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Sect ion 3- 1 
P a r a g r a p h  1 

SECTION 3- 1  

INTRODUCTION 

1 = GENERAL.  2 .  TYPES O F  MULTICOUPLERS . 
With the increas ing number  of c o m -  

munications equipment r e q u i r e d  a b o a r d  
Naval v e s s e l s ,  the problem has  a r i s e n  
of finding suitable locations for  addi-  
t ional  antennas in ship super  s t r u c t u r e s  
that  a r e  a l r e a d y  crowded with var ious  
types of an tennas .  One approach to th is  
problem i s  t h e  u s e  of mult icoupler  s y s  - 
terns which p e r m i t  the simultaneous op-  
e ra t ion  of a  number  of t r a n s m i t t e r s  a n d /  
o r  r e c e i v e r s  into a single antenna.  In 
th i s  manner  the  number  of antennas can  
be reduced without sacr i f ic ing any of 
the  requ i red  communications channels  . 
This  not only p e r m i t s  maximum u s e  of 
the  bes t  available antenna locations but 
a l s o  reduces  inter'coupling with i t s  
at tendant  a d v e r s e  effects upon antenna 
pa t t e rns  and opera t ion.  

Various types of mul t icouplers  have 
been designed to  cover  different  f r e -  
quency ranges  t o  opera te  with e i ther  
r e c e i v e r s  o r  t r a n s m i t t e r s  o r  both .  This 
chapter  will  not d i scuss  a l l  of these  
mui i icoupiers  s ince  sorrle of i h e m  a r e  
s t i l l  in the development s t age  o r  a r e  in 
the p r o c e s s  of being evaluated .  

The mul t icouplers  covered  ir? this 
chapter  a r e  those  that  a r e  c u r r e n t l y  
being instal led on Naval v e s s e l s .  A 
l i s t  of these  mul t icouplers ,  t h e i r  f r e -  
quency ranges  and number  of channels  
a r e  given below in Table 3-  1 . Much 
of the  m a t e r i a l  in th is  chawter i s  

A 

P r e l i m i n a r  and the re fo re ,  subject  to  + l a t e r  c  anges .  This should be con- 
s i d e r e d  when using any of th i s  m a t e r i a l  
for  instal lat ion planning.  

TABLE 3- 1 .  TYPES O F  MULTICOUPLERS 

ORIGINAL 

Page  

3-3 

3-8 

3-11 

3-13 

3-15 

3-17 

3 - 19 

Type of F requency  
Multicoupler Range 

I 

No. of Operates  With 
Channels 

Rece ive rs  ( T r a n s m i t t e r s  

Cu-255 /UR 

CU-33LIUR 

f 1.i kc - 2 l  r r i i  1 7 / A ~ L ~ / ~ ~ A 4 - 9  I 
I X I f 3-23 1 

230-390 m c  

230-390 m c  

X 

X 

X 

X 

X 

X 

X 

1 

I 1 1 
3-29 

i 1 

2- 6  

2-6 

CU-274/UR LL5-4U0 m c  

A N / S R A -  12 

X 

X 

CU-284lUR 

CU-355/UR 

7 14 kc - 32 mc 

225-400 m c  

225-400 m c  

X 

Transmi t t ing  Fii- 
t e r  Assembl ies  

4 

X 

X 

CU-377/UR 

L 

3-33 1 7 5 k c - 1 8 . 1 m c  

225-400 m c  

* 
2-4 

2 

4 

L 

X 

X 

X 

H F  Mult icouplers  2 - 2 6 m c  

-i -I 

4 X 
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MULTICOUPLERS 

R F  
TO TDZ 

1. When used with the TDZ transmit ter  only, connect the control 
cable to 5701. 5702 i s  not used. 

2. When used with the R D Z  receiver  only, connect R D Z  to 5702 and 
Selector Control Unit Type 23497 to 5701. 

3. When used with TDZ-RDZ combination, connect TDZ to 570 1 and 
connect RDZ to 5702. Selector Control Unit Type 23497 i s  not 
required.  

4. 

Figure  3 - 1. Group of Six Type CU-2551 UR Antema Couplers 

ORIGINAL 

, 
Connector 

570 1 
P701 
5702 
P702 

Type 

AN-3102-22-14P 
AN-3 108-22 - 14s 
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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 of two t o  
s ix  units ,  provide a system for operat-  
ing two to  six UHF t ransmi t te rs  (and/or  
rece ivers )  into a single antenna. One 
coupler unit i s  required for each t r ans-  
mi t te r  o r  receiver ,  o r  t ransmi t te r- re  - 
ceiver  combination ( see  F igure  3 - 1). 

This equipment was designed for  oper - 
ation with the Model TDZ t ransmi t te r  
a n d M ~ d e l  RDZ receiver .  Hence the f r e  - 
nll,nrTr P 3 m C I P  i s  2 3 ~  te 3 9 ~  l--**-Y A - A A  6" 

These couplers can be tuned manually 
to any frequency in  this range. When 
used with the TDZ/RDZ equipment, they 
maybe  tuned automatically to any one of 
10 p re se t  channels in  this band by dial- 
ing the des i red  channel locally on the 
TDZ o r  on a remote channel selector.  

b. MAIN COMPONENTS. - The C U  - 
2551UR Antenna Coupler consis ts  of two 
major  components: the coupling cavity 
o r  R F  section, and the automatic drive 
mechanism ( see  Figure  3-2).  

The R F  section i s  essentially an i m-  
pedance matching device. It i s  capable 
of transforming antenna loads with mis  - 
matches up to 2. 5 to 1 so  a s  to give 50 
ohms res is tance a t  the RF feedline t e r -  
minal,  This resu l t s  in maximum power 
t ransfer  to or  f r o m  the antenna system. 

Cor rec t  adjustment of the tuning con- 
t ro l s  i s  indicated by the meter  on the 
front panel of the unit which measu res  
the output f r o m  a reflectometer,  a de- 
vice indicating t h e  magni'ude o i  the o w a  
reflected back f rom the coupling circuit .  
7.rt w nen the controis a r e  adjusted so  that 
the tuning indicator reads  zero,  there  
is  no reflected power and the system 

impedances a r e  matched. F o r  a more  
csA=plete disc~ssion of this iiiiii ~ e f e r  i u  
the instruction book for  Antenna Coupler 
CU-255/UR. 

The dr ive mechanism permi ts  manual 
and automatic tuning of the coupler and 
f i ts  into the top of the RF section to f o r m  
a long thin unit. It may be removed as 
a unit for  servicing when necessary.  

The framework of the coupler i s  con- 
s t ructed of steel  angles and aluminum 
aiioy castings. The ent i re  unit i s  en-  
closed by aluminum alloy covers  which 
a l so  provide an R F  shield around the 

rnt  ~ ~ u p i i i i g  cavity. l n e s e  covers  a r e  s e -  
cured in  place with sc rews  and may be 
removed to make a l l  pa r t s  accesaible.  
The reflectometer i s  accessible  by r e -  
moving i t s  protective cover. Mounting 
brackets  a r e  supplied to provide shock 
mounting for  the units when they a r e  a s  - 
sembled in  a group. 
The inherent insert ion loss  in any one 

unit over the frequency range is about 1 
db. F o r  a 15 mc channel separation,  
the minimum power isolation between 
channels is normally about 20 db, o r  
comparable to the isolation realized in  
a well-designed UHF shipboard antenna 
installation. 

c. REFERENCE DATA.  

j i )  FREQUENCY RANGZ: 
230  to 390 mc normally 
227 to 396 m c  maximum 

( 2 )  POWER REQUIRED FOR A U T Q -  
XATXC T IJNTNCr. 

115 volts AC, 50/60 cycles,  single 
phase,  75 to 200 wa t t s  ( this power i s  de-  
rived f r o m  TDZ t ransmi t te r  o r  NT-23497 
selector control unit). 
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MULTICOUPLERS 

ANTENNA LINE ELBOW 

PLATFORM DRIVE SHAFT 

AUTOMATIC DRIVE 
MECHANISM 

CONTACT SPFIIN 

RF FEED WNE 
(TELESCOPING SE 

SHORTING CAP 

RF FEED LlNE TO 
TRANSMITTER OR 
RECEIVER 

Figure 3 - 2 .  Perspective View of CU-255 /UR Antenna Coupler 
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48 volts  DC, 0. 35 a m p s  o r  42 wa t t s  
maximum ( th is  power i s  de r ived  f r o m  
TDZ t r a n s m i t t e r  and is requ i red  dur ing 
tuning cycle  only). 

(3)  HEAT DISSIPATION: 
Normal ly  negligible 

(4)  POWER OUTPUT: 
C a n  be  used  with t r a n s m i t t e r s  with out - 

puts up to  100 watts.  

Section 3 - 2  
P a r a g r a p h  l c (2 )  

(8) SPECIFICATIONS: 
MIL-A- 15706 (Ships) 
BuShips Spec. Ships-A-488 

(9)  BUSHIPS DRAWING: 
R E  66D 2011E, CU-255iUR Antenna 

Coupler  d imensions  and in terconnec - 
tiens. 

d. INSTALLATION. 

(5) CHARACTERISTICIMPEDANCE: (1 )  GENERAL. - The CU-255/UR An- 
50 ohms ienna Coupler  is designed io be mounted 

ver t ica l ly  on a bulkhead o r  o ther  sol id 
(6)  WEIGHT: 90. 1 pounds support  ( s e e  F i g u r e  3-3). O n  s m a l l  sh ips ,  

5 space  l imitat ions m a y  dic ta te  o ther  a r -  
(7) STANDARD NAVY STOCK NUM - rangements .  In such  cases the coup le r s  

BER: F16-C~91733-5481 m a y  be mounted hor izonta l ly  overhead.  

I I 
MOUVTING 

Q Q  OQ Q Q  00 00 OQ O Q  6 
B A R  

I I 

T I E  
B A R S  

X C E  VIEW R E A R  ' V !  E W  

Figur 3 - 3 .  Mounting Dimenrionr for CU-255 /UR 
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This i s  an inconvenient position f rom a 
standpoint of tuning the equipments and 
should be  us ed only when absolutely nec - 
essary .  Special mounting brackets  a r e  
required for this type of installation. 

( 2 )  MOUNTING BRACKETS.  - The 
mounting -bracket  par t s  supplied with 
each unit consis ts  of two U - shaped shock 
mounts. Two mounting b a r s  long enough 
to accommodate six units and a set  of 12 
t ie  b a r s  a r e  supplied in Installation Kit 
MK-114/UR. Two other bulkhead mount - 
ing plates a r e  to be supplied by the in- 
stalling activity. They a r e  to be made 
f rom 1 /2 I f  cold rolled s teel ,  2 -  1/21!  wide 
and long enough to span the group of cou- 
plers .  

(3) ARRANGEMENT O F  COAXIAL 
FITTINGS. -As received f rom the fac-  
tory the special  coaxial connectors in 
the units for joining the sections of the 
common antenna line may not be prop- 
e r ly  arranged.  To fo rm a four-unit 
group for example, these connectors 
should be a s  follows when viewing the 
unit f rom the front: 

Lower left side of unit No. 1 (number-  
ing left  to right): No flange extension on 
inner o r  outer conductor elbow; the an-  
tenna line short-circuit ing cap (supplied 
in Installation Kit MK- 1 14/UR) and in- 
sulator fi t  over the threaded end of the 
inner conductor elbow and into a r e c e s s  
in the outer conductor elbow. A nut then 
sc rews  onto the inner conductor extend- 
ing thru  the fitting and four screws s e -  
cu re  the fitting to the outer conductor e l -  
bow. This assembly becomes the s t a r t -  
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 male type fittings. 

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

The tapered adapter supplied with the 
Installation Kit MK- 1 14/UR attaches a t  
the lower right side of unit No. 4 and be - 
comes  the antenna line terminal. This 
adapter consis ts  of an inner conductor, 

a smal l  insulator,  and an  outer conductor 
which plugs into the elbow extension and 
i s  secured to the f r a m e  of the coupler 
unit by four screws.  The inner conduc- 
tor  plugs into i t s  elbow extension and is 
held in place by the outer conductor and 
the sma l l  insulator. The adapter takes 
a standard Type "N1' fitting such a s  UG - 
941A/U and UG-982/U. 

I f ,  after laying the coupler units out 
side by side on a deck (face up), they 
cannot be a r ranged  s o  that the elbow fit - 
tings conform to the above sequence, pro-  
ceed a s  follows: Remove the four sc rews  
securing the outer conductor elbow to 
the top o r  bottom casting in the unit and 
turn  the elbow (including the inner con- 
ductor) around 180° then replace the 
screws.  Make s u r e  that there  i s  an in- 
sulator a t  the flange in each elbow. 

(4)  ASSEMBLY O F  MOUNTING 
BRACKETS. -When the above procedure 
i s  completed, turn the -ciiits face down- 
ward a c r o s s  a pair  of wooden blocks 
(pad to prevent mar r ing  front panel of 
the units), revers ing the previous order ;  
t ha t i s ,  countingleftto right, place No. 1 
unit in position 4, No. 2 in position 3 and 
so on, F o r  a four-unit group, secure  
four of the U-shaped shock mounts to 
each of the two mounting ba r s ,  Line up 
the coaxial connectors and push the cou- 
pler  units together, engaging the antenna 
line fittings. There  will be about 1 / 16" 
space between the units when the fittings 
a r e  properly seated.  Secure the two 
mounting b a r s  to the back of the group - 

(one near  the top and one near  the bot- 
tom). Install the t ie s t r aps  (pa r t  of th 
Installation Kit) a s  shown in F igure  3-3. 
Raise  the group of units to a ver t ical  
position and r e s t  them on a 6 to 10-inch 
block. Mark the location on the bulk- 
head opposite the shock mounts where 
the bulkhead mounting plates a r e  to be 
welded. Dri l l  and tap these mounting 
plates for 3/811-24 bolts,  spotting the 
holes f r o m  the holes in  the shock mount 
brackets.  Bolt the mounting plates tem- 
porar i ly  to the shock mounts and tack 
weld the plates to the bulkhead. Remove 
the bolts securing the shock mounts to 
the mounting plates and se t  the units a -  
side. Complete the weld on the mounting 
plates,  and then secure  the units to the 
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mounting plates.  This completes the 
mounting details .  

(5) FIELD CHANGES IN T H E  T D Z  
TR ANSMIT TER. - Certain wiring modi - 
fications and additions in the TDZ t r ans  - 
mit te r  a r e  necessary  in o rde r  to controi  
the C U- 255  /UR coupler automatically. 
These changes a r e  shown in the Bureau 

of Ships interconnection wiring d iagram 
( R E  66D 2011E) a n d a r e  descr ibed com-  
pletely in  the Field  Change Bulletin for  
Field  Change #7 (StockNo.F 16-M-384502- 
-2 18). 

(6)  TYPICAL INS'IALLATION. - Fig - 
ure  3 - 4  shows abiock d iagram of a typi- 
ca l  shipboard TDZ /RDZ installation 
using the CU-255/UR Antenna Couplers. 

- & t-- 
AT- l50/SRC 

ANTENU A 

f I  

ANTENNA COUPLERS 

I 
MSCA-I0 

MSCA-19 
I 

I I 

TO2 

I I 

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 of two to 
s ix  units provide a sys t emfor  operating 
two to s ix  UHF communication c i rcu i t s  
into a single antenna. One coupler unit 
i s  requi red  for each t ransmi t te r  o r  r e -  
ce iver ,  o r  t ransmi t te r - rece iver  com-  
bination. 

Antenna Coupler C U-  3 32A/UR i s  identi-  
cal  to Antenna Coupler CU-255/UR ex-  
cep t fo r thed r ivemechan i sm.  Thedr ive  
mechanism for the CU-255 /UR provides 
manual and automatic tuning of the cou- 
p le r ;  whereas  the drive mechanism for 
the CU-332A/UR provides for manual 
tuning only. These drive mechanisms 
a r e  interchangeable on the R F  section 
of the couplers .  

The CU-332A/UR coupler i s  used witn 
manually-tuned UHF equipment such a s  
the hi( l e i  TEE transmitter ar;d t h e  ,4P?/ 
URR - 13 r ece ive r ,  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 
o r  R F  section,  and the manual d r ive  
mechanism ( s e e  Figure  3 -5). 

F o r  a brief description of the R F  sec-  
tion r e f e r  to the preceding mater ia l  on 
Antenna Coupler CU-255/UR. The tun- 

F igu re  3-5. Manual Drive 
Mechanism 

ing mechanism f i t s  into the top of the 
R F  section. There  a r e  two tuning knobs 
and two counter dia ls  on the dr ive mech-  
anism. One knob adjusts the length of 
the quar ter  -wave coupler and the other 
knob adjusts i t s  position with respec t  to 
the cutaway section of the antenna line. 

F o r  a complete description of these 
units r e f e r  to the Instruction Book for 
Antenna Coupler C U - 3 3 2 ~ /  UR, NavShips 
9 1745. 

c.  REFERENCE DATA. 

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

( 2 )  P O W E R  REQUIREMENTS: 
No AC o r  DC power is  required for  op- 

eration of this equipment. 

( 3 )  P O W E R  OUTPUT: 
Cat l  be used with t ransmi t te rs  with out- 

puts up to 100 watts. 

(4)  CHARACTERISTICIMPEDANCE: 
50 ohms 

(5) OVERALL DIMENSIONS: 
Height 62 - 1/2" 
Width 4-314" 
Depth 8-5/16" 

(6) WEIGHT: 79 .9  pounds 

( 7 )  STANDARD NAVY STOCK NUM- 
BER: F 16-C-9 1733-5601 

d. INSTALLATION. -Antenna Coupler 
C u - 3 3 2 ~ / U R  is normally installed ver t i -  
cally on a bulkhead. It i s  secured to the 
mounting surface by  means of cap sc rews  
o r  bolts in the mounting b a r s  attached to 
U-shaped shock mount brackets .  Where 
space limitations requi re  i t ,  the coupler 
can be mounted horizontally on the over  - 
head; however, th is  i s  generally undesir - 
able. 

The installation information for the 
CU-255/UR in the preceding section 
applies to this  coupler a lso,  s ince the 
couplers a r e  s imi la r .  

Figure  3-6 shows a block diagram of 
a typical TED-AN/ URR - 13 installation 
using the C U - 3 3 2 ~ m R  Antennacouplers.  
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ANTENNA 
AT-ISO/SRC 

or 
AS-390/SRC 

Figure  3 -6 .  Typical T E D  -AN/URR- 13 Installation 
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A N T E N N A  
M U L T I C O U P L E R S  

ANTENNA COUPLER 
CU-274IUR 

SELECTOR CONTROL 
C-I219/UR 

TERMINAL BOX 
J-493/UR 

Figure 3-7. Antenna Coupler CU-2741 UR 
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3. ANTENNA COUPLER CU-274/UR. 

a .  GENERAL DESCRIPTION. - An- 
tenna Coupler  CU-274/uR provides  for  
the s imul taneous  opera t ion of four UHF 
t r a n s m i t t e r s  o r  r e c e i v e r s  into a singie 
antenna in the f requency range  of 225  
to  400 megacyc les  ( s e e  F i g u r e  3 - 7 ) .  

The coupler  h a s  four cavi t ies  which 
a r e  independently tuned e i ther  automat i  - 
cal ly  o r  manually.  F o r  automat ic  tuning 
each  cavity m u s t  f i r s t  be pre- tuned to 
10 corresponding f requency channels  in 
t h e  frequency range of the  at tached r e -  
c e i v e r  o r  t r a n s m i t t e r ,  and the rea f te r  i t  
i s  automat ica l ly  re tuned by an  autotune 
iilechanisrfi. Manual tuning of e ~ c h  cav-  
i ty  i s  poss ib le  when the  clutch r e l e a s e  
knob i s  loosened.  

Antenna Coupler  CU-274/UR was d e -  
signed p r i m a r i l y  fo r  use  with the T D Z  
t r a n s m i t t e r  and R D Z  r e c e i v e r ,  but i t  
m a y  be used with o the r  UHF equipments 
such a s  the TED and AN/URR-13. 

Section 3 - 2  
P a r a g r a p h  3a 

T h e r e  i s  no m e t e r  indicat ion when tun- 
ing a channel  f o r  receiving.  The auto- 
tune d ia l s  on top of the coupler  b e a r  a n  
approximate  f requency cal ibra t ion.  The 
coupler  i s  complete ly  shielded and p r o-  
duces  no RF in ter ference .  

Se lec to r  Control  C - 12 19 /UR h a s  a 10- 
posi t ion switch fo r  select ing any one of 
the 10 p re- se lec ted  f requency channels  
of any single cavity autotune m e c h a n i s m  
of the coupler .  It a l so  h a s  a pilot l a m p  
and a power "ON-OFF" switch. 

T e r m i n a l  Box J-493/UR contains four 
7 u d l A e l i t e  ~ ; i i - i - ~ c r - t y F e  ' - - - : - T I  LL L A I I A I I U I  hn-7vt-l~ U V U *  ,A". 

It p e r m i t s  the interconnection of four  
RDZ ( o r  s i m i l a r )  r e c e i v e r s  and thei r  
Remote Channel Se lec to r s  through the An- 
tenna Coupler  CU-274/UR. ( T r a n s m i t t e r s  
a r e  connected d i rec t ly  to the coupler .  ) 

c .  REFERENCE DATA. 

(1)  FREQUENCY KANGE: 
225  to 400 m c  

b .  MAIN COMPONENTS. - The equip- 
ment  that i s  supplied with Antenna COU- ( 2 j  LMML - 7 7 .  n • / - . m m n ~ ~ r n r r  1 r-rnw ILL L L V L ~ L J J ~ ~ L W L .  TI r n ~ n  A N T P T .  

p l e r  CU-274/UR i s  l i s t ed  in Table 3-2. 50 ~ h m s  
Antenna Coupler  CU-2741 UR cons i s t s  

of four ident ica l  coaxia l  r e  sonator s (3)  T Y P E  O F  TUNING: 
mounted in a f r a m e  along with the i r  a s -  C apacitively-tuned cavit ie  s 
sociated autotune mechan i sms .  A m e t e r  
on the coupler  indica tes  m a x i m u m  t r a n s  - (4)  PO7iVER REQUIREMZNTS: 
fer  of energy  when any channel  is p rop-  115 volts AC, single phase ,  60 
e r l y  tuned to the  t r ansmi t t ing  frequency. cyc les  ( for  automat ic  tuning) 

T A B L E  3 - 2.  EQUIPMENT SUPPLIED WITH ANTENNA COUPLER C U-2741 UR 

1 
i Unit 

I 

i 1 O v e r a l l  Dimensions I 

Type I ( Inches)  'Weight 
D e s l g ~ a t i o r ,  Qty. ( Ibs)  ' 

I i - - ;Heipht . W i d t h  iDep~&- - - + 
1 

I 

1 Antenna Coupler  CU-274/UR 1 14-7/16! 1 5 - 1 / 8  ' 11-7/8 57 / Mounting B r a c k e t s  1 I 2 1 - 1 2 - 1 2  2-1/2 7 j 
I C - l 2 l 9 / U R  I 1 5-13/16, 5 - 1 1 8  3-11/64$ 5 I 

i Se lec tor  Control  
i 'I'c r minal BOX J-4?3/UR 1 1 1 @ - 1 / 2  11 2-518 , 5-lj'4 
i ! f la tkg Connec tn r s :  ; I , / fo r  CU-274/UR : UG-21B/U 

I 

5 l  I I 
, I 

I 

I 
I ; ~ ~ - 3 i 0 6 ~ - 2 4 - 5 ~  . 4 1 I 

I , I I 

/ AN-3057- 16 : 4 j  I I I 

i f o r  ~ - 4 9 3 / U R  i A N- 3  106A-24-5P j 4 1 I 

i / APJ-3Q57 - 16 I I I 
I 4 1  I I , 

1 A N - 3 1 0 6 A - 2 2 - 1 4 s ;  8 1 1 

I 
I A h T  2 A C 7 - 1 2  I Q '  I I A l Y - J V 3 d  I 

I u i I I 
t 

for  C - I ~ I ~ / U R  ' A N - 3 1 0 6 ~ - 2 4 - 5 F '  i 1 1 I 1 I I I 1 1 AN-3057- 16 I 

i 1 

AN-3 106A- 14s -7s  ' 1 I 
4 / 

1 
I A X - 3 0 5 7 - 6  I , I 

L 
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Figure  3 - 8 .  Antenna Coupler CU-284 /UR 
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(5)  MAXIMUM R F  INPUT P O W E R :  
100 watts  

d. INSTALLATION. -Antenna Coupler  
CU-274/UR m a y  be  table  o r  bulkhead 
mounted.  Two mounting b r a c k e t s  with 
shock m o u n t s  are silpplied for  mounting 
the  coupier .  

The coupler  h a s  5 Type "N" R F  con-  
n e c t o r s :  four input connectors  and one 
antenna connector.  T h e r e  a r e  a l s o  4 
Type ?'AN" connectors  f o r  the power and 
control  cables .  All the mating connec - 
tors  r ~ c ~ u i r e d  for  cable connections to 
the units  of this  equipment a r e  furnished 
with the equipment. Mounting bolts  and 
ex te rna l  cables  a r e  rlot supplied. 

T h e r e  should b e  a r r~ini r r~um adjacent  
channel  separa t ion of 15 m c  between 
opera t ing f requencies  of the four c a v -  
i t i e s  of this  coupler .  When the f requen-  
c i e s  mus t  n e c e s s a r i l y  be c lose  to each 
nther; i t  i s  p re fe rab le  to se lec t  f r equen-  
c i e s  in  the low end of the band if p o s -  
s ib le .  The adjacent  channel at tenuztion 
c h a r a c t e r i s t i c s  of the coupler  i s  be t t e r  
a t  low f requenc ies  than i t  i s  at h igher  
f requencies .  

When this  coupler  i s  used f o r  s i m u l -  
taneous t r a n s m i t t e r  and r e c e i v e r  o p e r a -  
tion, do not tune a r e c e i v e r  channel  to 
the s a m e  frequency a s  a t r a n s m i t t e r  
channel .  This  would r e s u l t  in damage 
to the r e c e i v e r s .  

The CU-274jUR i s  used in submar ine  
U H F  instal lat ions because  of i t s  c o m -  
pact  s i ze .  However,  the Cu-274 /UR i s  
not a s  eff icient  a s  the Cu-Z55/UR o r  
CU-332A/ UR coup le r s ;  the re fo re ,  i t  
shoiild b e  insta!!ed only  whelr: i t  i s  :lot 
prac t icable  to ins ta l l  one of the m o r e  
efficient types of antenna couplers .  

4, A N T E N N A  C O U P L E R  CU-284/UR. 

a. GENERAL DESCRIPTION. - An- 
L L C U M ~  - CoapIer CC-284: L.?, ( s e e  Figu re  

3 -8) p e r m i t s  the simultaneous opera t ion 
of two UHF t r a n s m i t t e r s  o r  r e c e i v e r s  

a s ingle  a n t e n r ~ n  i l l  tile freq-ciency 
range  o i  2 2 5  to 466 m c .  I t  is ciesigned 
fer ins t a f l a t io~  in srrbrnarlnes a n d  o ther  
s m a l l  v e s s e l s  p r i m a r i l y .  

The coupler  i s  tuned manually and con- 
s i s t s  of two capacit ively- tunedresonant 

Section 3-2 
P a r a g r a p h  3c(5) 

cavi t ies ;  each  cavi ty  h a s  a 50 -ohm t e r  - 
~ n i n a l  impedance.  The output c i r c u i t  i s  
provided with a mete r ing  c i r c u i t  f o r  in-  
dication of p roper  tuning of the cavi t ies .  

Th i s  coupler  i s  s i m i l a r  to Antenna Cou-  
pler  CU-274/UR except  that  i t  c a n  be 
tuned manually only and i t  accommodates  
+.,.- L w u  - 7 ~ ; m  L a u L u  - y u L p ~ ~ ~ ~ ~ * ~ u  Te?l;m-OYl+ e A A A U b b u -  i n e t a 3  A ~f f ~ ~ r .  

The efficiency of the CU-284/UR an-  
tenna coupler  i s  be t t e r  than the efficiency 
of the C U-2741 UR antenna coupler  but  i t  
i s  l e s s  efficient than the CU-332A/UR o r  
CU-255;'UR antenna couplers .  

Antenna Coupler  C i i -Z84 / i i i i  r r l d y  be 
used with UHF equipments such a s  T D Z -  
RDZ and TED-AN/URR- 13. However,  
i f  th is  coupler  i s  instal led ir, a s y s t e m  
having quick-shift f e a t u r e s  ( s u c h  a s  T D Z  - 
RDZ),  these  f e a t u r e s  will  b e  los t  s ince  
t h e ~ ~ - 2 8 4 / U ~  m u s t  b e  manually tuned. 

b. REFERENCE DATA. 

(1 )  WEIGHT: 16 pounds 

( 2 )  FREQUENCY RANGE: 
225  to 400  mc 

( 3 )  OUTPUT IMPEDANCE: 
50 ohms  

( 4 )  T Y P E  O F  TUNING: 
Manual. tuning of capacit ively - tuned 

cavi t ies  . 
( 5 )  MAXIMUM R F  INPUT POWER:  

100 watts  

( 6 )  P O W E R  REQUIREMENTS: 
None 

( 7 )  INSTRUCTION BOOK: 
XavShips 91740 

c. INSTALLATION. - The C u - 2 8 4 / U R  
Antenna Coupler  m a y  be  mouzted on the 
bulkhead o r  on the overhead.  I t  h a s  a 
dus t  cover (held in r---- n l a r ~  by two screws)  
which m u s t  be  removed  to gain a c c e s s  
to the tuning dia ls .  -. L 1 ' l 'here is a 'u'G-30/U cor;nec.lor on L I L ~  

b u t i , " ~ ~ ~  "i c i i ~ l i  ~ ~ ~ i t j -  i ~ r  ~ ~ i i c ~ ~ t i ~ g  t h e  
t r a n s m i s s i o n  l ines  f r o m  the radio equip- 
m e n t ~ .  The 50-ohm antenna t r a n s m i s  - 
sion line connects  to a modified UG -58/U 
connector on the  back of the coupler .  

ORIGINAL 
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REAR VIEW 

Figure 3 - 9 .  Antenna Coupler C U - 3 5 5 ( ~ ~ - 1 ) / ~ ~  
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Section 3-2 
P a r a g r a p h  5a 

5.  ANTENNA COUPLER C U - 3 5 5 / ~ ~ .  cavity i s  possible when the autotune 
locks a r e  disengaged. 

a .  GENERAL DESCRIPTION. - An- 
tenna Coupler  c ~ - 3 5 5 / ~ ~  provides  for  b. MAIN COMPONENTS. - The equip- 
the s imul taneous  opera t ion of four UHF ment  tha t  i s  supplied with Antenna Cou-  
t ran .smit ter  s and/or  r e c e i v e r s  into a p ler  C U - ~ ~ ~ / U R  is i i s ted  in Table 3-3. 
s ing l e  antenna in the f requency range - *-- 

The mechan i sm of the unit i s  mounted 
T n  of 2 2 5  to  400 mc ( s e e  l?igure3-9). on a single r igid cast ing and enclosed in 

addition to the  advantage of s implifying a fo rmed  a luminum cabinet .  Manual 
antenna ins ta l la t ions ,  the coupler  i m -  
proves  the p e r f o r m a n c e  of equipments 
connected to i t  by d i sc r imina t ing  agains t  
spur ious  r e s p o n s e s  and e m i s s i o n s .  

The coupler  has  tour cav i t i e s  which 
a r e  independently tuned e i the r  auto - 
matica l ly  o r  manually. F o r  automatic 
tuning each cavity m u s t  be p re - tuned  to 
10 cor respond ing  channels  in  the f r e -  
quency range of the a t tached t r a n s m i t t e r  
o r  r e c e i v e r .  E a c h  cavity the rea f te r  i s  
automatical ly re tuned by an  autotune 
mechan i sm.  Manual tuning of each 

tuning controls  and p r e  - se t  cbannel  
se lec to r  switches;  a s  well a s  a power-  
moni tor  m e t e r  a r e  provided on the f ron t  
panel. E a c h  cavity h a s  a power monitor  
and siandirlg w d v e  raiiu i~ id i i a io r .  A 
twelve -position switch on the front  panel 
of the coupler  p e r m i t s  reading power o r  
s tanaing wave r a t i o  at any one of the 
four inputs on a s ignal  m e t e r  on the  
front  panel.  

Antenna Coupler  C U - ~ ~ ~ / U R  may  be 
opera ted  remotely  but the r e m o t e  con-  
t r o l  equipment is not supplied. 

TABLE 3-3. EQUIPMENT SUPPLIED WITH ANTENNA COUPLER C U - 3 5 5 1 ~ ~  

c .  REFERENCE DATA. 

(1) FREQUENCY RANGE: 
225 t o  400 m c  

Weight 
(Ib.1 

I 

100 

(2) CHARACTERISTIC IMPEDANCE 
50 o h m s  

( 3 )  TYPE O F  TUNING: 
Closed  coaxia l  l ine r e s o n a t o r s  

Q ~ Y  . 

1 
2 
4 
1 

Unit 

Antenna Coupler  
Mounting B r a c k e t s  
Mating Connectors  

Overa l l  Dimensions 
, - 
( inches j 

(4) POWER REQUrTZEMENTS: 
1 P 5  vol ts  AC,  single phase ,  60 
cyc les  (for automatic tuning) 

I 
b 

T v n ~  Jr- 
Designation 

U G - Z ~ B / U  
U G - 5 9 ~ / ~  

Height 

14 

d.  INSTALLATION. - Antenna Cou-  

4 
I 

b 

pler  C U - 3 5 5 / ~ ~ -  m a y  be table o r  r a c k  
mounted. In o r d e r  to table mount, f ~ u r  
B a r r y  C -2090-6 shock mounts a r e  a t -  
tached to  the coupler  and the shock- 
mounted unit is s e c u r e d  to the table top. 

In o r d e r  to mount in a s t andard  r e l a y  
rack r e m o v e  the aluminum cabinet  and 
s e c u r e  the two r a c k  mounting angles  
which a r e  s to red  inside the cabinet  t o  
the s i d e s  of the  f r o n t  panel; P l a c e  the 
Antenna Coupler  upon the r a i l s  which 
run from the f ron t  to  the rear  uprights 
of the s t andard  r e l a y  rack.  S e c u r e  the 
rack  mounting angles to  the f ront  up- 
r ights  of the rack. 

ml 
I Ilt: :* tquei.i;e U A  - A-  LL U A C  ^ SA --A,.-. UUy 

must be separated by one megacycle or 
more, depending on the c h a r a c t e r i s t i c s  
of the  auxiliary equipment. 

AN-3108B-20-27s 
AN-3108B-18-3s 

Width I Depth 

ORIGINAL 
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TOP VIEW 
( W I T H  C O V E R  OFF) 

F i g u r e  3- 10 .  Antenna Coupler C U - 3 7 7 / U R  

ORIGINAL 



ANTENNA 
MULTICOUPLERS 

UNC LASSIFIED 
NAVSHIPS 900,121 (A)  

6 .  ANTENNA COUPLER CU-377fUR. 

a .  GENERAL DESCRIPTION. - An- 
tenna Coupler  cU-377 /UR ( s e e  F i g u r e  
3-  10)  p e r m i t s  the  s imul taneous  o p e r a-  
t ion  of two U H F  t r a n s m i t t e r s  o r  r e c e i v-  
e r s  intoa singleantenna i n t h e  f requency 
r a n g e  of 225  t o  400 m c .  

Th i s  coupler  i s  s i m i l a r  t o  Antenna 
Coupler  ~ ~ - 2 8 4 / u R  except tha t  i t  has  
be t t e r  r e s  et tabil i ty,  lower inse r t ion  
l o s s  and g r e a t e r  adjacent  channel  sep-  
e r a t i o n .  

Antenna Coupler  C U- 3 7 7  / U R  is p r i m  - 
a r i l y  intended f o r  u s e  with Navy Models 
T E D  and AN/URR-13 UHF r a d i o  t r a n s -  
mit t ing  and receiving equipment.  

b .  REFERENCE DATA.  

(1 )  WEIGHT: 9 . 5  pounds 

Section 3-2 
P a r a g r a p h  6a 

( 2 )  FREQUENCY RANGE: 
225-400 m c  

(3) OUTPUT IMPEDANCE: 
50 ohms 

(4)  T Y P E  O F  TUNNING: 
Manual tunning of capcit ively-  
tuned cavi t ies .  

(5 )  TO'iVER REQU!REPv<EFJTS: 
None 

(6)  INSTRUCTION BOOK: 
NavShips 92 187 

c .  INS'l'ALiA;I'lVI\T. -,The Z U -  377  / i j R  
Antenna Coupler  may be mounted on the  
bulkhead o r  on the overhead .  It has  a 
dust  cover  which must  be removed  te 
give a c c e s s  t o  the tunning d ia l s .  

T h r e e  UG-21 B/U connectors  a c c o m m o-  
date  the  t r a n s m i s s i o n  l ines  f r o m  the  
rad io  equipment and antenna.  

ORIGINAL 
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Section 3 - 3  
P a r a g r a p h  1 

SECTION 3-3 

HF MULTICOUPLERS 

1 .  GENERAL DESCRIPTION 

A s y s t e m  nf high frequency antenna - - 
couplers  h a s  been developed for  s i m u l -  
taneously operat ing up to  four t r a n s -  
m i t t e r s  into the  s a m e  antenna in the f r e -  
quency range  of 2 to 2 6  m c .  These  a n -  
tenna coup le r s  a r e  made  up into four 
channel  groups ,  each group operat ing 
in one of the  following bands: L - 6  v . c ,  
4-12 m c ,  6-18 m c  and 9-26 m c .  T o  ob- 
ta in  complete  coverage  f r o m  2 to 2 6 m c ,  
four coupler  groups and four broad-band 
antennas a r e  r e q u i r e d .  These  e x p e r i -  
menta l  equipments a r e  designed fo r  in-  
s ta l la t ion  on the USS Northampton 
( C L C- 1 ) .  

The  four types of antenna couplers  in 
this  s y s t e m  a r e  l i s t ed  in Table 3 - 4 .  - - ' l 'he AIUI/SRA- i 5 Antenna Couple=,  
which i s  typica l  of th is  group of coup le r s ,  
provides f o r  the simultaneous operat ion 
of four t r ansmi t t ing  equipments,  each  
with 500 watts  output, into a single broad-  
bandantenna ( s e e  F i g u r e s  3-1 1 )  .It c o v e r s  
the f requency range f r o m  6 to  18 m c  and 
will  o p e r a t e  into any antenna having a 
standing wave ra t io ,  r e l a t ive  t o  5(rohms,  
of 3 t o  1 o r  b e t t e r .  The four t r a n s m i t t e r s  
connected t o  th is  coupler  may  be oper  - 
-ated anywhere  in the frequency range  
f r o m  6 to 18 m c ,  as  long a s  a separa t ion 
of 10% i s  maintained between operat ing 
f requenc ies .  

2 .  MAIN COMPONENTS. 

Each  antenna coupler  cons i s t s  of four 
dra;;.zr a s s e m b l i e s  anda cabinet  ta housz  
the  d r a w e r s .  Each  d rawer  o r  coupler  
unit provides means  for  coupling a t r a n s  - 
m i t t e r  to the common antenna l i n e .  

The common antenna line extends . f r o m  
the antenna t e r m i n a l  to the topmost  cou- 

* - p ie r  un l t  in the cabinet .  Her?  the  iine 
ends and i s  shor t - c i rcu i t ed .  This  line 
a l s o  has  a sect ion of the  outer  conductor 
cu t  a w a y  where  it p a s s e s  through each 
of the  coupler  un i t s .  At the  cutaway 
sect ions  the inner  conductor i s  s e v e r e d  
and the ends brought to two terminals .  
A one- turn  loop is  inse r t ed  in s e r i e s  
with the inner conductor a t  these  t e r -  
minals  i n e a c h o f t h e c o u p l e r  un i t s .  These  
loops provide coupling to the  inductance 
Gf tkle caaacii )i- t  iine d iaiill cii-e.uit in eac'ii 

uni t .  The tank capacity i s  tapped,  p r o -  
viding a n  impedance -divider c i rcu i t  
which p r e s e n t s  a n  input impedance of 
50 ohms r e s i s t a n c e  when the  unit i s  
p roper ly  tuned.  The combination of the 
tuneable tank and coupling c i r c u i t s  con-  
s t i tu tes  a t r a n s f o r m e r  which matches  
the  antenna impedance to  the  50-ohm 
line t o  the t r a n s m i t t e r  and provides  high 
efficiency in power t r a n s f e r  to the  an-  
tenna.  The high "Q" tank c i rcu i t  p r o -  
vides the requ i red  isolation between 
channels  when a 1070 channel separa t ion  
is  mainta ined.  

* Add 12" t o  height for  blower motc r  and fan housing. 

T:jAE\LE 3-4 . HIGH FREQUETC'CY hdT_TI ,T I~OUP! I~kS  

ORIGINAL 
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Figure 3 - 12. HF A n t e ~ a  Multicoupler Installation Dimensions 
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E a c h  coupler  unit h a s  a r e f l ec tomete r  
o r  ma tch  indicator  located in the  t r a n s -  
m i s s i o n  line f r o m  the  t r a n s m i t t e r .  This  
device m e a s u r e s  the  ref lec ted  wave on 
the  line f r o m  the  t r a n s m i t t e r  and  thus 
indicates the  degree  of m i s m a t c h  p r e -  
sented by the coupler  unit with r e s p e c t  
t o t h e  jO-o ln r r i  l i ne ,  J. I I C  --'+oh J . ~ A ~ L L L I  ; m A ; ~ t n y  LIIUAL-~-& 

provides a means  for  adjust ing the  cou-  
p l e r  unit.  It i s  only n e c e s s a r y  t o  adjus t  
two controls  for  a  minimum reading on 
the  match  indicator .  It a b s o r b s  v e r y  
l i t t le  power f r o m  the line, and does not 
d i s tu rb  the impedance o i  the  iine in  ihr 
frequency range  in u s e .  It p e r m i t s  a d -  
just ingthe unit for  a  standing wave r a t i o  
of 1 .1  to 1 .0  r e f e r r e d  to a 50-ohm r e -  
s i s t ive  load.  

In o r d e r  t o  fix the  values of the  p e r -  
fo rmance  fac to r s  and a l s o  to  make  the 
tuning of the units a  s imple  m a t t e r ,  the  
input coupling capaci tor  and the  tank tun-  
ing capaci tor  a r e  ganged and opera ted  
by one con t ro l .  The coupling loop i s  
controi ied  separa te ly ;  :leiice, each  cou-  
p le r  unit i s  adjus ted  by means  of two con-  
t r o l s .  

All four of these  antenna coupler  equip- 
ments  have the  s a m e  genera l  des ign.  
Antenna Coupler AN/SRA- 1 6 u t i l izes  
capacit ive coupling and p a r a l l e l  opera-  
t ion a s  compared  t o  the  inductive cou-  
pling and s e r i e s  operat ion of the  o ther  
t h r e e  equipments . However, the input 
c i r c u i t r y  and the  method of control ,  tun-  
ing indication, andopera t ion a r e  e s s e n -  
t ial ly the s a m e .  The pe r fo rmance  fac - 

4 .  INSTALLATION. 

The outline and mounting dimensions  
fo r  these  antenna coup le r s  a r e  given in  
F i g u r e  3-12.  

All of these  equipments except  the  AN/ 
SRA- 13 have a blower motor  and fan  
housing r , ~ u n t e d  GE +n- " "JY ef the cabinet.  

The four  coupler  units  of the  AN/SRA- 
16 a r e  s tacked in a c l u s t e r  - type a r r a n g e -  
ment ;  whereas ,  the  units  of the  o ther  
t h r e e  equipments a r e  s t acked  one on 
top oi a n o t h e r ,  

A c l e a r a n c e  of a l e a s t  24  inches i s  r e -  
quired  in f ront  of the equiprn-ents f e r  
withdrawal of the coupler  units  f r o m  the  
cabinets .  Adequate c l e a r a n c e  on the 
r ight  s ide  mus t  be provided for  bending 
the RG- 18/  U antenna l ine .  

T h e s e  equipments w e r e  designed for  
use  o n l a r g e  ships  where  s p a c e  i s a v a i l -  
~ b l e  fo r  the required brGad=band 2 ~ -  

t  enna s  . o 

When these  equipments a r e  ins ta l led  
aboard  the CLC-1,  a  50-ohm r e s i s t i v e  
load will  be provided a t  each of the  a n -  
tenna coupler  posi t ions.  The t r a n s m i s  - 
sion line f r o m  a t r a n s m i t t e r  being s e t  
up will  be connected t o  a 50-ohm load 
for  a l l  tuning and ca l ibra t ing of i t s  con-  
t ro l s .  An antenna coupler  being s e t  up 
for  the  f i r s t  t i m e  will be s e t  in  a c c o r d-  
ance  with the typical  tuning c u r v e s  shown 
in  the  ins t ruct ion book. Then the  l ine 

t o r s  a r e  s i m i l a r  a l s o .  f r o m  the t r a n s m i t t e r ,  which has  been 
connected to the 50-ohm load during 

3 .  REFERENCE DATA. t r a n s m i t t e r  tuning, will  be t r a n s f e r r e d  
t o  the  antenna coup le r .  kk i th the  t r a n s  - 

a. FREQUENCY RANGE: m i t t e r  in  the  tune posi t ion,  the antenna 
2 to 26  m c  coupler  tuning will  be completed .  The 

t r a n s m i t t e r  will  then be s e t  t o  "Operate"  
b .  POWER REQUIREMENTS: and a final t r i m m i n g  of i t s  controls  per- 
115 volts AC f o r  blower m o t o r .  No f o r m e d .  

These  antenna coup le r s  provide a n  i s  - 
c .  POWER HANDLING CAPABILITY: olation o r  voltage ra t io  of 15 t o  1 .  Th i s  
W i l l  ol'eratr with t r a n s m i t t e r s  having gives a g r e a t e r  degree  of isolation be- 

a n  output o i  566 wa i i s .  iween i rc~nsmii i ing  equiprx~erris illd11 ;> 

genera l iy  needed, but it has  the  ad&- 
d .  CHARACTERISTIC IMPEDANCE: t ional  effect of reducing the tendency - 

50 ohms  toward in terac t ion between units . 

ORIGINAL 
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TEST SET, FILTER 
TS -734A/SRA-9  

CASE, FILTER 
C Y - l 1 2 9 A /  SRA-9 

CASE, FILTER 
CY- I 3 2 5 / S G A -  SA 

Figure 3 - 13. Fi l ter  Assembly, Electr ical  ANISRA-SA 
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SECTION 3 - 4  

FILTER TYPE MULTICOUPLERS 

1, R-EC.E.IVLNG FILTER ASSEMBLY 
A N / S R A - 9 A .  

a .  GENERAL DESCRIPTION. - Fi l te r  
Assembly,  Electr ical  A N I S R A - 9 ~  ( s e e  
F igu re  3- 13)  makes possible the mult i-  
ple uperdiioll 0: ;I i i i~ljii i i i i i~ ~f 2 Q  T Z Z ~ G  
r ece ive r s  f r o m  a single antenna. (I t  i s  
p re fe rab le ,  however, to l imit  each AN/ 
S R A - 9 A  to a total of 7 rece ivers .  ) This  
f i l t e r  assembly  o r  l lmulticoupler" p ro  - 
vides  s evenRF  channels in the frequency 
range f r o m  14 kc to 32 mc.  Any o r  all 
of these channels maybe  used independ- 
ently of and simultaneously with any of 
the other channels. Connections to the 
r ece ive r s  a r e  made by coaxial patch 
C I S  in 2 rnanaer s imi la r  to that e m -  
ployed with conventional antenna patch 
paneis now in use  on shipboard. 

Separation of the frequency range into 
channels i s  accomplished by combina-  
t ions of f i l t e r  subassemblies  which plug 
into the main chass i s .  Each fi l ter  sub-  
assembly  consis ts  of complementary 
high-pass  and low-pass f i l ter  sect ions ,  
the common crossover  frequency of 

Section 3-4 
Pa rag raph  1 

which marks the division between chan- 
nels.  

The f i l t e r s  not only guard against  in-  
te r fe rence  a t  frequencies falling outside 
the channel being used but a lso  prevent  
r ece ive r s  connected to a l ternate  rows 
* C  :, - 1 , -  r,,, :,c,,,,c:,, I .  I .  ,&I.,, 
V A  JQL-3 L A  U L l l  A l L L L A  QL L A 1 1 5  W A L L 1  L C I L L L  U L L A L L  

when their  tuning and t r imming adjust-  
ments  a r e  made. 

F i l t e r  Assembly, Electr ical  AN/SRA- 
9A i s  designed to withstand impres sed  
signals a s  g rea t  a s  50 volts when the 
equipment i s  terminated in res i s t ive  
loads not exceeding 180 ohms. Although 
the open ci rcui t  voltage introduced into 
a receiving antenna when i t  i s  c losely  
coupled to a high-power transmitt ing an-  
tenna may wellbe in excess  of 100 volts, 
the upper l imi t  of 50 volts will seldom 
be exceeded when these antennas a re  
terminated in moderately low imped- 
ances  such a s  a r e  normally encountered 
aboard ship. 

b. MAIN COMPONENTS. -The equip- 
ment that  i s  supplied with the AN/SRA-  
9 A  will be found l is ted below in Table 
3-5. 

TABLE 3 - 5 .  EQUIPMENT SUPPLIED WITH A N / S R A - 9 ~  

I Type 
Name of Unit I Nun-lbe r 

Pane l  Filter 3-482ISR.A-9 
- - 

Fi l t e r  
Subassemblies 

T e s t  Set ,  F i l t e r  / TM34A/SRA-9 

C a s e ,  F i l t e r  

Overal l  Dimensions 
(Inches) 

H 1 W I D  

Weight 
(pounds)  

18 total 
2 
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Fc=CROSSOVER FREQUENCY 

SCHEMATIC DIAGRAM 

Fc = I4MC Fc = 7MC Fc = 3.5MC Fc=2viC , . Fc= 1.6MC -Fcz.53MC . 

Figure 3 - 14, Filter Assembly, Electrical F- 145/SRA-9 
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( 1) FILTER ASSEMBLY, ELECTRI- 
CAL F -  145/SRA-9, consists of a Panel,  
F i l te r  J - 4 8 2 1 s ~ ~ - 9  and a se t  of nine 
fi l ter  subassemblies,  any six of which 
can be used at one t ime ( see  Figure 3 -  
14). The fi l ter  subassemblies a r e  sealed 
units corlsisting of inductors and capaci- 
to r s  and a r e  terminated in four -terminai 
plugs which a r e  designed to 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 a r e  
to be used should be assembled in the 
order  of decreasing frequencies f rom 
left to right a s  viewed f rom the front of 
the panel. 

Panel,  F i l te r  J-482 /SRA-9 contains 
one antenna input jack, 28 output jacks, 
2 l decoiipliiig resistors and 6 octal sock- 
ets .  The antenna input jack and the 28 
output jacks a r e  a l l  Navy Type -49 120 K F  
ccnnector s .  (Eventually, i t  i s  planned 
to replace these jacks with Type C quick- 
disconnect connectors. ) The fi l ter  sub- 
assemblies  plug into the octal sockets 
in the r e a r  of the main chassis .  The 
bottom jack in each row of output jacks 
i s  painted red to indicate that i t  i s  con- 
nected directly to i t s  subassembly. The 
other three output jacks in each row a r e  
unpainted to denote that they a r e  decou- 
pled f rom their  corresponding subassem- 
blies by 300-ohm res i s tors .  The front 
panel m a y  be removed f rom the main 
chassis  for servicing by removing six 
machine screws.  

To keep losses  a t  a minimum, the in-  
put and output of F i l t e r  Assembly F- 145/ 
SRA-9 a r e  to be terminated in 180 ohms. 
However, only a slight reflection loss  
(of the order  of 1 .  0 db) resul ts  when the 
input i s  terminated in 70 ohms, a value 
typical of the impedance of R F  cablea 
used in receiving antenna installations 
aboard ship. 

(2 )  TEST SET, FILTER T s - 7 3 4 ~ j  
SRA-9 (Std. Navy StockNo. N16-~-22(?81  
- 1028) i s  used to check the performance 
character is t ics  of any of the fi l ter  sub- 
assemblies .  

( 3 )  CASE, FILTER CY - 1 1 2 9 ~ / S ~ ~ - 9  
i s  constructed of heavy metal  and i s  fitted 
with wooden inser t s  which provide com- 
partments for stowing a l l  nine fi l ter  sub- 
assemblies ,  the three dummy connector 
plugs, J-482/SRA-9 and T S - ~ ~ ~ A / S R A - ~ .  
This case i s  furnished when an ANISRA- 
9A equipment i s  to be stowed away f rom 
an operating position and the components 
subsequently used a s  replacements. 

(4) CASE, FILTER CY-1325/SRA-9A 
i s  a metal  case  smaller  than C Y  - 1 129A/ 
S R A - 9  but s imilar ly  fitted with wooden 
inser t s  divided into stowage compart - 
ments. This case provides stowage 
space for three of the fi l ter  subassem- 
blie s ,  the three dummy 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 
a r e  suppiiedwith the ~ i u ' i S i i A - ~ A .  W h e n  
substituted for  a fi l ter  subassembly, the 
plug replaces  the low-pas s fi l ter  with 
a direct  connection. The row of jacks 
associated with the socket into which the 
plug i s  inser ted will be rendered inop- 
erative since the plug does not se rve  the 
purpose of the high-pass fi l ter .  

c. REFERENCE DATA. 

(1) FREQUENCY RANGE: 
14 kc to 32 rnc 

(2)  PRIMARY POWER REQUIRE- 
MENTS: None 

(3) CHARACTERISTIC IMPEDANCE: 
180 ohms 

(4) POWER HANDLING CAPABIL-  
ITIES: 

The units a r e  designed to handle 50 
wat ts .  This should t e  s-dficient to  dis - 
sipate the energy picked up by the r e -  
ceiving antenna f rom nearby t ransmit-  
ting antennae. 

(5)  CONTROLS: None. Selection of 
proper frequency range is accomplished 
by plugging the rece ivers  into the proper 
row of jacks. 

ORIGINAL 
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(6) INTERCHANGEABILITY: 
All plug-in assemblies  a r e  interchange - 

able f r o m  socket to socket and f rom unit 
to unit. It i s  necessary ,  howeyer, that 
a l l  subassemblies be installed in the o r  - 
der  of decreasing frequencies f rom left 
to right,  a s  viewed f r o m  the front. 

(7) INSTRUCTION BOOK: 
NavShips 9 1770 

i 

TABLE 3-6. FILTER SUBASSEMBLIES SUPPLED WITH A N / S R A - 9 ~  

d. INSTALLATION. 

( 1) FILTER SUBASSEMBLY SELEC - 
TION. -Selection of the proper  cornbina- 
tions of fi l ter  subassemblies must be 
made before F i l te r  Assembly, Electr i-  
cal  F- 145/SRA-9 i s  installed in i t s  pe r -  
manent location aboard ship. Selection 
of subassemblies  i s  dependent upon ihe 
types of rece ivers  and antennas to be 

Standard Navy 
Stock Number 

N16-F-32558-5354 

N16-F-32608-3241 

, N16-F-32635-6249 

rece ivers  a s  well a s  with new receiving 
and terminal  equipment scheduled for 
future distribution to the Fleet .  Re-  
ceiver frequency ranges will determine 
which fi l ter  subassembly will be used 
with any given receiver.  F o r  example, 
if a l a rge  number of Model RBC rece ivers  
i s  available, a proportionately large 
number of high frequency subas'semblies 
would be  employed. On the other hand, 
with the Model R B A  and RBB rece ivers ,  

Crossover  
Frequency 

50 kc 

150 kc 

300 kc 

Unit 

F i l t e r ,  Band P a s s  

Filter, Band P a s s  

F i l t e r ,  Band P a s s  

use of medium and low frequency subas - 
semblies  would be indicated. 

Manufacturer Is 
P a r t  Number 

142 1 

1422 

1423 

Selection of the proper  antenna to be 
used in conjunction with F i l t e r  Assembly, 
Electr ical  F - 1 4 5 / S ~ ~ - 9  is dependent 
upon the frequency ranges to be covered. 
Short antennas shall be used with high 
frequency ranges: long-wire o r  flat-top 
antennas shall be used with medium and 
low frequency ranges. 

F i l t e r ,  Band P a s s  

F i l t e r ,  Band P a s s  

F i l t e r ,  Band P a s s  

used and the frequency ranges to be 
covered. The nine fi l ter  subassemblies (2) FILTER SUBASSEMBLY INSTAL- 
supplied with the equipments a r e  l isted LATION. -When the proper f i l ter  sub- 
in Table 3 -6. assemblies  covering all frequencies over 

which operation i s  to be conducted have 
The f i l ter  subassemblies a r e  designed been selected thay a r e  plugged into the 

to  be used with existing communications octal sockets on the r e a r  of the main 

1424 

1425 

1426 

530 kc 

1600 kc 

2000 kc 

ORIGINAL 

N16-F-32677-5761 

N16-F-32682-3289 

~16-F-32686-7361 

F i l t e r ,  Band P a s s  

F i l t e r ,  Band P a s s  

Filter, Band Pass 
L 

1427 

1428 

3500 kc 

7000 kc 

N16-F-32700- 1361 

N16-F-32705-5361 

1429 I 14,000 kc N16-F-32716-5079 , 



ANTENNA UNC LASSIFIED 
MUETICO UPLERS NAVSHIPS 900, 1 2 1 ( ~ )  

Section 3-4 
Pa rag raph  ld(2) 

chass i s .  F o r  normal  operation,  i t  i s  
imperat ive that  the frequency ranges of 
the fi l ter  subas semblies (identified by 
their  crossover-frequency labels a s  seen 
frorri the front of the F i l t e r  Assembly,  
Electr ical  F - 145/SRA-9) progress  f r o m  
the lowest on the right to the highest oil 
the left. After each subassembly has  
been plugged into i t s  socket,  i t  i s  to be 
secured to the panel by means of the 
machine sc rews  through i t s  top and 
bottom flanges. Do not re ly  on the four - 
+ C. b A L A A a A A U I  1 f u p p o r t  of the subas - r--t, 
semblies .  Make cer ta in  the machine 
sc rews  a r e  secured tightly before the 
f i l ter  assembly i s  installed in i t s  r ack  
mounting. 

(3) INSTALLATION O F  THE COM- 
PLETE UNIT. -With the f i l ter  subas  - 
semblies  in  place, F i l t e r  Assembly, 
Electr icai  F- i45;SRA-9 -is mounted in  
a standard 19 -inch re lay  rack.  Six m a -  
chine screws fasten Panel,  F i l t e r  5-4821 
SRA-9 to t l tc  mair? chassis. F n ~ r  addi-  
tional screws secure  the complete unit 
to  the re lay rack.  It is recommended 
tha t ac l ea rance  of a t  l eas t  18-inches be 
maintained behind the r ack  in  o rde r  that 
the subassemblies maybe  easi ly  changed. 

The rece ivers  and f i l ter  assembl ies  
should be a r ranged  in such a manner 
that the length of interconnecting cables  

- i s  kept to a minimum consistent with r e  - 
quirements for  operation, maintenance 
and servicing. 

In normal  operation, the f i l t e r s  d i s -  
sipate little heat and therefore  no pro-  
vision for additional ventilation i s  nec - 
e s s a r y  in the radio rooms.  

(1) CHANNEL SELECTION. - Since 
Xavy c ~ m . ~ ~ u n l c a t i n n s  receivers  g e n e r  - 
a l l v  I i-,.ne~ate +. throiishou: frzquency Sar,ds 
which exceed the widths of the channels 
normally provided by the f i i ter  subas-  

semblies ,  i t  i s  emphasized that  a given 
receiver  mus t  be connected to the par t ic-  
ular  row of output jacks which provides 
the des i red  signals. To i l lus t ra te  this 
point, when using a Model RBC rece iver  
with the fi l ter  equipment in F igu re  3 - 14, 
it necessary channo the n n i -  

6" r--- 
tion of the patch-cord which feeds this 
receiver  whenthe receiver  i s  tuned to a 
channel in another f i l ter  subassembly 
(for example, f rom the 7,  000- 14,000 kc 
band to the 14, 000 kc -32 m c  bsnd). 

( 2 )  O U T P U T  JACK SELECTION.- 
W h e n  necessary,  the bands of frequen- 
cies  available in a given row of output 
jacks may be changed either by using 
different combination of subassemblies  
o r  by removing various subassemblies  
and inserting "shorting plugs" which a r e  
provided with the equipment. These 
shorting plugs provide continuity between 
successive s u b a s s e ~ ~ b l i e s ,  a s  required 
when testing or  when a subassembly i s  
removed for any reason,  without the 
necessi tyfor  changing the positionof the 
remaining subassemblies.  

The red-painted jacks a t  the bottom of 
each row, being directly connected to 
the subassemblies,  should be used when- 
ever maximum signal strength i s  de-  
s i red.  The other (unpainted) jacks, being 
decoupled by 300-ohm r e s i s t o r s ,  a r e  
suitable for use with relatively strong 
signals o r  with those which a r e  of some - 
what secondaryimportance.  In the idea l  
arrangement  only one rece iver  would 
be connected directly (i. e. a t  the r ed  
jack) to each assembly,  thus providing 
for maximum of seven directly connec - 
ted rece ivers  with each antenna. At f r e  - 
qiiencies somewhat removed f rom the 
c rossover  points, the performance of 
each of these seven rece ivers  should be 
cornparable with that obtained i f  a r e -  
ceiver were directly connected to the 
antenna. Likewise, the performance of 
twenty-one rece ivers  connected to the 
Itdecoupled jackst '  should be comparable 
~ ~ ~ 4 t h  the perior~r!a_rrc e of th ree  rezeivcf  s 
decoupled in like manner using conven- 
tionai patch-paneis with a giveii anieniia. 
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3- 4  Section UNCLASSIFIED 
NAVSHIPS 900 ,  1 2  1 (A)  

ANTENNA 
MULTICOUPLERS 

FlLTEFi SUBASSEMBLIES (9) 

I 1 

FILTER PANEL SB-404/SRA-12 

SHORTING PLUGS (3) 

F i g u r e  3-15.  F i l t e r  Assembly,  Electr ical  ANISRA-12 
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2 .  RECEIVING FILTER ASSEMBLY Aside f r o m  these  d i f ferences  the AN/ 
AN/SRA- 12.  SRA-12 i s  s i m i l a r  in appearance  and 

opera t ion to  the  AN/sRA-9 and ANISRA-9A. 

a .  GENERAL DESCRIPTION. - F i l t e r  
Assembly ,  E l e c t r i c a l  AN/SRA-12 ( see  
F i g u r e  3-15  ) is s i m i l a r  to  but does not 
r e p l a c e  the  ANISRA-9  and AN/SRA - OLAL 
f i l t e r  a s s e m b l i e s .  The differences be- 
tween the  AN/SRA-12 and AN/SRA-9 
and ANISRA-9Aare  that  the ANISRA-12 
employs Receptacle Connector UG1111/U 
and Plug Connector U G - 9 6 8 / U  which 
a r e  irrlprovid quick-disconnect  t ype  r - f  
connectors ,  whereas  the A N / S R A - 9  and 
A-N/SRA-9A use  the  obsolete connectors , 
Types 49120 drld 4 9 1 2 1 .  The  A N / S R A -  

4 12 a l s o  incorpora tes  a  spec ia l  switch 
a t  each of the seven  direct-output  jacks 
for  automat ica l ly  cutting in a  t e r m i n a t -  
ing r e s i s t o r  when the plugs a r e  removed 
f r o m  these  output t e r m i n a l s .  These  
terminat ing r e s i s t o r s  minimize  losses  
when connected by terminat ing each of 
the  recep tac ies  in  the  bottom row i r i  the 
c h a r a c t e r i s t i c  impedance of the f i l ter  
a s s e m b l y .  Although the charac te r i s t i c  
impedance i s  mismatched  when the  bot - 
tom receptacle  of any row is in u s e ,  the 
disadvantage of the slight reflect ion 
l o s s e s  i s  m o r e  than compensated for  by 
permit t ing  the construction of inductors 
and capac i to r s  fo r  p rac t i ca l  s i z e .  

b.  MAIN COMPONENTS.  - The equip-  
ment that i s  supplied with the  AN/SRA-  12  
Fi l ter  AAAsserr\.bbly 1 . x . r i l l  be forrcd l i s ted  he - 
low in Table  3 - 7 .  

(1)  E l e c t r i c a l  F i l t e r  Assembly AN/ 
SRA- 12 c o m p r i s e s  F i l t e r  Panel  S ~ - 4 0 4 /  
SEA- 12 ,  nirre i i l i e r .  U L L ~  diid 
t h r e e  shor t ing plugs . 

( 2 )  F I L T E R  P A N E L , s R ~ ~ ~ , / S K A - ~ ~ .  - 
F i l t e r  Pane l  SB-404/SRA-12 i s  a  r a c k -  
mounted equipment with s ix  octal  r e -  
ceptacles  on i t s  r e a r  f a c e  to accommo-  
date any s ix  of then ine  f i l te r  s u b a s s e m-  
blies suppl ied .  On the  f ront  face  of the  
panel a r e  2 8  quick-disconnect coaxial  
output r ecep tac les  and one antenna in-  
-..+ llUL LVQA;U! . r D P D n t 3 P 1 D  . These  nrc!~.ride, 

r 
respect ively ,  ready connections to r e -  
c e i v e r s  and to a n  antenna o r  the i r  a s s o -  
ciated patch panels .  

To keep l o s s e s  a t  a  minimum, the in-  
put and output of F i l t e r  Assembly AN/ 
SRA- 12 a r e  t o  be terminated in 180 o h m s .  
However, only a  slight reflect ion l o s s  
(of the o r d e r  of 1 . 0  dbj  r e su l t s  when 

TABLE 3 - 7 .  EQUIPMENT SUPPLIED WITH AN/SRA-1 2  
I I i 
! 

J 
I I Overa l l  Dimensions i I 

I ! I 
I Type Inches) i Weight 1 

: n t . , .  ! 1 W L Y  ] 
Name of U n i t  

I 
I Number 

L-----i I i - i  i lbs) 
j 1 1 I w i ~ i  ! 

! I I 
1 I I ; - 1 4 r T I I 

1 1 

! j 
I 

I 
i 1 / Fane l ,  F i l t e r  

I 
' ~ ~ - 4 0 4 / ~ ~ ~ - 1 2  8 - 3 1 4  1 9  . 

! I i 
2 - i j t c  i 1 0 . 2 5  , 

I 
I I i 

I I 

i -  
i I 

I 
I i / 9 1 F i i t e r  jubass rn ib i i c s  

t--- 
I f 

1 t I I I 

i I 

2 9  Connector ,  F l u g  
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Fc = 14MC Fc=7MC Fc =3,5MC Fc=2MC Fc =I.SMC FC =.53 MC 

F i g u r e  3- 16. F i l t e r  A s s e m b l y ,  E l e c t r i c a l  AN/SRA- 1 2  
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t he  input i s  t e r m i n a t e d  in  52 o h m s ,  a  b l i e s  a r e  t aken  out of t h e  c i r c u i t .  
value typ ica l  of t he  i m p e d a n c e  of R F  
c a b l e s  u sed  in r ece iv ing  an tenna  i n s t a l -  c .  K E F E R E N C E  D A T A .  
la t ions  a b o a r d  s h i p .  

( 3 )  F I L T E R  SUBASSEMBLIES.-Nine 
i l i t e r  s u b a s s e m b l i e s ,  des igned  fo r  i r i -  
s e r t i o n  into the  o c t a l  s o c k e t s  on the  
r e a r  f a c e  of F i l t e r  P a n e l  SR-404 /SRA-  
12, a r e  p rov ided .  E a c h i s a n  h e r m e t i c -  
a l ly  s e a l e d  uni t ,  f a c t o r y  c a l i b r a t e d ,  c o n -  
s l s t i n g  e s sen t i a l l y  of i nduc to r s  and  
c j p z c l t ? r < .  E a c h  i i r l ~ n t i f ~ e d  by i t s  
c r o s s  - ove r  f r equency  a n d  by i t s  s t a n d a r d  
Navy s tock  n u m b e r .  E a c h  s u b a s s r m b l y  
is f l t t ed  with a  f o u r - p r o n g  m a l e  plug,  
keyed  a n d  ma t ing  with a  s t a n d a r d  f e m a l e  
oc t a l  s o c k e t .  Any s i x  of t h e s e  s u b a s s e m -  
b l ies  m a y  be used  a t  one t i m e  t o  provide  
a band of f r equenc ie s  f o r  r ecep t ion  in 
t h e  14 k i locyc le- to- 32  m e g a c y c l e  r a n g e .  

The  nine f i l t e r  s u b a s s e m b l i e s  suppl ied  
with t h e  equipments  a r e  l i s t e d  in  T a b l e  
3-8.  

( 4 )  SzF1ORTIXG PLUGS. - T h r e e  
sho r t ing  plugs ( d u m m y  plug c o n n e c t o r s )  
a r e  provided  with the  A N / S R A -  1 2  eqriip- 
men t  t o  provide  cont inui ty of t he  s igna l  
t h rough  the  f i l t e r  a s s e m b l y  in  t he  event  
a s  m a n y  a s  t h r e e  of t h e  f i l t e r  s u b a s s e m -  

(1)  F R E Q U E N C Y  RANGE:  
14 kc tc. 3 2  m c  

(2) n n r a a  A n x 7  n n ~ i ~ ~ n  ~ P A T T T ~  P r n l i v ~ n n  1 ~ L J  v v  ~n n ~ u u 1 n ~ -  

h4ENTS: None 
( 3 )  CHARACTERIS'TIC IMPEDANCE:  

180 ohms  
( 4 )  POWER HANDLING C A P A E I L -  

I'l'IES: 
The units a r e  des igned  t o  handle 5Ci 

-. 
wat ts  . I h l s  shouid be su i i ic len t  t o  dis - 
s i p a t e  the  e n e r g y  picked u p  by t h e  r e -  
ce iv ing  an tenna  f r o m  n e a r  by t r a n s m i t  - 
t ing  a n t e n n a s .  

( 5 )  CONTROLS: None.  Se lec t ion  of 
p r o p e r  f r equency  r a n g e  i s  a c c a m p l i s h e d  
by plugging the  r e c e i v e r s  in to  the  p r o p e r  
r o w  of j a c k s .  

( 6 )  INTERCHANGEABILTT Y :  
All  plug- in a s s e m b l i e s  a r e  in te rchange-  

a b l e  f r o m  socke t  t o  socket  a n d  f r o m  unit 
t o  uni t .  It i s  n e c e s s a r y ,  however ,  tha t  
a11 si~has eillhlies he ir.stz11ed f r ,  the s r  - 
a e r  oi d e c r e a s i n g  f r e q u e n c i e s  f r o m  left  
t o  r i gh t ,  a s  viewed f r o m  t h e  f r o n t .  

( 7 )  INSTRUCTION BOOK: 
NavShips 92206 

TABLE 3-8 . F I L T E R  SUBASSEMBLIES S U P P L I E D  WITH AN/SRA- 12 

ORIGINAL 

7 I I I M a n u f a c t u r e r ' s  C r o s s o v e r  
Unit P a r t  Number  F r e q u e n c y  - 

1 1 

F i l t e r ,  Band P a s s  C B T C  Z 1  50 kc N16-F-32558-5354 
I 1 

/ C ~ C  22  150 kc Nlo-E'-3LoC)H-3L41 

Fi l te r ,  I 3  P ~ s s  C R T C  2 3  303  k c  Nlh-F-32635-6249  
I 

F i l t e r ,  Bdnd Pass 1 GBr l 'C  iL4 53131 kc Nlb -F-32677-57o l  

F i l t ~ r ;  Band P a s s  C B T C  2 4 6  1500 kc  N16-F-41335-1901 1 
F i l t e r ,  Band P a s s  CBTC 2 6  2000 kc N16-F-32686-7361 

t I 1 1 

j i F i l t e r ,  Band P a s s  i CBfl 'C Z 7  3 5 O O  kc 

I 7nnn 1 

" ; 
I 

I K i l t e r ,  Band P a s s  ( u u u  K C  ~ 1 6 - F - 3 2 7 0 5 - 5 3 6 1  
I 

I 

N16-F-327 16-5079 
I 
1 F i l t e r ,  Band P a s s  
; I I 

I 

C B T C  2 9  1 1 4 , 0 0 0  kc  
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3 .  TRANSMITTING F I L T E R  ASSEM- The f i l t e r  subassembl ies  a r e  construe - 
B LIES. t e d  in t h e  f o r m  of plug-in d r a w e r s .  Each  

a .  GE.NERAL DESCRIPTION. - This  
s e r i e s  of f i l t e r  a s s e m b l i e s  has  been de-  
s igned for  u s e  with conventional ship-  
L .. --, ,",rd transxmitters and antennas which 
a r e  unbalanced to ground.  Each f i l te r  
a s s e m b l y  cons i s t s  of complementary  
low- pass  and  high-pass subassembl ies  
having identical  cut-off frequencies.  
They  a r e  u s e d  with radio  t r a n s m i t t e r s  
opera t ing in the  frequency range f r o m  
175 ki locycles  to  18.1 megacycies.  

Each  f i l te r  a s s e m b l y  can  be used alone 
o r  in combination with o ther  f i l te r  a s -  
s e m b l i e s  to provide inearis for  s imul-  
taneous  opera t ion of two o r  m o r e  radio  
t r a n s m i t t e r s  on different  f requencies  

d r a w e r  has  a n  inspection door on the 
f ron t  panel  for  v isual  inspection of the  
unit in  opera t ion .  Normal ly ,  the  low- 
p a s s  d r a w e r  i s  ins ta l led  on the left s ide  
of t h e  cabinet  and the  h igh-pass  d r a w e r  
on t'ne as - - -  - - - - - A  C -  -- 

V ~ C W C U  L A  "ill the front. 
However,  provisions have been made  
for  interchanging the  subassembl ies  
f r o m  left t o  r ight  in the cabinet  by chang-  
ing a connecting s t r a p  in each of the  sub-  
a s s e m b l i e s .  

Overa l l  dimensions and werghts of t h e  
var ious  d r a w e r s  and cabinets  a r e  given 
in Table  3-8,  Equipment Supplied. In 
addition to the  equip

m

ent l i s ted  in the 
table ,  a s e t  of s p a r e  p a r t s  is supplied 
with each  unit .  

in to  a single antenna.  
c .  REFERENCE DATA. 

b .  MAIN COMPONENTS. - This  s e -  
r i e s  of t r ansmi t t ing  f i l t e r  a s s e m b l i e s  
c o m p r i s e s  f ive d i i ierent  f i l te r  a s s e n ]  - 
blies for  opera t ion in  f ive frequency 
r a n g e s :  F i l t e r  Assembl ies ,  E lec t r i ca l  
F -159 /SRT,  F-160 /SRT,  F-161/SRT,  
F - 1 6 2 1 S ~ T  and F-163 /SRT.  

E a c h  f i l t e r  a s s e m b l y  cons i s t s  of t h r e e  
units:  a cabinet ,  a low-pass subassembly 
a n d  a h igh-pass  subassembly  ( s e e  F i g -  
ure 3-17).  

In the  vicinity of the c r o s s o v e r  f r e -  
quency,  t h e r e  i s  a definite-band o f f r e -  
quencies  ca l led  the precluded band which, 
if used,  would r e s u l t  in a n  appreciable  
l o s s  of power within the  f i l t e r .  F o r  
th i s  r e a s o n ,  a l l  of these  f i l te r  a s s e m -  
bl ies ,  except  F i l t e r  Assembly,  E l e c t r i -  
c a l  F -160 /SRT,  a r e  equipped with a 
swi tch  for  changing the i r  c r o s s o v e r  f r e -  
quenc ies .  By changing the point of 
c r o s s o v e r ,  i t  is possible to obta incon-  
tinuous coverage  of the  175 kc t o  18.1 
m c  f requency range .  -. 

1 he cabinet which houses the subassem - 
blies is equipped with extension s l ides ,  
making i t  poss ib le  to  withdraw theun i t s  
c - -  inspectior: and se rv ic ing ,  A switch 
ac tua to r  is provided in eacn  cabinei  s o  
L 1 ~ n a t  drawer  assexnblies with or without 
swi tches  may be ins ta l led .  

(1)  FREQUENCY RANGE: 
175  kc to 18.1 m c  

(2)  PRIMARY POWER REQUIRE- 
MENTS: None 

( 3 )  POWER HANDLING CAPABIL- 
ITY; 

Although the  f i l te r  a s s e m b l i e s  n o r m -  
a l ly  d i s s ipa te  l e s s  than 2070 of the  R F  
power output of the  assoc ia ted  t r a n s  - 
m i t t e r s ,  each  f i l te r  subassembly  is de-  
signed t o  d iss ipate  over 500 watts  if r e -  
quired:  f o r  example,  under "fault" con-  
ditions ( i .  e .  antenna shor ted ,  antenna 
switch open, etc . ) . 

(4)  CHARACTERISTIC I h l P E D t N C  E: 
180 ohms 

( 5 )  CONTROLS: 
With the  exception of F -160 /SRT,  a 

l ever  on the  front  panel  of the f i l te r  
a s s e m b l y s h i f t s  the  c r o s s o v e r  f requen-  
c ies  t o  p e r m i t  continuous coverage  of 
L 1 m e  fr eq-uency range. 

(6) INTERCHANGEABILITY: 
-411plug-inassemblie.; a r e  inter(-harlge- 

able  i r o m  cabinet  to  c a ~ i n e t  and,  w i ~ h  
interxal changes, fro,- left tc! rrght i n  
the  cab ine t s .  
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T A B L E  3 - 9 .  EQUIPMENT S U P P L I E D  WITH TRANSMITTING F I L T E R  ASSEMBLIES. 
I---- I I 7 

I F i l t e r  -~ -sse-b ly ,  E l e c t r i c a l  F-  159ISRT 1245-112 / 
iCa binet 

I 

/ c Y - l 2 1 5 / S R T j  13-114 144-112 1 3 0  
I 

I 92 I 

Weight 
( l b s )  Name  of Unit 

F i l t e r  Subassembly  F - 1 7 8 l S R T  I 1 2 -  1 - 7 / 1 6  125-718 / 43-112 / 
I 

Type 
Des ignat ion  

76-112 

77 

176-1/2  

F i l t e r  Subassembly  

F i l t e r  Subassembly  

F i l t e r  Subassembly  / F-175ISRT 1 12-114 

F i l t e r  Subassembly  / F - ~ ~ ~ / s K T  1 1 L - l / 4  

L ~ i ~ ~ ~ ~ i ~ ~ 1  F- i ( 7  / c n  r r  

I 
r i i t e r  A s s e m b i y ,  I U L  I ~n 1 I 

, 
Fab inz t  I 1 V R  - A - A u A d 1 u A k A  ! 3 - ! / 4  l a 4 - ! / ~  / 30 I 

- --- - 

Cabinet  c Y - l Z l 5 i s R T  I 13-114 4 - 1  3 0  / 92 i 
I I 

1 9 - 7 / l b  i 25-718 47-112 
I 

1 9 - i / i b  1 ~ 5 - 7 / 6  I 37 

k i l t e r  ~ u b a s s e m b l y  1 F - 1 7 9 / S R T  1 12-114 119-7116 1 2 5 - 7 / 8  j i 

O v e r a l l  Dimensions  ( Inches  ) 

F i l t e r  A s s e m b l y ,  E l e c t r i c a l  -- F-  160/SRT 

F - 1 7 3 1 S ~ T  ] 12-114 

I I 

F i l t e r  Subassembly  / F - 1 8 0 / S R T  I 12-114 119-7116 1 2 5 - 7 1 8  ' I - 
F i l t e r  A s s e m b l y ,  E l e c t r i c a l  F - 163/SRT I I 

I 

Cabinet  CY-1215/SRT 
13-114 ~ ~ ~ ~ ~ \ ~ 6  F i l t e r  Subassembly  I 6 - 1 8 1 / S R T  12-114 , I 

~~~~h~ wid th  

i l t e r  Subassembly  I F - 1 8 2 / S R T  1 1 2- 1 / 4  119-7/16 125-718 I 

Depth 

19-71 16 

185- 1 /2  

92 

50 

F i l t e r  A s s e m b l y ,  E l e c t r i c a l  F-  161 /SRT 

d .  INSTALLATION. 

25-718 

j:) GENERAL.-  The  f i l t e r  a s s e m-  
bl ies  a r e  sh ipped with the s u b a s s e m b l i e s  
in s t a l l ed .  The  components  o i  t he  S U D -  

a.:semblies a r e  p r e - s e t  a n d  r e q u i r e  no 
f u r t h e r  a d j u s t m e n t .  A check  fo r  pos - 
s ib l e  b reakage  o r  loose  connect ions 
should be m a d e  before  putting the  equip-  
m e n t  in  ope ra t ion .  The ins ta l la t ion  i s  
~01-11pleted by connecting apprapr ia te  
t r a n s m i t t e r s  and  t h e  an tenna  t r u n k  l ine  
t o  the  f i l t e r  a s s e m b l y .  

The t r a f i s m i t t e r s  and  a .; socictt rci llittzr 
a s s e m b l i e s  should be a s  C ~ O S ~  t oge tne r  
in t h e  r a d i ~  transr,iittinm u reow. a s  r n rac-  
t i cab le ,  cons i s t en t  with r e q u i r e m e n t s  
concern ing  access ib i l i t y  f o r  ope ra t ion ,  
ma in tenance  and s e r v i c i n g .  

25-718 F -  174/SRT 

13-114 Cabinet  

F i l t e r  Subassembly  

A c l e a r a n c e  of 36 inches  i s  r e q u i r e d  
in f ront  of t he  f i l t e r  a s s e m b l y  for  s e r -  
vicing and r emoving  the  piug- in subas  - 
s e m b l i e s ;  a c l e a r a n c e  of 18 inches  is 
r e q u i r e d  in  the  r e a r  for  the 9 '  x 11" 
t runk  which connects  t h e  f i l t e r  a s sembly  
t a  the an tennas .  

12-114 , 1 9 - 7 / 1 6  

CY-1215/SRT 

F 1 7 7 / S R T  

(2)  hlOUNTING THE CABINETS .- 
T h e r e  a r e  s e v e r a l  ways  of ins ta l l ing  t h e  
fi l ter assezbl ies ,  i n  r -"-"A w n n n  -I--- t h e  ---- 
e l e c t r i c a l  r e q u i r e m e n t s  a n d  t h e  ava i l -  
ab le  s p a c e .  The  uni ts  m a y  be s t a c k e d  
t h r e e  iiigii, two high o r  j'cist One a l o ~ e .  
in  each  c a s e  ciillererli shuck r r l u u l l t ~  

shock  rroiunting a r r a n g e m e n t s  a r e  r e  - 
qu i r ed  ( s e e  F i g u r e  3- 1,8). 

( a )  One Cabine t  Ins ta l la t ion .  - Six 
shock mounts  a r e  r e q u i r e d .  In e a c h o i  

ORIGINAL 
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 C COAX 

/ 9' XI I" TRUNK 

- FILTER 
SUBASSEMBLY 
F-177/SRT 

I 1 

3" COAX 
FILTER FILTER 

3" COAX SUBASSEMBLY SUBASSEMBLY 
F-177/SRT F-178/SRT 

FILTER ASSEMBLY, ,ELECTf?ICAL d 

FI LT ER 

SUBASSEMBLY 
F- I78/SRT 

3" COAX - 1 

(b THREE TRANSM IT TER GROUP 

FILTER ASSEMBLY, ELECTRICAL 

Fl LT ER 
SUBASSEMBLY 
F-175/SRT 

Figure 3 - 1 9 .  Typical Filter As aembly Inatallations 

T B t  

FI LTER 
SUBASSEMBLY 

F-176/SRT 

ORIGINAL 

F- IGI /SPT 

(0) rw0 TRANSMITTER GROUP 

FILTER ASSEMBLY, ELECTRICAL 
F-160(XN -2) /URT TAJ 

- 3 " COAX 
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the  four c o r n e r s  use  ' t B a r r y m o u n t l '  #C-  
2060-T6, and in the  cen te r  u s e  "Barry-  
mount" #C-2150-T6.  The dimensions  
fo r  placing t h e s e  shock mounts a r e  
shownin F i g u r e 3- 1 8 ,  using the  f igures  
applicable t o  the base .  

( b )  Stacking Two C d b i ~ l r t s .  - N i n e  
shock mounts a r e  requ i red  a s  shown in 
F i g u r e  3-18.  Use "Barrymount"  #C-  
2045-T6 a t  the  four bottom c o r n e r s  and 
"Barrymount"  #C - 2  150-T6 a t  the bot- 
tom c e n t e r .  The upper r e a r  bulkhead 
mounts a r e  "Barryrn3unt" # C - L ~ ~ W  - T 6 .  
The center  bulkhead mount i s  a "Barry- 
mount"  #C-2045-T6. 

( c )  Stacking T h r e e  Cabinets .  - Six 
identical  shock mounts a r e  requ i red  in 
th i s  a r r a n g e m e n t .  Use  one " Bar ry-  
mount" #C-2150-T6 a t  each of the four 
bottom c o r n e r s  of the lower cabinet  and 
one a t  each of the upper r e a r  c o r n e r s  of 
the  top cabinet .  

(3 )  FILTER ASSEMBLY SELECTION.- 
The  choice of types and combinations 
of f i l te r  a s s e m b l i e s  for a given ins ta l la-  
tion depends upon the type of antenna 
and t r a n s m i t t e r  being used .  F i g u r e  3- 19 
(a)  shows the  Model T B L a n d  TBM t r a n s  - 
m i t t e r s  operat ing f r o m  a 55-foot cage  
antenna.  Although the T B L  c a n  be o p e r a -  
t e d  a t  the lower f requencies  in th is  in-  
stal lat ion,  i t  i s  availabie fo r  n o r m a l  op-  
era t ions  in  the  range f r o m  2000 to 3500 
kc while the  TBM opera tes  f r o m  3500 t o  
18,000 kc .  By replacing subassembl ies  
F- 175  and F-176,  the T B L  can be op- 
e r a t e d  below 600 kc while the  TBM c o v e r s  
its ful l  f r equency  range f r o m  2 to 18.1  
m c .  

A typical  three- t ransmit ter  group using 
two fi l ter  a s s e m b l i e s  i s  shown in F i g u r e  
- l ( b ) .  The T A J  opera tes  through out 
its full frequency range f r o m  175 t o  600 
kc,  while the T E L  and TE?Y'! s h a r e  2 t o  
18.1 m c  band in the manner  desc r ibed  
above.  

,4 f3zr -trar?sxxitter grnilp r n A y  be  formi - 
ed by adding k'ilter Assembiy F - i 5 9 i S i i T  
io F i g u r e  3- !y(b f  at l e f t ,  pe rmi t t i ng  
opera t ion of two T A J  t r a n s m i t t e r s  along 
with the T B L  and the T B M .  

The added ventilation r e q u i r e m e n t s  
due t o  a given f i l te r  ins ta l la t ion  aboard  
ship  depend p r i m a r i l y  upon the  power 
output of the  t r a n s m i t t e r s  and  the  char  - 
a c t e r i s t i c s  of the antenna s y s t e m ,  It i s  
a s s u m e d  that  one fifth oi  the r a t e d  uut- 
put of the var ious  t r a n s m i t t e r s  will  be 
dissipated within the  f i l ters  in the f o r m  
of hea t .  

e .  OPERATION. - After the  f i l t e r  as- 
embly has  been p roper ly  ins ta l led  and 
interconriecieci, iLc pJL.uF=i- 3-sitcIi F ; G S ~ -  

tion for  the t r a n s m i t t e r s  used i s  t h e  
next considera t ion.  

In Table 3- 9 ,  F requency  Coverage 
C h a r t ,  the  f requencies  above which and 
below which the t r a n s m i t t e r s  a r e  in- 
tended to be opera ted  a r e  given.  These  
f requencies  a l s o  appear  on the  front  
panelof eachf i l t e r  subassembly.  T r a n s -  
m i t t e r s  should not be opera ted  a t  f r e -  
q ~ e ~ c i e s  eutside the limits speci f ied .  

In using F l i t e r  Assembly,  E iec t r i cd i  
~ - 1 6 1 / s R T ,  for  example,  the  low f r e -  
quency t r a n s m i t t e r  may  be on any f r e -  
quency below 3025 kc  when the  switch 
handle i s  in  the up position and  the  high- 
e r  frequency t r a n s m i t t e r  m a y  be onany  
frequency higher than 3500 k c .  The 
band of f requencies  in which neither  
t r a n s m i t t e r  should be opera ted  is be-  
tween 3025 kc and 3500 k c .  If i t  be- 
comes  n e c e s s a r y  to opera te  within this  
precluded band, the switch handle should 
be thrown to  the  down posit ion.  This 
shif ts  the  precluded band t o  between 
3500 kc and 4030 k c .  

Since the  low-pass  sec t ion provides  
the terminat ion for ' the  high-pass sect ion 
and vice v e r s a ,  it i s  not advisable  to 
opera te  a t r a n s m i t t e r  into one sect ion 
a lone .  If i t  becomes n e c e s s a r y  t o  place 
a transmitter into s e r v i c e  when ei ther  
sect ion i s  removed,  the  jumper a s s e m -  
bly supplied with each cabinet  provides 
a quick  means  or' connecting - t h e  t r a r i ~  - -- 

I h ; c  mii ie r  c i i r t z~ i l~  i u  t h e  i t .  

jumper shorts the  input t e r m i n a l  to the 
output and should only be handled when 
the t r a n s m i t t e r  power i s  off. 
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F i l t e r  Assembly ,  E l e c t r i c a l  F -  1601 
SRT i s  not equipped with a switch and 
the  swi tch  ac tua to r  mechan i sm s e r v e s  
no purpose .  The  f requencies  above 
which and below which th i s  unit i s  o p e r -  
a t e d  a r e  f ixed.  

T h e  t r a n s m i t t e r s  a r e  adjus ted  in  the  
conventional way and m a y  be loaded in-  
to  t h e  antenna s e p a r a t e l y  o r  s imul tane-  
ous ly .  One of the  m a i n  fea tu res  of this  

TABLE 3-10. FREQUENCY COVERAGE CHART F O R  F I L T E R  ASSEMBLIES. 

equipment i s  the  absence  of in terac t ion 
between t r a n s m i t t e r s  even though they 
a r e  ilsed with one f i l t e r  a s s e m b l y  and 
load into the  s a m e  antenna.  

The inspection door on the  f ron t  of 
each  f i l t e r  subassembly  m a y  be used 
fo r  v isual  inspection of the  unit while 
i t  is in  opera t ion.  No a t t empts  should 
be m a d e  t o  s e r v i c e  o r  adjus t  units  while 
the  power i s  on.  

ORIGINAL 

E'ilt e r  A s s  e m  bly 
E l e c t r i c a l  

~ - 1 5 9 / s R T  

F-160/SRT 

- 

~ - 1 6 1 / s R T  

I I 

F i l t e r  Subassembly 

F-173 /SRT 

~ - 1 7 4 / s R T  

F-175/SRT 

F-176/SRT 

F-177/SRT 

~ - 1 7 8 / s R T  1 

1 

Frequency  Range - 
Posi t ion  1 

Below 352 kc 

Above 4 0 0 k c  

F-162 /SRT 

Posi t ion  2 

Below 400 kc 

Above 450 kc 

1 I 

Below 1500 kc (no swi tch)  

Above 2000 kc (no swi tch)  

F-179/SRT 

~ - 1 8 0 l S R T  

Below 3025 kc 

Below 1 4 . 0 m c  

Above 16 .15  m c  

Below 3500 kc 

I I 

Below 6040 kc 

Above 7000 kc 

Below 1 2 . 1 m c  

Above 14.0  m c  
F-163 /SRT 

I 
Above 3500 kc I Above 4030 kc I 

Below 7000 kc 

Above 8050 kc 

F-181/SRT 

F-182/SRT 
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SECTION 3 -5 

INSTALLATION O F  AUXILIARY EQUIPMENT 

1. THREE-INCHCOAXIAL TRANSlMIS- 
SION LINE 

a.  GENERAL. - A three  inch coaxial . . +- - -om*  s i is used with t r a m  - 
mitter  antenna runs  in ce r ta in  multi-  
coupler installations. This  line has  been 
given the designation of RG - 162 / U. The 
details  of this l ine a r e  shown in  Figures 
3- 20 ,  3-21, 3-22, 3-23, 3-24 and 3-25. 

The RG - 1 6 2 / u  coaxial t ransmiss ion 
line consis ts  of a n  inner and outer con- 
ductor. The inner  conductor is concen- 
t r ical ly  supported within the outer con- 
ductor by Tef lonspacersp laced  18inches 
apar t .  Straight lengths of the line a r e  
normally supplied in 10 and 20 foot 
lengths. Flanges ,  90° and 45O bends, 
bulkhead flanges and end sea l s  a r e  avail-  
zble for use with the straight sections.  
Solderle s s  expansion type inner conduc - 
tor  connectors a r e  a l so  available for 
joining lengths of the inner conductor. 

The 10 and 20 foot s t ra ight  sections of 
l ine a r e  supplied with universal  coupl- 
ings a t  both ends and a t  only one end. 
The coaxial line flange assembly  i s  used 
with the s t ra ight  line sections having a 
universal  coupling a t  one end only. This 
 revi ides a rr?eans of cbtairrifig straight 

Section 3- 5  
Paragraph  1 

line sections of various lengths up to 
20 feet. 

The 90° and 4 5 O  bends a r e  supplied 
with universal  couplings a t  both ends. 

T ) ~ P  hi~lkhead f l ange  assembly provides 
a watert ight fitting around the outer con- 
ductor of the RG-162/Uline a s  i t  pa s se s  
through a bulkhead. 

The end sea l  provides a p re s su re-  
tight fitting a t  the end of the line a s  well 
a s  a means of attaching the antenna lead-  
in. There  i s  a lso  a p re s su re  inlet on 
the end s e a l  to provide for pressur iz ing 
the line if desi red.  

Indiscriminate use of 3 -inch coaxial 
line i s  not feasible. This line will not 
accept standing waves of a l a rge  magni- 
tude without breakdown. Mismatch a t  
the antenna wi l l  c rea te  standing waves 
and  excessive voltages. However, this 
line does have many good qualities when 
prcper ly  used. 

(1)  CHARACTERISTIC IMPEDANCE: 
i 7 5  ohms 

(2) OUTSIDE DIAMETER: 
3 .  125 inches 

ORIGINAL 
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Figure 3-20. Flange Assembly, Waveguide Type ~ ~ - 1 0 8 7 / ~  
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- I 
,A_- -- 

TYPE I O T Y '  PART __i 
-4 

I MATERIAL I 

/--!??I L 3 1 BOLT 
- - + - - - - 

i 3 1 LOCKWASHER I 3/!3 
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I I FLATW4SHER 3_-+ 
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Figure  3- 22 .  3- 1 /8  - 1  75 O h m  End Seal, Type ~ ~ - 1 5 9 8 / ~  
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( 3 )  INSIDE DIAMETER: 
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(4) INNER CONDUCTOR: 
0. 156 inches 

(5)  SPACING, TEFLON SPACERS: 
18 inches 

c .  INSTALLATION. - Wheninstalling 
this line c a r e  should be exercised in 
o rde r  that the line will not be dented a s  
e lectr ical  losses  resu l t  from dents. 
Also use c a r e  to prevent d i r t ,  dust and 
other foreign mater ia l  f rom entering 
the line. 

When long lengths of line a r e  used i t  
should be supported every 5 feet. 

F o r  complete details of installation of 
RG-  162/ u t ransmission line re fer  to 
NAVSHIPS 900,  171, Chapter 11, RIGID 
R F  TRANSMISSION LINES, pages 11 -83 
through 11 -83H. 

a .  GENERAL. - Theuse  of multicou- 
p l e r s  has  improved shipboard antenna 
sys t ems  by reducing the number of an-  
tennas required.  This not only permi ts  
maximum use of the bes t  available an-  
tenna s i tes ,  but a lso reduces intercou- 
pling between antennas. 

An antenna that i s  to be used with mul- 
t icouplers must  be capable of handling 
simultaneous t ransmissions from sev-  
e r a l  t ransmi t te rs  -without ser ious 10s s 
of power in the multicoupling equipment. 
The antenna must  also function satisfac - 
tor i ly  over a wide band of frequencies. 
This  broad-band operation i s  a pract i-  
ca l  necessi ty  a t  frequencies where the 
t ransmiss ion  line losses  a r e  high. 

The effectiveness of a given antenna 
sys tem is more  dependent upon favorable 
impedance transformations than upon 
line lo s ses .  If the antenna offers a good 
impedance match to the t ransmission 
line throughout the band, the power t rans  - 
f e r  and efficiency of the entire system 
will be improved. 

Broad-band antennas a r e  recommended 
for use  with antenna multicoupler s wher - 
eve r  possible. Antennas of this type 
which appear suitable for shipboard in- 
stallation include the inverted pyramid 

o r  cone, the t russed  whip and the sleeve 
antenna. 

b. SLEEVE ANTENNAS. - The sleeve 
type of broad-band antennas have severa l  
desirable  charac te r i s t ics  when used in 
the high frequency band for shipboard 
installations. In general ,  sleeve an-  
tennas,considered for broad-band usage, 
a r e  superior  to single wire o r  whip an- 
tennas. They a r e  superior  both in v e r -  
t ical  pattern and impedance charac te r  i s  - 
t ics  to a normal  ver t ical  antenna fed 
against ground. 

The impedance character is t ic  of sleeve 
antennas a r e  such that satisfactory 
standing wave rat ios  can be obtained over 
a wider frequency range. Generally,  an-  
tenna pat terns  taken in the ver t ical  
planes a r e  superior in that nulls a r e  not 
so deep and radiation at  low angles i s  
much g rea t e r .  

F o r  fur ther  information on the ver t i -  
- - I  --++..--o :--*Jq-fie ,  "Lq -qp+Av;L . -  
L ~ L  ~ ~ L L C I  113 allu l ~ ~ J p ~ u a I ~ ~ c  L A A Q A  C L ~ C I C ~ A  A U -  

t ics  of cylindrical  sleeve antennas, r e -  
fe r  to NRL Reports R - 3 3 5 4  and R-3411. 

A sleeve antenna consists of a lower 
portion called the sleeve and an u?pper 
portion, called the upper radiator ,  which 
is insulatedfrom the lower portion. The 
sleeve is grounded on one end and the 
feed point i s  between the top of the sleeve 
and the bottom of the upper radiator .  

The impedance charac te r i s t ics  of 
sleeve antennas may be var ied over a 
wide range by varying the diameter of 
the upper and lower sections,  a s  well 
a s  the ra t ios  of the length of the upper 
section to the length of the lower section. 

Two of the sleeve antennas developed 
for use on the USS Northampton (CLC - 1) 
a r e  showninFigure 3-26. These broad-  
band antennas operate over a 3 to 1 f r e  - 
quency range. They a r e  used in conjunc - 
tion with HF multicouplers so  that sev-  
e r a l  equipments may be operated simul- 
taneously on the same  antenna. 50 -ohm 
coaxial l ines will connect each multi- 
coupler to i t s  associated antenna. At 
the base of the antenna the 50-ohm line 
will connect to an impedance, t ransform - 
ing section located inside the sleeve. 
This tran,sformer section will terminate  

3 -44 ORIGINAL 
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F i g u r e  3 - 2 6 .  Sleeve Antennas Des igned  f o r  the C L C  - I 
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in a fitting a t  the base  of the  upper  r a -  
d ia tor  f r o m  which a s h o r t  connection 
wil l  be m a d e ,  e i ther  through a s m a l l  
inductance,  o r  d i rec t ly  t o  the  upper r a -  
d i a t o r .  

The  des ign  of the  impedance t r a n s  - 
forming s e c t i o n s  wil l  be de te rmined  

L Lle f r o m  m e a s u r e m e n t s  taken al ter  "- 

s leeve  antennas  have been ins ta l led  on 
the  sh ip .  

c . UHF ANTENNAS. -Two broad-band 
antennas  have been developed for  u s e  in 
a l l  sh ipboard  C'HF ins ta l la t ions .  'l'hey 
m a y  be used  fo r  t r ansmi t t ing  o r  r eceiv-  
ing ve r t i ca l ly  polar ized waves in the f r e -  
quency r a n g e s  of 220  to  400 megacyc les .  
The outline and  mounting dimensions for 
t h e s e  two antennas a r e  shown in F i g u r e  
3- 2 7 .  

Antenna AT - 15O/SRC i s  a broad-band 
coaxia l  dipole.  It i s  balanced with r e -  
spec t  to  ground and has  a nominal  input 
impedance of 52 ohms .  The voltage 
standing wave ra t io  wiii  not exceed 2 . 1  
to  1 over  the  designed frequency range .  
The hor izonta l ,  non- radiat ing port ion of 
the  antennas  a c t s  a s  a mounting a r m  and 
houses  the  antenna feed l ine.  A copper 
tube i s  shor t- c i rcu i t ed  t o  the  RG-81 / U  
coaxial  feed l ine  making a balun a r range-  
ment  which s e r v e s  to apply equal  and 
opposite  potentials  t o  both sect ions  of 
the  radia t ing port ion of the antenna.  
The v e r t i c a l  port ion of the  antenna f o r m s  
the  radia t ing e lement  and i s  made  up of 
an inner  coaxial  l ine and outer  coaxial  
l ine .  T h e  antenna m u s t  be mounted with 
t h e  radia t ing e lement  in  the v e r t i c a l  
posi t ion by us ing the antenna c lamp and 
mount for  a t tachment  to  a m a s t ,  y a r d -  
a r m  o r  s i m i l a r  s t r u c t u r e .  

Antenna Assembly AS-390/SRC is a 
broad-band coaxial  s tub antenna.  It has  
a nominal  input impedance of 52 ohms 
and i s  unbalanced t o  ground.  T h e  volt- 
a g e  standing wave r a t i o  will  not exceed 
1.9 to 1 over the  des ig~ied  frequency 
r a n g e .  This  antenna has  a r ad ia l  type 
ground plane consist ing of a round plate 
and eight cq=a!ly spaced rods b e n ~  down- - 

w a r d s  a t  a n  angle of 37 d e g r e e s .  1 his 
antenna is provided with a short  length 
of th readed  pipe f o r  mounting. It should 
be mounted ver t ica l ly ,  high enough to  
c l e a r  a l l  obs t ruct ions .  

50-ohm t r a n s m i s s i o n  l ines  a r e  used  
with t h e s e  an tennas .  Use e i t h e r  a n  RG- 
18/U cable  with a UG-982/U connector ,  
o r  a n R G - 1 0 / U  cable  with a UG-941A/U 
connec to r .  

In genera l ,  the AS-390 /SRC antennas  
chould, be installed o n  t o n  of a mast  er 0 LA  

-?- -  pigst ick and the AT - i w / b ~ Z  antennas  
should be ins ta l led  a t  the end of the  y a r d -  
a r m s .  

It m u s t  be r e m e m b e r e d  that  both of 
these  antennas have the i r  feed l ines  
shor t - c i rcu i t ed  in ternal ly .  Normally,  
the DC r e s i s t a n c e  i s  z e r o  t e t w c e n  dn-  
tenna sect ion and both t e r m i n a l s  of the  
input connector .  If i t  i s  d e s i r e d  t o  meg- 
g e r  the  t r a n s m i s s i o n  l ines feeding these  
antennas ,  i t  will be n e c e s s a r y  to d i s -  
connect the antennas f rom the  l ines  be-  
f o r e  measur ing  the insulation res i s t ance .  

If fu r the r  information on t h e s e  antennas  
i s  des i red ,  consult  the ins t ruc t ion  book 
NavShips 91338. 

i s  possible to modify a na r row-bandan-  
tenna such  a s  a whip s o  that it will  func - 
t ion sa t i s fac to r i ly  i n  a mult icoupler  in-  
stal lat ion.  

F r o m  the standpoint of ref lec t ion 
l o s s e s ,  i t  would be ideal  if the  antenna 
w e r e  pure ly  r e s i s t i v e .  With a n a r r o w-  
band antenna,  such  a s  a thin wi re  o r  
whip, th is  condi t ioncanbe approx imated  
only a t  f requencies  n e a r  r esonance  . 
The impedance c h a r a c t e r i s t i c s  of n a r  - 
row-band antennas match  175 ohm l ines  
and f i l t e r s  r easonab ly  well a t  the  h igher  
f reqpencies ,  b u t t e n d t o c a u s e  reflections 
a t  the  lower f requenc ies .  T h e  u s e  of 
a n  antenna tuning unit will  improve  the  
impedance matching.  In th is  m a n n e r ,  
the  pe r fo rmance  of the antenna a t  t h e  
low frequencies  i s  improved without 
mate r i a l ly  affecting pe r fo rmance  a t  the  
high f requencies .  F i g u r e  3-28 i l lus - 
t r a t e s  such a n  instal lat ion.  T h e  posi-  
tion and detaiis of t h e  w h i p  antenna rr lay  
v a r y .  

e . h4INI-U LIRE RECEIVING .h,XT EN,h,iAAL 

AN/SRA-lO(XG-1). - As a n  a l t e rna t ive  
. . to receiver muliieoupling, the miriiatiire 

antenna was developed to e l iminate  the 
problem of in terac t ion between l a r g e ,  
c lose ly- spaced antennas .  

ORIGINAL 
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If a very small  antenna i s  used with a and reduces losses so that a useable 
r ece ive r ,  it can be expected that some signal reaches the rece iver .  
signal will be collected. However, such 
a sma l l  amount of energy will be col- 
lected that something must be done to 
prevent complete loss  of signal due to 
mismatch conditions. In the AN/SRA- 
10(XG-1) a Remote Tuner Unit which is  
a tunable cathode-follower circuit  is in- 
stalled in the base of the antenna. This 
provides a means of matching between 
the antenna and the t ransmission line 

The advantages a r e  obtained by the 
use of AN/SRA-lO(XG-1) minature an-  
tennas.  F i r  s t ,  by installing the antennas 
a t  a point well up in the superstructure 
and using shielded coaxial t ransmis  sion 
lines the pick-up of ship-generated noise 
is  lessened to a large degree. Second, 
because of their small  s ize the degree 
of mutual coupling between two miniature 

ORIGINAL 
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antennas i s  much l e s s  than the mutual  
coupling between l a r g e r  antennas  for  the 
s a m e  amount of physical  separa t ion.  

The  disadvantages of a min ia tu re  a n -  
tenna s y s t e m  are :  F i r s t ,  each r e c e i v e r  
r e q u i r e s  a s e p a r a t e  antenna. Second, 
the r e c e i v e r  m u s t  be n - ~ ~ d i f i e d  ~ h i c h  
m a k e s  i t  imprac t i ca l  to  shif t  r e c e i v e r s  
f r o m  one antenna to another to take  a d -  
vantage of an  antenna with a m o r e  favor - 
able radiat ion pat tern .  This  second dis  - 
advantage may  be overcome in future 
d ~ v ~ 1 ~ ) p r n ~ n t .  

Section 3 - 5  
P a r a g r a p h  2e 

4 
The min ia tu re  Receiving Antenna AN/ 

S R A -  10(XG - 1) i s  a s m a l l ,  top-loaded 
monopole antenna suppor ted  b y  a s t and-  
a r d  12 - inch deck insulator .  The antenna 
i s  connected to a Remote  Tuner  Unit l o -  
cated di rec t l?  under the insula tor .  Sig - 
ES!S f r ~ m  t h e  Tuner  U n i t  a r e  fed by an 
R F  t r a n s m i s s i o n  iine to a modified ~ o d e i  
R B C  r e c e i v e r .  A Control  Unit on top 
of the r e c e i v e r  enables the opera to r  to 
change bands and to  tune the antenna 
f r o m  the operating position ( s e e  F i g u r e  
3- 2 9 ) .  

ANTENNA T 3 P  --- 

i 
I ~ ~ S J L A T O E  --- 

\ 
T Y P E  3 , 4 7 5  
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The modifications to the Model RBC r e  - 
ceiver  consis t  of the addition of mechani-  
ca l  couplings to provide remote tuning 
and band changing of the antenna a s  the 
normal  rece iver  controls a r e  adjusted 
a t  the operating position. The modifi- 
cations do not prevent the use of the r e -  
ceiver  with a standard antenna i f  such 
use i s  des i red .  

This  sys t em was designed to  cover the 
frequency range f r o m  4 mc to 27 m c  in 
four bands,  the bands coinciding with 

those of the RBC receiver .  
The complete system operates  on 115 

volts AC, 60 cyc les ,  single phase. 
The AN/SRA- 10(XG - 1) system cons is t s  

of the Antenna Unit, a Remote Tuner 
Unit, and a Control  Unit. Table 3-10 
l i s t s  the overa l l  dimensions and weights 
of the s e units. 

F o r  fur ther  information on these units 
re fe r  to NavShips 9 1555, the instruction 
book for Miniature R eceiving Antenna 
AN/SRA- lO(XG-1). 

ORIGINAL 

TABLE 3 -1 1 EQUIPMZNT SUPPLIED WITH ANJSRA-  10(XG - 1) 

Weight 
( lbs)  

54.5 

7.0 

17. 5 

Qty. 

1 

Name of Unit 

Antenna Unit 

Overal l  Dimensions 
(Inches) 

Depth 

18 

12- 1 / 4  

12-114 

Height 

2 2  

I 
Remote Antenna 1 9-114 1 11-112 1 ~ u n e r  unit  - 

Width 

18 

11-112 3-112 1 Control Unit 
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1. GENERAL. 

With the advent of multicouplers a s  a 
pa r t  of the shipboard communications 
s y s t e m ;  new antenna systems have had 
to be designed to operate  with these mul-  
A 2  e ---- ,,- rn 
L I L V U ~ ! ~ ~  a. The p'c?rpnse C?f this section 
i s  to present  information on the com-  
munications antenna systems designed 
for two new types of vessels ,  Since 
multicoupler s a r e  s t i l l  in a development 
stage,  the systems shown he re  a r e  not 
necessar i ly  the ones that  will eventually 
be  installed. These systems a r e  in-  
cluded for information only; they a r e  not 
necessar i ly  typical installations. 

It might be helpful to mention he re  
something about antenna t ransmission 
'lines. Most recent BuShips type plans 
have shown only two types of R F  coaxial 
cables in the communications antenna 
system.  These two types a r e  RG-1O/U 
and RG - 18 j ii which are both 50-ohm 
lines.  This has been done in an effort to 
standardize and thereby reduce the num - 
ber  of differerlt types of cables which a 
vesse l  will be compelled to c a r r y  a s  
spa re  pa r t s .  

There  a r e  many r easons fo r  using any 
pa r t i cn l l r  type of cable a s  a standard.  
however.  i n t h i s  case  5 0 - o h 5  cab le  w d s  
chosen since all vesse l s  wil lnecessar i ly  
stock such cables a s  a repair  i tem for 
U H F  systems.  It should be noted that 

Section 3 -6 
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RG - 121 U cable i s  specified in some of 
the systems in this section. To go into 
the reason behind each deviation from 
the proposed s tandards  would require 
more  space than such detail meri ts .  

These system drawings i i ius t ra te  the 
fact that an antenna system for any ship 
o r  c lass  of ships should be engineered 
to obtain the mos t  pract ical  resu l t s  for 
that part icular installation. The choice 
of cable should be the resu l t  of logical 
reasoning regarding ultimate result ,  
cost  of installation and cost  of mainte-  
nance. One sample of the type of reason-  
ing necessary  when choosing a cable i s  
a system in which AN/SRA-9 Receiving 
F i l te r  Assemblies a r e  installed. The 
ANISRA-9 has an  impedance of 180 ohms, 
the input to the rece ivers  used with this 
multicoupler i s  c loser  to 70 ohms, and 
the impedance of the antenna wi l l  vary 
greatly throughout the frequency range 
of therece ivers .  The most  efficient in-  
stallation frorr. an electronic viewpoint 
would use a 180 -ohm coaxial line. How - 
ever ,  Naval Electronics Laboratory, 
S311 Diego (designers  of the AN/SRA-9) 
have pointed out that the losses  a r e  not 
appreciabie whena 50-ohm line is i i ~ d .  
Therefore,  i t  i s  much more  practical  
and l e s s  costly to install  RG-  181 U, o r  
n p  
n L X  - 1OJU i f  thc length of the lines a r e  
short ,  ra ther  than to provlde a Mi)-ohm 
line s-iich as the 3 -ir;ch air -filled coaxi=rl 
line. 
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Sect ion 3-6 
P a r a g r a p h  2 

2 .  MULTICOUPLER. SYSTEM O N  THE 3. MULTICOUPLER SYSTEM ON THE 
DL-2.  CLC - 1 .  

The multicoupling s y s t e m  to  be i n -  
s ta l led  on a new v e s s e l ,  the Des t royer  
Leader  DL-2 i s  shown in F i g u r e  3 - 3 0 ,  

The communications s y s t e m  on th is  
ship  u s e s  a minirr~un-1 number of antennas 
and i s  designed for maximum flexibility. 
T h e r e  a r e  s ix  antennas used with the 
multicoupling sys tem:  two 35 -foot whips 
and one wi re  antenna for  receiving,  and 
two 35-foot whips and one flat -top a n -  
tenna for  t ransmit t ing .  'l 'he receiving 
antennas a r e  located fo rward  and the 
t r ansmi t t ing  antennas a r e  located aft s o  
as  to  provide the bes t  possible isolat ion 
between the two types .  P rov i s ion  i s  
made  to use any equipment with any of 
the antennas (except  the flat -top) in the 
event of fa i lure  o r  damage to  ce r t a in  
port ions of the ship. 

Th i s  s h i p u s e s  t h r e e  AN/SRA-9 rece iv-  
ing f i l te r  a s s e m b l i e s .  Two located a t  
the cen t ra l  Receiving Dis t r ibut ion  Uiiit  
and one a t  the  Auxil iary Distr ibution 
Unit. 

T h r e e  t r ansmi t t ing  f i l te r  a s s e m b l i e s  
a r e  located a t  the C e n t r a l  Transmi t t ing  
Distr ibution Unit. One of the f i l te r  a s -  
s e m b l i e s ,  F - 1  ~ ~ / s R T ,  has  a c r o s s o v e r  
frequency of 375 kc with switching p r o -  
visions for  shifting the c r o s s o v e r  f r e  - 
quency t o  425 kc; another  f i l te r  a s s e m -  
bly, F - ~ ~ O / S R T ,  h a s  a c r o s s o v e r  f r e -  
quency of 1750 kc; the  t h i r d  f i l te r  a s sem-  
bly, F - 1  61 /SRT, h a s  a c r o s s o v e r  f r e -  
quency of 3250 kc with provisions for  
shifting the c r o s s o v e r  frequency to  
3750 kc. 
The  t h r e e  t r ansmi t t ing  f i l te r  assen i -  

b l ies  a r e  s tack-mounted.  A four -pole,, 
th ree  -gang, F i l t e r  Selec tor  Switch i s  
mounted on the r e a r  of the cabinets .  The 
purpose of this  switch i s  to allow both 
t r a n s m i t t e r s  t o  be connected t o  any one 
of  the t h r e e  f i l ter  a s s e m b l i e s  o r  to  allow 
one of the traiisniiiters to be caznectcd 
di rec t ly  to  the antenna.  Th i s  p e r m i t s  
m o r e  ve r sa t i l e  u s e  of the t r ansmi t t ing  
e n i l i n m e ~ t c .  -, --r-A- 

' l 'he U H k '  muiticoupiing s y s t e m  ior  tne 
DL-2 is net included in this  d i sccss ibn ,  

F i g u r e s  3 - 31  through 3- 3 7  i l l u s t r a t e  
por t ions  of the rad io  communicat ions  
s y s t e m  ins ta l led  on the new T a s k  F l e e t  
Command Ship, USS Northampton . 
(CLC -1). A vesse l  of this type 2nd s i z e  
r e q u i r e s  a l a r g e  number  bf communi-  
cat ion c i rcu i t s .  Normally,  a  c o r r e -  
spondingly l a r g e  number  of antennas  
would be r e q u i r e d  for  these  c i r c u i t s .  
However,  by using antenna mult icou - 
p i e r s ;  the number  of antennas requireci 
has  been great ly  reduced.  

The mu!ticoupling s y s t e m  on the C L C  -1 
employs approximately 58 mult icoupler  s 
and 25 antennas .  The  receiving antennas  
a r e  located fo rward  and the t r ansmi t t ing  
antennas aft to provide maximum i s o l a -  
t ion between the two types.  Note the  
use  of broad-band s leeve  type antennas.  

a .  RADIO TRANSM1TTINGSYSTEM.- 
The  t r a n s m i t t e r  multicoupling s y s t e m  
for the CLC -1 i s  i l lus t rk ted  in F i g u r e s  
3 -31 and 3 - 32. Eight mul t icouplers  a r e  
used  in  th i s  sys tem:  t h r e e  t r ansmi t t ing  
F i l t e r  Assembl ies  and five H F  Multicou- 
p l e r s .  Six antennas  a r e  used with t h e s e  
mult icouplers:  five s l eeve  antennas  and 
one f lat  -top antenna. 

b. RADIORECEIVINGSYSTEM. - The  
r e c e i v e r  multicoupling s y s t e m  i s  shown 
in  F i g u r e s  3 - 3 3  and 3 -  34. T h i s  s y s t e m  
u s e s  s ix  AN/SRA-9 Receiving F i l t e r  
AS sembi ies  . Six antennas a r e  used 
these  mult icoupler  s:five sleeve antenna.; 
and one wire  receiving antenna. 

e .  U I I F  SYSTEM. - The UHF mul t i -  
coupling s y s t e m  for the CLC -1 i s  shown 
in F i g u r e s  3-35 through 3- 37.  F o r t y -  
f o-ur T u T H F  ~ - u ~ t i c o - a p ~ e r  s are used: t-,&;elvi3 

c ~ - 2 5 5 / U ~  Antenna Couple r s  and th i r ty  - 
two C U - ~ ~ ~ / U R  Antenna Couplers .  The 
~ x r ~ i - e r n  ernpiny' e l even  U H F  antenr las :  
- 1  - -  
t h r e e  A i - i  5 u j ~ ~ t i  dipoies and eight AS- 
~ ~ O / S R C  s tub  antennas. 
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