna coupler. « s s cevurreannnraannnnnns 3-8
CU-332A/URantenna COUPI@r.. +vvvrnnnnnnnnnnnnnnnnne  cveen.
CU-355(XN-1)/UR antenna coupler.. s+ eseeereeeenannn 3-9
CU-377/UR antenna coupler.. +csesassrannsanasansnas 3-10
D
DL-2 multicoupling system, interconnecting «««««««u«.. 3-30
E
Electrical F-145/SRA-9 filter assemblies
(See Filter assembly-).ceeiiiiiiinninniiinaanas teeann
End Seal, 3-1/8-175 ohm, Type MX-1598/U .......... 3-22
F
Filter assemblies transmitting.. =+« scvvevenannnan, e
General description. -+ e s v v en et anns o = ieiie w
Installation. « « « c s v v v e e e st snnnensssnnnnnnssssns 3-18
3-19
Main ComponentsS.. «veeees st nannnnannnnnns eseensn
OperationN. v . et et ineenneeeensnsonene sananans 80D 0T
Reference data.. «sveruesnnsnnsnnsnnsnnnnnnnns sseees
Filter assembly AN/SRA-9A 1 vvivrensnnsassnnnsnnnns 3-13
Filter assembly, receiving, AN/SRA-9A . ... iviuuvrannn 3-13
Equipment supplied. ... .c.ciiiee e ienes oo 3-5
Filter assembly, Electrical F-145/SRA-9....... . 3-14
General desCription. cvseevnertnasnnasnnns mesaes  ceeeas
Installation. v oo v v vt s s aeeess
(@ o =1 =1 1o ] 1S
Reference data. « v vveevvessnnessnnnsnnnnsnnnss  sceeees
SubassemblieSivseanssanssannsannssnnsnnnsnnns 3-6
Test Set, Filter TS-734A/SRA-9. . iiviiinnnnnnns 3-13
Filter assembly, receiving AN/SRA-12. vvvvrrnnnnnnns 3-15
3-16
General description. «..voeuv e eeeennens e - sy
Equipments supplied. .. .covie e, e e 3-7
Main cOomponNeNntS. v v ssunnsssnnnnnssnnnnnss eeeeee
Subassemblies. ... ittt i i i i 3-8
Filter TS-734A/SRA9 tesSt SEt.. susnvansnnnnsansnnnns conens
Filter type multicouplers. s cu e e inenasnsnasasnannsns eceeees
Flange assembly, waveguide, Type UG-1087/U... . .... 3-20
H
HF Multicouplers «.uieiieiininenoerensetenaeenoanss 3-4

i-2
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INDEX UNCLASSIFIED
NAVSHIPS 900, 121(A)

Subect

I
Inner conductor connector, Type MX-1600/U.+sasruuns

M
Manual drive mechanisSm. »+==s=ssssssasannnsnnnnnnns
Multicouplers, filter type.. s« ettt
Multicouplers, HFE«+ oot i i i s a s
I‘AultiCO‘JplerS, t\/qu, .............................
Multicouplers, VHE/UHE'. v sv v i nrarararananns
Multicoupling system onthe CLC-1..++s-svvaerunann

Multicoupling system on the

DL-2, interconnecting. s === s anannnsnnnnns
MX-1598/U 3-1/8-175 Ohm End Seal.. s+ ssvavunannss
MX -1599/U, bulkhead flange. « « s« s s st esnsanrenrnnns
MX -1600/ U, inner conductor connector. « -« aveueuaunn

R

Radio antenna systems, new (t0 1952). s vus e vunnnans
RDZ installation.. « s v et vs sttt nasnnssnnsnnns

Receiving Antenna, miniature,
AN/SRA-10(XG-1). T R,

Receiving filter assembly " AN/SRA- 9A

(See Filter assembly-).cvuiueretnnnannrnnnannns
Receiving filter assembly, AN/SRA-12

(See Filter assembly-).cvveinnarinarinnsnnannnnns
RG-162/U coaxial transmission line, assembly. «.....
RG-162/U, three-inch coaxial transmissionline.. . ...

INnstallation. =« s s s s s s s s s s s s n s s s s s nn s s nsnnns

Sleeve antennas, installation.. s s s ssssssnssasssnnnnns
T

TCS whip antenna, RF choke boX.. v..ivviiivnnnnnrnn
ITDZ-RDZ installation.s s s s ss s s s o snssnsnnsnnsnnsnns
TED-AN/URR transmitter-receiver. vveesnassnasnnss
Test set, filter, TS-734A/SRA-9 .. v vvnnnnnnnnnnns

Three-inch coaxial transmission line RG-162/U .......

Installation. s+« s s s s s s s a s ansnsansnsnsansnsnnssss
Transmission line RG-162/U, coaxial,three-inch.. ....

Installat|on ...................................
Transmittin
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U-W UNCLASSIFIED
NAVSHIPS 900, 121(A)

Subject

U

UG-1087/U, waveguide flange assembly. == =s=ssausannn
UHF antennas, broad band.. == = s =s=rsrrareruananann
UHF multicouplers ---------------------------------

VHF multlcouplers --------------------------------

Wh|p antenna, modified.. s s s s s s s s s s s s s s s s s s s s nnnnnns

i-4

Figure or

Table No.
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