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SECTION 2-1 

INTRODUCTION 

h GENERAL. 

It has been said that communications 
are the heart of modern warfare. The 
antenna sys�em is an extremely import­
ant part of the communications system. 
This has been demonstrated by the num­
ber of communications failures and op­
erational difficulties in the fleet which 
were caused by the antenna system. Its 
importance warrants the best methods 
and procedures for _initial installation 
and subsequent maintenance. 

In recognition of the need for increased 
efficiency and reliability of shipboard 
antenna systems, the Bureau of Ships 

instituted the antenna program. The 
major responsibility for formulating an 
efficient antenria system rests with the 
Bureau, where various engineering �ec­
ommendations and equipment develop­
ments are coordinated into plans. The 
installing activities are responsible for 
converting these plans into actual in­
stallations. This phase is very import­
ant, as the effectiveness of an antenna 
system can be no better that the installa­
tion practices observed. 

The purpose of this chapter is to pre­
sent the recommended installation prac­
tices for shipboard antenna systems. 

SECTION 2-2 

WIRE ANTENNAS 

1. GENERAL. 

In comparison with past practice, wire 
antennas are not used as commonly to­
day in shipboard radio antenna installa­
tions. This is evidenced by the increas­
ing use of whip and dipole antenna as­
semblies. In some installations; wire 
antennas are used solely as emergency 
ant_enna systems. 

A wire antenna consists of a wire rope 
suspended either vertically or horizon­
tally from a yardarm or the mast itself 
to outriggers, another mast, or to the 
superstructure. 

The following paragraphs discuss the 
fittings commonly used in wire antenna 
installations. 

Z. WIRE ROPE. 

Antenna wire is usually a twisted, 
stranded, non-insulated, phosphor or 
silicon-bronze wir.e. Phosphor-bronze 
wire is used because of its corrosion-

ORIGINAL 

resisting and non-magnetic properties. 
It has less strength than steel wire rope 
and, therefore, working loads should be 
less. 

For transmitting wire antennas a 5/ 16" 
diameter, type C (6xl9). phosphor-bronze 
wire rope is usually employed. (A 6x l9 
wire rope has six strands with nineteen 
wires per strand.) 

For receiving wire antennas a 1 I 8" 
diameter, 7 -1#18, phosphor or silicon­
bronze wire is used. (Consists of 7 

strands of I# 18 wire. ) In some case•, 
the phosphor-bronze wire is supplied with 
a vinylite insulating jacket. 

The "General Installation Specifica­
tions for Shipboard Radio Transmitting 
Antenna Systems", RE 66A 430, sets up 
the following requirements for antenna 
wire: 

a. 6x 19 wire rope shall be in accord­
ance with Navy Department Specifica­
tion 22 R3. 

2- l 
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TABLE 2-1. CHARACTERISTICS OF TYPE C (6xl9) PHOSPHOR BRONZE WIRE ROPE 

Nominal Maximum Approx. Approx. Nominal Minimum Maximum 
Diameter Allowable Circum. Weight Breaking Breaking Pitch 
(Inches) Diameter (Inches) Per Foot Strength Strength (Inches) (Inches) (Pound s) (Pounds) (Pounds) 

5/16 11/32 1 

3/8 13/32 1-1/8 

7/16 15/32 1-1/4 
1/2 17/32 1- 1/2 

. 

b. 7-*18 wire shall be in accordance 
with SpecificationMIL-W -17211 (Ships). 

o. 16 

0.23 
0. 3Z 
0. 4 1 

c. Sizes may be varied slightly from 
those specified in order to suit special 
physical or electrical requirements or 
to correspond with sizes specified for 
an associated or adjacent antenna which 
may be used interchangeably. 

d. Shall be one of continuous length 
from entrance insulator to the extreme 
end. 

e. Shall be free from kinks. sharp 
bends, deformed spots and broken 
strands. 

Table 2-1 shows some of the charac ... 
teriStics of· a few of the more common 
sizes of Type C (6x19) phosphor-bronze 
wire rope. 

· 

-·· ·f-· --· -
3680 3310 z. 11 

5240 4720 2.53 
7080 6370 2.96 

9220 8300 3.38 

Table 2-2 gives some characteristics 
for various sizes of radio antenna wire 
(uninsulated). 

Before installation, the phosphor-bronze 
wire rope and the bare antenna wire 
should be coated with heavy petrolatum:. 

3. WIRE ROPE CONNECTORS. 

A connector is used to terminate the 
antenna wire. These connectors (Fiege. 
connectors) are supplied in two sizes: 

MX-1177/Ufor 1/8"diameter, 7-f18 an­
tenna wire and MX-1178/U for 5/1611 
diameter, 6xl9 wire rope (Fi1ure Z-1) .. 

They are made of manganese bro�•• in 
accordance with Military Specification 
MIL-B-994 (Ships). 

TABLE 2-2. CHARACTERISTICS OF RADIO ANTENNA WIRE 

. Individual Strands Pounds Minimum Elongation � Wire No. of 
AWG Nominal Per lOOOft. BreaJdng for a 60" . Size Str.ands 
Size Diameter (nominal) Strength (lbs) length 

(inches) (percent} 

7-12 7 12 0.08081 139 3675 85 
7-14 7 14 0.06408 87 2200 85 
7-16 7 16 0.05082 55 1600 85 

7-18 7 18 0.04030 35 1050 85 
7-20 7 20 0.03196 2Z 650 85 

' 7-22 7 22 0.02535 13.5 420 85 
I -
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]''DIAM 
8 --

APPROX 

.J:' 
2 8 

MX-1177/U ANTENNA CONNECTOR 
STK. NO. N-12-C-2035-150 

{FORMERLY 2WC6C) 

.!_' -24 TAP I NC-2) 8 

:--+--_j_ 
FOR �"DIAM (6XI9) 
BRONZE WIRE ROPE c= g" 

3 IS" ----=� -

==-=-=====--_]<. 
I' 
I 

I 
I 

= == = = = ::.:-:.¥' / 1------1 

�f 

1-lf-'+�· 

MX-1178/U ANTENNA CONNECTOR 
STK. NO. N-12- S-1240- 315 

(FORMERLY 5WC9C) 

Section 2-l 

ifotAM 

Figure 2-l. Wire Rope Connectors for Shipboard Antenna System! 
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a. lNSTR UCTIONS FOR INSTALLING 
ANTENNA CONNECTOR MX-1177/U 
ON 7-#18 BRONZE ANTENNA WIRE. 
(:F'igures 2-Z through Z-7.) 

(1) Remove insulation, if any, and 
grip the strand vertically in a vise with 
copper-lined jaws. U there is only one 
eeizing in use, apply a second seizing 
al shown. ·r -· <•o SEttiNG 

� 

L-. SECOMD SEIZING 

THIRD SEIZING 

(IF ANY) 

Figure 2-2. Step 1, MX-1177/U 

(Z) Before applying the sleeve, drive 
the end of the seizing close enough to 
the end of the strand so the sleeve can be 

SLEEVE � 

COPPER LIHEO 
VISE JAWS < .,:::::;:ffij� 

•• 
oniCII 

t 

Figure 2-3. Step Z, MX-1177/U 

Z-4 

easily started over it. Using a bar of 
copper or a piece of hardwood to pro­
tect the edge of the sleeve, drive the 
sleeve and seizing down along the strand 
until it projects to the dimension shown. 
With the socket screwed on a few turns, 
most of the required distance can be ob­
tained by hammering the end of the fit­
ting. 

(3) Grip the strand in the viae over 
the seizing so the end of the sleeve bear a 
solidly against the vise jaws. Fan out 
the wires so they are untwisted and pro­
ject straight from the sleeve. Untwist 

f)--PlUG 

Fig\lre Z-4. Step 3, MX-1177/U 

the wires with pliers so they open out as 
far as possible to form a symmetrical 
rosette and apply the plug. 

( 4) Provide a round bar of steel with 
the end faced off square. Apply this 
punch and drive the plug down to a mod­
erate seat sufficient to hold the strand, 
sleeve and plug safely together, th�n 
grip the •leeve securely iri .the vise by 
the hex. Drive the plug in solidly, mak­
ing sure that it goes down as far as pos­
sible. 
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DRIVE PLUG DOWN 

TO A SOLIO SEAT 

-............ 

Figure Z-5. Step 4,MX-1177/U 

(5) With the fingers, bend all wire. 
together behind the plug; or if necessary 
again apply a temporary one-turn seiz­
ing wire and tighten with pliers to get 
all wires entered in the open end of the 
socket. After the wires have entered 
the socket, remove the temporary ·seiz­
ing. Then push and twist the socket 
down to the sleeve until the threads are 
engaged� Screw the sock�t down firmly. 

a--OR� 

HilA • • TEMPORARY 
SEIZING 

Figure Z-6. Step 5,-MX-1177/U 

ORIGINAL 

U properly installed, there will be only 
one or two threads visible on the sleeve. 
Remove all seizings. 

(6) View the Fiege twist at the in­
spection hole. U the installation has 
been properly made, the wires will be 
fully visible and twisted across the in;. 
spection hole at an angle to the axis of 
the rope and the fittings. 

FIEGE TWIST AT 
INSPECTIO N .HOLE 

Figure 2-7. Step 6.-MX-1177/U 

b. INSTRUCTIONS FOR INSTAL­
LING ANTENNA CONNECTOR MX-1178/ 
U ON 5/16'; DIAMETER (6x l9) BRONZE 
WIRE ROPE. (Figures Z-8 through 2-16.) 

( 1) Grip the rope vertically in ·a vise 
with copper-lined jaws. U there is only 
one seizing in use, apply a seco'nd seiz-
ing as shown. 

· 

51S • END SEIZING 

THIRD SEIZING (IF ANYI 

Figure Z-8. Step l,MX-1178/U 
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Z-2 Section 
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NAVSffiPS 900, 12l(A) INSTALLATION 
METHODS 

(2) Before applying the sleeve, drive 
the end seizing close enough to the end 
of the rope so the sleeve can be easily 
started over it. Using a bar of copper 
or a piece of hardwood to protect the 
edge of the sleeve, drive the sleeve and 
the seizings down along the rope until it 
projects to the dimension shown. With 
the socket screwed on a few turns, most 
of the required distance can be obtained 
by hammering the end of the fitting. 

COPPER LINED --=:f7'71 
VISE JAWS � 1 f='l 

Figure 2-9. Step 2, MX-1178/U 

_(3) After the seizings have been 
driven to the correct location, grip the 
rope in the vise just below the seizings 
and remove the sleeve temporarily. Pull 
the hemp cente-r out to one side between 
strands far enough so that it can be cut 
off to, the dimension shown. Then push 
the hemp stub back into the center of the 
rope. 

CUT OFF HERE 

HEMP CENTER 

3'� 2-
B 

Figure 2-10. Step 3, MX-1178/U 

Z-6 

(4) Applythe sleeve as follows: with 
thE: fingers or with a temporary one­
turn seizing wire tightened with pliers, 
compress the strands together at the top 
until the sleeve can be twisted and pushed 
over the rope. Remove the temporary 
seizing and force the sleeve dow� to the 
original seizing. 

SLEEVE ----iloo\ 

TEMPORARY 
SEIZING 

ORIGINAL • � 
SEIZING 

Figure 2-11. Step 4, MX-1178/U 

(5) Grip the rope in the vise over the 
seizing- so the end of the sleeve bears 
solidly against the vise jaws. Before 
beginning to broom out the wires, sharp­
en a length of stiff steel or copper wire 
and anchor the point in , the top of the 
hemp stub. Its length should be a few 
inches longer than the projecting rope 
end. The purpose of this pilot w_ire is 
to facilitate finding the center of the 
rope after the strands have been broomed 
out, as will be apparent in paragraph 
(7). 

n"' PILOT WIRE 

'IJI/IJH---,.UNTWIST WIRE S 
WELL DOWN 
INTO SLEEVE 

Figure 2-12. Step5&6,MX-1178/U 
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INSTALLATION 
METHODS 

NAVSHIPS 900, lZl(A) Section Z-Z 
Paragraph 31$(6) 

(6) Broom out all strands by un­
twisting tltem with pliers. It may be 
convenient to use two short pieces of stiff 
wire inserted behind a strand to isolate 
it from the others while it is being 
worked on. Be sure the strand is un­
twisted well down into the sleeve. Re­
move the rope from the vise. It is best 
to thoroughly wash out all grease in gas­
oline. Use a bottle brush with which to 
penetrate well down into the sleeve be­
tween all wires as far as possible. 

(7) The plug can be more easily in­
stalled and will be better -centered, if 
the following procedure is used. Pro­
vide a round bar of steel with a hole 
lengthwise through the axis and with a 
point somewhat more blunt than tre center 
plug and slightly rounded. Drive this 
centering punch down over the pilot wire 
into the center of the broomed-out strands 
to a solid seat. This will give the wires 
enough set to insure the plug finding the 
center position for final assembly. ��RILLEO � � CENTERING PUNCH 

WIRE 

Figure Z-13._Step 7, MX-1178/U 

(8) Remove firstthe pilot wire, then 
the centering punch, taking care to dis-­
turb the set of wires behind it as little 
as possible. Insert the solid plug and 
with a hammer and ordinary punch drlve 
the plug down to a moderate seat suffi­
cient to hold the rope, sleeve and plug 
safely together. Then grip the sleeve 
securely in the vise by the hex. Drive 
the plug in solidly, making sure that it 
goes down as far as possible. 

ORIGINAL 

Figure Z-14. Step 8, MX-1\78/U 

(9) With the fingers. bend all wires 
together behind the plug: or, if rieces­
sary, again apply a temporary one turn 
.eizing wire and tighten with pliers to 
get all wires entered in the open end of 
the socket. After the wires have entered 
the socket, remove the ·temporary seiz­
ing. Push and twist the soc,k�t down to 
the aleeve until the threads are engaged. 
Screw the socket down firmly. If pro­
perly installed, there will be only one 
or two threads visible on the sleeve. Re­
move all seizings .. 

FITTING 

TEMPORARY 

SEIZING . 

Figure Z-15. Step 9, MX-1178/U 

( 1 0) View the Fiege twist at the in­
spection hole. If the installation has. 
been properly made, the wires will be 
fully visible and twisted across the in­
spection hole at an angle to the axis of 
the rope and fittings. 
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NAVSHIPS 900.lll(A) INSTALLATION 
METHODS 

FIEG£ TWIST AT 
INSPECTION HOLE 

Figure Z-16. Step l O .MX-1178/U 

4. ANTENNA CLAMPS. 

Antenna clamps of appropriate types and 
size are utilized in the fabrication of all 
wire antennas to insure continuity of the 
conducting wire or cable. A clamp is 
used when necessary to change the direc­
tion of the wire. These antenna clamps 
&l'e made of cast bronze in accordance 
withMilitarySpecification MIJ....B-16443. 
The required size and quantity of bexa­
iOn head bronze studs and split lock­
washers are furnished with each clamJ'. 

TABLE Z-3. ANTENNA CLAMPS 

Type of Navy 
Clamp Type Number 

(For 1/8" wire) 

135° 10678*(A-2) 

90° 10679 (B-Z) 

45° 10680 ( C-2) 

180° 10681 (D-Z) 

1800 10682 (E-Z) 

TEE 10683 (F-Z) 

Navy 
Type Number 
(For 5/16''wire) 

l0684*(A-5) 

10685 (B -5) 

10686 (C-5) 

10687 (J;>-5) 

10688 (E-5) 
' 

10689 (F-5) 
----� 

- ---

• The figu'!'es in parentheses are the 
designations formerly used for these 
clamps. 

Z-8 

Each type of clamp is supplied in two 
sizes: for 1/8" diameter antenna wire 
(Figure Z-17) and for 5/16" diameter 
wire rope (Figure 2-18). The Navy Type 
Numbers for the various types of antenna 
clamps used with these two sizes of an­
tenna wire are given in Table 2-3. 

S. ANTENNA TU RNBUCKLES. 

Turnbuckles are used in wire antenna 
installations to take up any excessive 
slack which develops in the wire after 
the antenna has been installed. There 
are four standard turnbuckles that are 
used in wire antenna installations. MX-
1184/U and MX-1176/U are used with 
5/16" diameter wire rope (Figure 2-19); 
MX-1179/U and MX-1180/U are used 
with 1/8" diameter wire (Figure 2-ZO). 

The MX-1184/U and MX-1179/U turn­
buckles have a clevis on one end and a 
Fiege connector on the other end. The 
MX-1176/U andMX-1180/U haveaclevis 
on each end. 

These turnbuckles are made of man­
ganese bronze. 

6. SHACKLES. 

There are two standard sizes of 
shackles used in wire antenna installa­
tions: 5/1611 and 7/16". These shackles 
are made of cast bronze. A shackle is 
used to secure a strain insulator to a 
padeye, staple or antenna clamp. A 
5/1611 shackle is used with 5" and 10" 
strain insulator a; a 7/16" shackle is used 
with 15" and 20" strain insulators (Fig­
ure 2-21). 

7. STAPLES AND P ADEYES. 

Staples and padeyes are used in wire 
antenna systems to provide a means �f 
attaching the wire antenna to the mast 
or other point of support. They are 
usually fabricated from steel by the in­
stalling activity. 
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Figure Z-17. Antenna Clamps for 7-#18 Antenna Wire 
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iNSTALLATION 
METHODS 

NAVSHIPS 900, 12l(A) Section 2-2 

161"MAX--
.... ---------API'ROXIMATEC �· } ----.1 II i6 MIN ·--

SLEEVE SOCKET 

g" ...... '"------ 4 i6 · ... I 
RATE 0 TAKE UP 

CLEVIS 

'-loot 
... "l'lj_i_ 

-=-r 
\. 

t;:f=1 :r711l:!! 
·-� 

CBC:]BiffiS:] ?>-----· 
�··aiAM 

� lC:Hirlrll� � + 

MX-1184/U ANTENNA TURNBUCKLE 
( FORMERLY 5WT9C l 

15 g''MAX 
""'"---------APPROXIMATE r- � � 

'1___ 11 MIN _J 

9" ._ _____ 4 i6 
RATED TAKEUP 

CLEVIS BODY CLEVIS 

(o )I�:JJ ? 1 CL=J)Jtl@ 
MX-1176/U ANTENNA TURNBUCKLE 

(FORMERLY 9CT9C) 

Figure 2-19. Turnbuckles for Use With 5/16" (6xl9) Wire Rope 

ORIGINAL 2-11 



Z-Z Section 

SLEEVE SOCKET 

NAVSHIPS 900, lZl(A) 

C
gf'MA:J APPROXIMATE 1_" 

• 

6 6" MIN 

I_' I• 2"6" •d 

RATED TAKEUP 

BODY 

MX-1179/U ANTENNA T URNBUCKLE 
(FORMERLY 2WT6C) 

INSTALLATION 
METHODS 

CLEVIS 

APPROXIMATE 
c 9�:MAX} 

6fMW --------------------------�----�� 

... 2f .. 1 
RATED TAKEUP 

. 

r"f-::.-::. 
L.b=.: 

MX-IIBO/U ANTENNA. TURNBUCKLE 
(FORMERLY 6CT6C) 

Figure Z-ZO. Turnbuckles for Use With 7-US Antenna Wire 
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fNjf ALl.oATION 
M�Tif()m 

NAV§HiPS 900; Ul(A) 

Sise 

5/ 16 

7 /16 

c 

+ 

A B 
±1/16 ±1/32. c D E F 

1 17 /3?. 3 /8 1-5/32. 1-15/16 13/16 

1-7/16 ?.3/'JZ 1 / 2.  19/32. Ul/32. 1-1/16 

NOTE: All dimensions in inches. 

G H 

9/16 3/16 

?.3/32. 1 /4 

Section Z-l 

E 

�� 

Thread !weight 
K (NC-Z) (lb) 

3/ 16 1-3/4 3/8- 16 0.3 

15/64 ?.-11/32. 1/Z-1 3 0. 5 

l'igure ?.- 2.1. Screw-Pin Shackles for Radio Antenna Systems 
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2-2 Section 
Paragraph 8 

NAVSHIPS 900, 12 l(A) INSTALLATION 
METHODS 

8. SAFETY LINKS. 

Safety links in accordance with Bu­
Ships drawing RE lOG 2112 shall be in­
stalled in all horizontal wire-rope trans­
mitting antennas which a1·e rigged to 
stayed masts or structures. The safety 
link is usually at the highest point of con­
nection of the wire antenna. 

Often times dangerous voltages and 
currents exist on transmitting antennas. 
If the wire rope used for the transmitting 
antennas should break and fall to the 
deck, it would present a haza:rd to per­
sonnel. Additional stresses are intra­
due ed into a wire antenna by heavy winds, 
ice accumulation on the wire, and whip­
ping of the wire. This additional load 
on the wire may produce a dangerous 
load condition on the mast or supporting 
structure. For this reason, a safety 
link is inserted into the wire antenna. 
The link is usually designed so that it 
has a breaking strength of about 1/4 the 
breaking strength of the wire rope used 
for the antenna. A safety pendant is 
provided in the safety link; so that when 
the link breaks the pendant will. carry 
the load of the antenna and prevent the 
antenna from falling to the deck. The 
length of the safety pendant should be 
such that when fully extended the antenna 
will not foul adjacent rigging or struc­
tures. (See Figure Z-22.) 

The safety pendant ·is held with a light 
seizing to permit free run of the wire 
rope when safety link breaks. 

The safety link is fabricated by the in­
stalling activity according to BuShips 
drawing RE lOG 2112. The 7 strands of 
#18 phosphor-bronze antenna wire shown 
for the safety link is the minimum size. 
It has a breaking strength of 1050 pounds 
(approx� Larger wire of suitable break­
ing strength may be used according to 
requirements. 

Z-14 

9. WIRE ANTENNA DETAILS. 

The following paragraphs describe a 
nomenclature system which was set up 
in order to simplify drawings, specifica­
tions and any written material pertain­
ing to the rigging of wire antennas. 

Each detail or drawing in this system 
is identified by a letter and a number. 
This letter represents the arrangement 
of parts in the detail, and the number 
indicates the size of the components. 
For example, details D l  and D4 have 
the same arrangement of parts, but the 
size of the wire, insulator and fittings 
vary. 

In general, there are two sizes of fit­
tings and four sizes of insulators. De­
tails numbered 1 and 2 use 1/811 wire 

and fittings with 5" and 1011 insulators. 
Numbers 3, 4 and 5 indicate 5/16" wire 
and fittings wi�h 1 0", 15" ;and 2011 insula­
tors. The number 6 is used for details 
having both sizes of fittings. 

Letters A to W inclusive apply to de­
tails with strain insulators. The letter 
X is used for conductor terminations, 
Y for junctions, and Z for miscellaneous 
items such as the padeye. These .details 
are shown in Figures Z-Z3 through Z-35. 

The piece numbers given in the table 
on each. detail refer to more detailed in­
formation given in the List of Materials. 
Table Z-4. 

An example of this nomenclature sys­
tern applied to a typical antenna installa­
tion drawing is shown in Figure Z-36. 
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Pc. 
No. 

1 
z 

3 
4 
5 
6 
7 
8 

Name of Piece No. 
Req'd. 

Safety Link 1 
Safety Pendant 1 

Connector 4 

Connector z 

Turnbuckle 1 

Link Plate 2 

Insulator, strain 1 

Pendant 

� 

Type Material Weight 
(lb) 

Sil. bronze 0.035lb/ft 

Phos. bronze 0. 16 lb/ft 

MX-1178/U Mang. bronze l.Z 

MX-1177/U Mang. bronze 0 .5 

MX-1176/U Mang. bronze 4.0 

Brass 1.0 

NT-61493 Ceramic 7.5 

Phos. bronze 0. 16lb/ft 

3 

Standard Navy 
Stock Number 

N ZZ-W -160 6-1550 

G22-R-Z.OO 

N lZ-S-1240-315 

Nl2-C -203 5-150 

NlZ-T-3390-3890 

... 

Remarks 

7-#18 Ant. wire 
5/16" (6xl9) wire 
rope Type C. 

·' 

For 5/16 wire rope I 
• I 

For 1/ 8 ant. wire ' 

To be manufactured by yard. I 

Nl7-I-72565-3001 

GZZ-R-200 

3) 
fR 

7" -e-R � 

5/ 16 wire rope 

@LINK PLATE 

� 

Figure 2-2Z. Antenna Safety Link 
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-
G' 
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,__ __ C0NNECTOR 

f----ANTENNA WIRE 

DETAI A3···! A4TM 
Sizes 1 0 ! 0 o : o i o 
Nom'l. «) , Z 0 i Z «) Z J «) Z I :Z: 
(inches) .� i u .� : u .� u · .� u ; .� u 

•· CJ) :P,. Cl.l :p,. CJ) ,Il.: CI.I p,. ,  C/.1 11. 

INSULATOR 

lii-4--- AN TEN NA WIRE 

Figure 2-2.3. Wire Antenna Details - (Details A and B) 
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� 
z 
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N 
I 
... 

.... 

I"'· 

jDETAIL 
!sizes 
iNom'l. 
l(inches) 

Shack. 
Insul'r. 
Clamp 
Wire 

C l 

. 0 
4) z 
N 

. 
.... u 

Ul . P.. 

5/16 25 
5 3 

1/8 14 
1/8 1 

I 
l 

C2 

0 
4) � 
N 

. ... u 

Ul 0.. 

5/16 25 
10 4 

1/8 14 
1/8 1 

c 

SHACKLE 

INSULATOR 

SHACKLE 

90° CLAMP 

ANTENNA WIRE 

C3 C4 C5 

0 0 I 0 
4) z 4) � 4) z 
N 

. 
N N ' U .... u ... u 

til i p.. Ul P..i Cll p.. 

5/16 25 7/16 26 7/16 26 
10 4 15 5 20 6 

�/16 20 5/16 �0 5/16 �0 
�/16 2 �/16 2 5/16 2 

� 

DETAIL
I 

D1 
I 

.IlL.... SHACKLE. 

'---1 NSULATOR 

lit:.. SHACKLE 

45" CLAMP 

... 

0 

ANTENNA WIRE 

I 
D2 

j 
D3 

I I 
.D4 I 05 

Nom'l. 
Sizes 

I 4) 

0 1 I 
. I 

Z! 4) 

0 
� I 4) 

. I 0 0 
z 4) z 

(inches) N 
. ... 

Cll 

Shack. 5/16 
Insul'r. 5 

··-r-·-· 

Clamp 1/8 
!Wire 1/8 

. ' 
N U •  

P,. ·  
. .. 

Cll 

25 5/16 

U N 

p.. I .... 

i tll 

25 )5/1 
3 ! 10 ; 4 I 1o 

' ! I 

• 

I N 
• 

U 
I ... U 

p.., Cll p.. 

Figure 2-24. Wire Antenna Details - (Details C and D) 
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N 
I 
.... 
00 

DETAIL 

Size• 
Nom'1. 
(inchea) 

�ack. 

iineul'r. 

iclamp 

Wb:e 

El 

0) 
111 

... 
ell 

5/16 

5 

1/8 

1/8 

_...;..,..lrtrr-, I 

. 
0 
z 

�· 
z5· 

3 

16 

1 

I 

I 

EZ 

0) 
!Iii 

... 
ell 

5/16 

10 

SHACKLE 

180° CLAMP 
"'==::::::1 

ANTENNA WIRE 

E3 E4 

. 
0 0 
z Gl z u 

l!il 1111 u u 
llc 

... 
llc 

... 
ell ell 

25 5/16 25 7/16 

4 10 4 15 

1/8 16 5/16 22 5/16 

1/8 1 5/16 z 5/16 

E 

, ...,. __ TURNBUCKLE 

J..--- FIEGE CONNECTOR 

IU..--- ANTENNA WIRE 

E5 

0 
. 

0 

� u z 
111 

. 

� 
u ... 
llc ell 

26 7/16 26 

5 zo ' 

22 5/16 zz. 

z 5/16 2 

Figure 2-Z5. Wire �eDD& Details - (Details 1: and F) 

... ... 

F 

N 
' 
N 

fA 
ct 
, 
... 
-

g 

.... 
N 
.... 

-

� 



0 
l:l:l 
6 
� 
> 
t"-

N 
I 
-
-4 

,.... 

I TURNBUCKLE 

�-------INSULAiOR 

1-4-----135 ° CLAMP 

G 

. �"" ANTENNA WI�E 

:
DETAIL Gl G� �: Gl� G( j H�s-, .-�- T :sizes o o ' o o • o 
.�om'l. � � � � � � l � � :zj � ! � ;(mches) �"!'" :1 I �"!' :1 �"!' if 1 ;� � ! ;� ; � 
Turnb. 

:Insul'r. 

'Shack. 

� 

:ftl DETAI�
--,-----·· 

Sizes 
Nom'l. 
(inches) 

Turnb. ' 

II TURNBUCKLE 

� INSULATOR 

SHACt<-LE 

,w.--- 90° CLAMP 

II ANTENNA WIRE 

Q 
N .... 

tf.l 

H3 H4 

�I � I� 
� 

Figure 2.-Z6. Wire �tenna Details - (Details G and H) 
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N 
I 
N 
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I DETAi 
j size• 
Nom'l. 

(lAche�) 

Turnb. 
Inau1rr. 

Cl&m • 

Wire 

n . 
0 
z 

u . 
M u ... 
fl.l 11. 

1/8 11 
5 3 

ANTENNA WIRE 

!lilt---TURNBUCKLE 

. � 
�J. CONNECTOR 

'L INSULATOR 

I CONNECTOR 
� � 

. ANTENNA WIRE 

14 IS. DETAil Jl JZ J-3 J4 . . · &  . 
0 0 0 
z z z z 

u . u . u . u . 
llil u llil u llil u llil u ... ... ... .... 

fl.l · 11.  fl.l g.. fl.l 11. fl.l 11. 

. . . . 
1 Slze1 0 0 0 0 

z z z z 
1 Nom'1. u . • • u . u . 
(inches) llil u llil 

l 
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Figure Z-27. Wire AnteDZI& Details - (Details I and J) 
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Figure Z-Z9. Wire Antenna Deta.Ua - (DetaUa M and N) 
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Figure Z-31. Wire Antenna Detaila - (DetaUa Q and R) 
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Figure Z-35. Wire Antenna Detaib - (Detail• '1 and Z) 
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TABLE 1-4. lJST OF STANDAilD ANTENNA WD..E AND FITTINGS 

Name Material 
Type Drawiq or 

Number Specification 

Antenna. Wire (7-fll) 1/1" D 
Pho1. Brz. (Vinyl coVel) W!L-W-17211 

· SUic:one Bronze (Bare) )i(IL-W -172.U 

Wire !lope (6x l9) 5/1611 D Pho1pnor Bronze 22ll3 
Su1pen1ion In1ulator 5" ,1479 R.E61AA299 
Su1pen1ion Ia.•ulator 10" 61481 II 

Su1penaion In1ulato.r 15" 61494 RE61AA301 
Suapenaion lnaula,tor 20" 61493 It 

Antenna Connector 1/811 Wangane1e Bronze MX-1177/U llE66FSU 
Antenna Connector . !{l6" II II MX-1178/U II 

Antenna Turnbuckle 1/811 II II M.X-1179/U II 

Antenna. Turnbuckle S/16" II II .MX-1184/U II 

Antenna Turnbuckle 1/811 II II MX-1180/U II 

Antenna. Turnbuckle S/1611 II II MX-1176/U II 

Antenna Clamp uso l/811 Bronze Ca.at 10678 RE66F559B 
Antenna Clamp 900 1/811 II " 10679 II 

Antenna Clamp 45° 1/8" II II 10680 II 

Antenna Clamp 180°1/811 II II 10681 II 

Antenna Clamp 180°1/8" " II 10682. II 

Antenna Clamp Tee 1/811 " " 10683 .II 

Antenna Clamp lJ50S/J6u II II 10684 II 

Antenna Clamp 90° S/J611 II II 10685 II 

Antenna Clamp 45° !¥16" II II 10686 .. 

Antenna. Clamp 180°S/l6" II II 10687 II 

Antenna Clamp 180°5/16" II II 10688 II 

Antenna Clamp Tee S/1611 II II 10689 " 

Antenna Sh&ckle 511411 II RE66A557 
Antenna Shackle 7/)/,11 " It 

Terminal Bras a 

Bolt 3/811 x 111 (With Nut) Bra•• 
Staple Steel 
Pad.eye Steel 

' .  

Staadarcl Navy 
Stock Nu.mber 

Nl6-W -3740-1 
�2-w -1606-1550 

GZ2-ll-200 
Nl7-I-72505-3001 
Nl7-I-72520-3001 
Nl7-l-7ZS47-3001 
Nl7-l-72565-3001 
NU-C-2035-150 
N1Z-S-l240-315 
N12.-T-3390-3975 
N12-T-3390-4040 
NU-T-3390-3875 
NlZ-T-3390-3890 
Nl7-C-784452-336 
Nl7-C-785589-783 
Nl7-C-783955-196 
Nl7 -C -783765-615 
Nl7-C-784957-595 
N17-C-783764-608 
N17 -C -787349-315 
N17-C-787144-875 
Nl7-C·785917-404 
Nl7 -C -786796-635 
Nl7-C-786211-596 
N17-C-786804-4Z6 
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INSTALLATION 
METHODS 

NA VSHlPS 900, I Z 1 (A) Section Z-3 
Paragra'ph 1 

SECTION 2-3 

WHIP ANTENNAS 

1. GENERAL. 

In shipboard radio antenna installations 
whip type �ntennas are replacing many 
of the wire antenna installations. The 
use of the · whip type antennas give a 
cleaner rigging and a neater topside ap­
pearance to naval vessels. 

z. TYPES OF WHIP ANTENNAS. 

Several of the types of whip antennas 
that are commonly used in shipboard 
radio antenna installations are listed 
below:. 

a. Navy Type-66044, 6 feet, one piece. 
b. AT-ZSZ/SR, 125 inches, one piece 

(part of Antenna Group AN/SRA-3). 
c.. Navy Type-66053, Z5 feet, 3 sec­

tions, non-telescoping. 
d. Navy Type-66046, Z8 feet, 4 sec­

tions, non-telescoping. 
e;, Navy Type-66047, 35 f••t:, 5 sec­

tions, non-telescoping. 

Further details on these whip antennas 
may be found elsewhere iti this manual 
under Chapter 5, "Antenna Data Sheets". 

3. MOUNTING WHIP ANTENNAS. 

a. GENERAL. - Since whip antennas 
are es•entially. self-supporting, they 
may -be installed in many locations 
aboard ship. They may be deck mounted 
or mounted on brackets on the stacks, 
superstructure, etc. If the· stack is 
used, the outer casing will usually have 
to be reinforced to support the added 
weight and stress. When a whip antenna 
is installed on a stack, it should be 
mounted near the top and approximately 
Z4 inches away fro'm the stack. In all 
installations of whip ant-ennas allowance 
must be made for swaying of the whip. 
The whip should be mounted in a clear 
space where it cannot strike other ob­
jects. 

ORIGINAL 

It should also be remembered that 
whip antennas that are to be used for 
receiving only should be mounted away 
from the transmitting antennas so that 
a minimum of energy from the trans­
mitter will be picked up. 

b. PREFERRED METHOD. - The 
preferred method for mounting whip an­
tennas on. shipboard is· shown in Figure 
Z-37. The antenna is mowited on an 
antenna supporting insulator such as 
Navy Types 61428, 61335 and 6135d� 
The Navy Types 66046 and 66047 whip 
antennas are self-supporting; when they 
are mounted in the above manner. they 
require no other brackets or clamps to 
support them. However. tl;le Type 66053 
whip antenna does require additienal 
bracing. 

The recommended method for termi­
nating RG-10/U or similar types of 
solid-dielectric cable at whip antennas 
is also shown in Figure Z-37. A suit­
able termination box must be fabricated 
by the installing activity to enclose the 
base of the supporting insulator. The 
size of the box is determined by the size 
and· type of supporting insulator used. 
Details of .this termination box will be 
found in Figure Z-38. ·To prevent mois­
ture condensation inside the box, it is 
recommended that the walls of the box 
be made with louvers in them. A hole 
one inch in diameter must be drilled in 
the . side of the termination box for 
mounting the MX-1461/U End Seal. A 
short flexibl� lead connects the inner­
conductor stud of the end seal to the 
stud of the supporting insulator. T}ie 
necessary lug� are supplied with the 
end seal and insulator. This flexible 
connection is satisfa.ctory for perma­
nently mounted whips; however, for de­
mountable whips which must be secured, 
a suitable quick-disconnect arrangement 
should be used. 

Z-31 
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METHODS 

c. ALTERNATE METHODS.- Several 
alternate methods for mounting whip 
antennas are shown in Figures Z-39 and 
Z-40. Many whip antennas pr'esently 
installed on shipboard will be found 
mounted acc.ording to one of these meth­
ods; however, the Bureau of Ships has 
reconimend�d that in the future all whip 
antennas be installed as shown in Fig­
ure 2-37., In all cases, a termination 
box with end seal should be used to en­
close and protect the connection of the 
transmission line to the whip antenna. 

Mounting hardware for ship antennas, 
such as the whip clamp and deck bracket, 
ar� shown in Figure 2-41. The Type 
66053 whip antenna requires a clamp 
and bracket. for additional support as 
shown in Mdhod "A" of Figure Z-39 . 

d. TILTING MOUNT.- One method 
for providing a tilting mount for a whip 
anten.na may be found in Figure 2-4Z. 

This particular type of installation has. 
been used on aircraft carriers to pro­
vide a means of lowering·whip antennas 
that are installed along the edges of the 
flight deck .. This tilting whip is pivoted 
on a trunnion and has a handle for rais­
ing or lowering the antenna. · The an­
tenna may be locked ·in either a vertical 
or horizontal position. The locking pin 
should be attached to a length of plumb­
er's chain which is in turn fastened to the 
supporting framework. The counter­
weight at the base of· the mount should 
be heavy enough to nearly balance the 
antenna in any position. 

As can be seen from Figure Z-42, a 
trussed whip antenna is used in this in­
stallation. The bracing wires should 
be made of 7/16" diameter 6 x 19 wire 
rope or the equivalent. The antenna 
shown is a Type 66047 standard 35-foot 
whip antenna. It is insulated for con­
nection to a radio. transmitting equip-

35' WHIP ANTENNA--W 
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TYPE 66047 

FOUNOATIO 

RG-10/U 

-� 

� FEEOTHRU 
INSULATOR 

� 
� 

TYPE 61335 

Figure 2-37. Recommended Method for Mounting a Whip Antenna 
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Box 

Type of Type of Dimensions 

Whip Base (inches) 

Antenna Insulator 
A B c 

66053 61428 10 10 10 

66046 or 
61350 66047 15 15 15 

66046 or 
61335 18 18 18 

66047 

�---------�11 
u 

I' f!!!l ' � }j 
L A .. I 

Foundation Dimensions 
(inches) 

D E F G H 

2 10 Z-1 /2 5 6 holes 
9/16" diam. 

8 holes 
2 15 9-1 / 2  10-3/4 11/16" diam. 

z 18 13-118 14-5/8 
12 holes 
11/16" diam. 

L 

. l 
'-----l 
� 
'--------1 

'-------l 

I. s .1 

..., 

J 
Figure Z-38. Details of Whip Antenna Termination Box 
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WHIP ANTENNA 

FEEOTHR.U 
INSULATOR 

TYPE- 61428 

CLAMP 

NA VSHIPS 900, l21 (A) 

STANDOFF INSULATOR 
TYPE 61175A 

DECK BRACKET 

METHOO"A" 

_T __ _ 

z: WHIP ANTENNA 

STANDOFF Z 
I NSULATORS ·.., 

TY

=�

l 

___ _ 

METHOD"B" 

JNST ALLA TION 
METHODS 

F-igure Z-39. Mounting Whip Antennas -Methods A and B (Not Preferred) 
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i 
·,., 

CLAMP •llili 

METHOD"D" 

NA VSHIPS 90Q, 1 Z 1 (A) Section l-3 

"'--- STANDOFF INSULATORS 
TYPE- 61175A 

WHIP ANTENNA 

� FEEDTHRU INSULATOR 

METHOD "c" 

STANDOFF 

INSULATOR 

TYPE-61175A· 

ENTRANCE 

INSULATORS 

TYPE-61471 

BULKHEAD 

TYPE-61428 

BULKHEAD 

METHOO"E" 

Figure Z-40. Mounting Whip Antennas· - Methods C, D and E (Not Preferred) 
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METHODS 

btAM, TO FIT ANTENNI\ 

z .. 36 

z: 

i 
·.., 

1 

WHIP CLAMP- BRONZE 

1------- 30" MIN 
• -

BEND 

2 HOLES 

DECK BRACKET-STEEL 

Figure Z-41. Mounting Hardware for Whip Antennas 
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ment. If this antenna is to be used for 
receiving purposes only, a Type 61479 
insulator may be used instead of Type 
61493. 

Several s pecial types of tilting mounts 
for whip antennas are .used aboard sub­
marines. They are called "Erecting 
Mechanisms" and in many cases may be 
operated from within the submarines. 
They may be operated by a spring mech­
anism or be hydraulically operated. In 
most cases, as the submarine dives, 

�q� 

\X 
SECTION A-A 

= 

Paragraph 3d 

the force of the water causes the whip 
to fold back from a vertical to a hori­
�ontal position. The antenna is held by 
a catch in this position. When the sub­
marine surfaces, the catch is released 
and the spring mechanism causes the 
antenna to snap back to its vertical posi­
tion. 

In newer submarine installations, the 
whip antennas may be mounted on-re­
tractable masts so that the antenna may 
be raised or lowered from within the 
submarine in much the s�me manner as 
the periscopes. 

In the past, the Type 66053 whip an­
tenna has been used in submarine in­
stallations, but many times this antenna 
was bent or damaged from the stresses 
encountered when the submarine· was 
diving or surfacing. To remedy this 
situation a streamlined mid-fed whip 
antenna (AT-350/BRCJ has been devel­
oped to replace the Type 66053 whip an­
tenna. This mid-fed whip may be used 
for short range communications at 
periscope depth at low speedsi whereas, 
in the past, whip antennas had to be 
lowered to prevent damage to them as 
the submarine moved through the water 
while it was submerged. 

ADAPTER BASE TRUNNION 

. ,
--TURNBUCKLE 

��TYPE 60493 >NWLATOR ??= -TYPE 61335 ONSULATOR 

' • CLI P ANGLE DRILLE D 
FOR BEARING 

SECTION 8-8 

\ 
' 

ATTACH� ... 
SHIP STRUCTU.RE'-.. 

COUNTER WEIGHT 

ELEVATION 
(LOOKING FWD OR AFT) 

COUNTER WEIGHT 

PARTIAL 

ELEVATION 

!LOOKING INBOARD) 

Figure Z-42. Tilting, Mount for a Vertical Whip Antenna 
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PAOEYE------------------� 

5/16'' SHACI<U 

NT-61479 INSULATOR--------.\ 

A NTENNA CONNECTOR-----------� 
MX- 1177/U 

7-#t 8 INSULATED ANTENNA WIRE \ 

135° A.NTENNA CLAMP NT-10678 

5/1611 SHACKLE � 

NT- 61 479 INSULATOR ---------------#-----\ 

ANTENNA TURNBUCKLE l\oiX-1 18.0/U H •\Pi 

INSTALLATION 
·METHODS 

""' 
.,. .,.  
'141 
t:'\"11 � 
-nO 
�"' 
0 �  
� o. 
� 
0 0� 
.. . 
'14 

NT-61471 ENT RANCE INSULATOR 
�-----
�PADEYE 

I 

Figure Z-43. Typical Receiving Antenna Installation 
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SECTION 2-4 

RECEIVING ANTENNAS 

1. G�NERAL� 

In the past, shipboard rece1vmg an­
tennas havf! received much criticism. 
The poor performance of these antennas 
is the result of a number of factors: 

a. 'the lack of sufficient space on ship­
board to install a suitable antenna for 
use in the low frequency band. 

b. The close coupling between trans­
mitting and receiving antennas. 

c. The noise generated by a ship may 
overrid.e the received signal. 

Many solutions have been offered, but 
none are capable of being applied to all 
classes of vessels. One group of engi­
neers insist that an antenna which is 
long enough to receive signals above 'or 
overriding atmospheric noise and the in­
herent noise in the receiving equipment, 
will perform satisfactorily as a receiv­
ing antenna. In fact, it is probably more 
suitable than an antenna of greater length; 
since, as' the effective height of an an­
tenna· is increased, the atmospheric 
noise becomes greater as compared with 
the inherent noise in the receiver. 

Actually, it is better to try to design 
an antenna which will be resonant for 
the band of frequencies to be received. 
u such an antenna can be installed at the 
greatest possible distance from trans­
mitting antennas and if the plane of this 
receiving antenna is as riear to 90 de­
grees as possible to the plane of the 
transmitting antennas, then this antenna 
should be much superior to any com­
promise design. Unfortunately, because 
of the space limitations on most Naval 
vessels, �t is usually impossible to in­
stall an antenna long enough to be reso­
nant at the low frequencies. Therefore, 
it is necessary that the first line of 
thought be followed for antennas that are 
to be used at frequencies below 8 mega­
cycles. 

ORIGINAL 

�. INSTALLATION. 

Wire antennas are generally used on 
snipboard for receiving antennas;. how­
ever, in many instances, whip, antennas 
are being used in place of wire antennas. 
Figure Z-43 illustrates a typical receiv­
ing wire antenna ins�allation. Receiving 
wire antennas are usually placed for­
ward, rising nearly vertically from the 
pilot house top to brackets on the mast 
or yardarm. These positions are se .. 
lected well forward so that a minimum 
of energy from the transmitting antennas 
will be picked up. 

The wire antennas should never be 
pulled extremely taut .because in that 
condition they are more susceptible to 
breakage under wind pressure. The 
amount of tension applied should never 
exceed the minimum required to keep 
the wire in a vertical position, neither 
should the tension be small enough to 
permit slackness. 

All connections should be made with 
care, as the strength of"the entire wire 
will depend upon the strength of each 
joint • .  All connections at clamp�;�� con­
nectors, turnbuckles, etc., should be 
examined periodically for signs of wear 
or loosening. The tension should be 
tested regularly and compensation mad� 
with turnbuckle, if necessary. 

Aboard ship, each antenna is generally 
terminated in a patch panel where it can 
serve a maximum of four radio receivers; 
one connected directly and up to three 
connected in parallel through decoupling 
resistors. This practice not only limits 
severely the number of receivers sup­
plied by the antenna, but also. introduces 
significant losses (usually 6 to 10 db) in 
the decoupled circuits. As a result of 
this, · ships which require a large num­
ber of communications circuits have be-· 

come loaded down with antennas. 
The use ·of multicouplers should help 

to alleviate this condition by reducing 
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�ne numo�::r of antennas. required for a 
given number of receivers. The AN/ 
SRA-9 receiver antenna filter assembly 
(multicoupler) provides for the simul­
taneous operation of a maximum of 28 
receive:r:s from a single antenna. How­
ever, except in extreme cases, the 
number of receivers operating from a 
single AN/SRA-9 · shall be limited to 
seven or less. Further details on the 
AN/SRA-9' may be found elsewhere in 
this manual under Chapter 3 "Antenna 
Multicoupler s". 

In planning a receiving installation, the 
circuit requirements of a given ship as 
well as the number and type of available 
antennas should be taken into account. 
Antennas which are relatively short are 
most effective at high frequencies while 
long antennas such as long wires and 
"flattop.s" should be used at the lower 
frequencies. 

Pre�ently most shipboard receiving 
antenD,as are installed forward. In some 
cases it is necessary to route trans­
mitting antenna down -leads from near 
the yardarm on the foremast. This prac­
tice sometimes produces a highly un­
de·sirable coupling between the trans­
mitting and receiving antennas. In cer • 

tain .vessels pres.ently under construc­
tion the receiving antennas are being 
·erected in the vicinity of the main mast. 
This location requires from 60 to H)O 
feet of coaxial feed line; however, it is 
believed that the much smaller degree 
of coupling between receiving and trans­
mitting antennas will permit the re­
ceivers to operate in a more efficient 
and reliable manner. "Burnouts" of re­
ceiver antenna coils caused by local 
transmitters should be eliminated. 

3. RECEIVING ANTENNA DISTRIBU­
TION SYSTEM. 

Typical receiving antenna distribution 
systems are shown in Figures 2-44, 
2-45 and 2-46. In the past, RG-12/U, 
70-ohm cable, was 'used in the receiving 
antenna distribution systems. However, 
the Bureau of Ships is presently attempt­
ing to standardize and thereby reduce the 
number of different types of RF cables 
installed in any particular ship. It was 
decided to use only SO-ohm lines where-

2-40 

ever possible. The preferred lines are 
types RG-10/U and RG-18/U, 50-ohm 
cables. This standardization should not 
be carried to the point of diminishing 
returns. That is, presently installed 
RG-12/U cable in good condition shall 
not be replaced with type RG-10/U cable 
for the sole purpose of standardization. 
Furthermore, when the low-frequency 
receiving equipment is a considerable 
distance from the receiving antenna, it 
is preferable to install RG-79/U, 125-
ohm cable, or 3-inch, 180-ohm air­
filled coaxial line rather than RG-10/U 
or RG-18/U. In other words, every 
attempt should be made to provide each 
vessel with the best engineered system 
of transmission lines possible. The 
following factors should be considered: 

a. Standardize as much as possible. 
b. Hold line losses below 1 db. 
c. Maintain shielding. 
d. Do not incur expenditures which 

are not justified. 

The receiVing antenna distribution sys­
tem shown in Figure 2-44 is for small 
vessels · and special applications only. 
The use of standard antenna transfer 
panels (Figure 2-45) is the preferred 
type of installation. In future installa­
tlons AN/SRA-9 receiving antenna filter 
assemblies in conjunction with suitable 
line termination panels (Figure 2-46) 
may be used in lieu of present antenna 
transfer panels. These line termination 
panels must be manufactured by the in­
stalling activity. The coaxial recepta­
cles used shall be of the same type as 
those usedon the AN/SRA-9. When only 
one AN/SRA-9 filter assembly is in­
stalled, as in Figure 2-46, it is recom­
mended that two receiving antennas be 
terminated at the Antenna Selector Patch 
Panel. 

All terminal boxes comprising the an­
tenna transfer assembly (Figure 2-44) 
shall be mounted within a 30-inch diam­
eter circl.e to permit the use of standard 
36-irichpatchcords. The assembly should 
be mounted on a vertical bUlkhead and 
in a position to facilitate convenient 
operation by supervising personnel. 

Formerly, the lines running from the 
antenna transfer assembly to the indi-
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ANTENNA ENTRANCE 

ASSEMBLIES -I I SEE FIG 2-471 

'\ 

// 

\ 
\ 

} 

·TO OTHER 
ENTRANCE 
A�!WMAIY 

TYPE 490113 
J-CI<BOX 

RACK 

RECEIVER 

-t RECEIVING WHIP 

NTENNA A SSEMBLY 

!SEE FIG 2-371 

"' 

) 

PROTECTIVE ASSEMBLY 

TYPE 2S006A 

RECEIVER I I RECEIVER 

Figure Z-44. Receiving Antenna Distribution System (Using Terminal Boxes) 
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TO 

TO ANTENNAS 

� 

� RECEIVER PROTECl'IVE ASSEMBLY 
� TYPE 28006A 

ANTENNA TRANSFER PANEL 
TYPE 23406 

RECEIVER 

DECK 

Figure 2-45. Receiving Antenna Distribution System 
(Using Antenna Transfer Panel) 

TO ANTENNAS 
� 

gp=ANTENNA SELECTOR IPATCH•PANEL) 

ANTENNA FILTER ASSEMBLY 
AN/SRA-9 

TO FREQUENCY 

METE If 

jj� �) ��c�i:E�� 

RECEIVER 

Figure Z-46. Receiving Antenna Distribution System 
(Using AN/SRA-9 Antenna Filter Assembly) 
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vidual receivers terminated in jack boxes 
behind each receiver. A patchcord was 
used to connect the receiver to the jack 
box. In the future, the transmission 
line from the antenna transfer assembly 
shall be connected directly to the input 
connector on the receiver. The bulkhead 
patch boxes shall not be used. 

Receiver Protective Assemblies Type 
28006A · (Standard Navy Stock Number 
Nl7 -L-51275-7682) shall be installed 
in the Radio Room in a location that will 
provide acc.essibility. Preferably, they 
shall be mounted near the antennatrans­
fer panel. Details of these protective 
assemblies may be found in BuShips 
drawing RE 28J 119A. Each assembly 
consists of a lamp socket mounted on a 
porcelain base and enclosed in a cylin­
drical aluminum can; it uses a 50 or 
100-watt bulb. The purpose of this as­
sembly is to protect the receiver an­
tenna 'coil from. excessive currents. 
The assembly will have to be modified 
for use with RG-10/U coaxial cable.. It 

may be mounted on a 4 .. 1nch terminal 
box such as the one shown in Figure 
2-48. 

The Navy Type-49063 jackbox is mount­
ed within 36 inches of the frequency 
meter input connection. It should be 
mounted on the frequency meter support­
ing structure or on an adjacent bulkhead. 

Whenever a Type RG-10/U or RG-12/ 
U cable is to be,passed through anair­
tight, fumetight, or watertight deck or 
bulkhead, standard size "B" stuffing 
tubes shall be used. See BuShips draw­
ings 9-S-4681-L, 9-S-4903-L and 9-S-
5166- L. These stuffing tubes should be 
mounted on bulkheads and kickpipes as 
shown on BuShips drawing 9-S-3980-L. 
Stuffingotube packing shall be in accord­
ance with NR L drawing RA 62AA 314. 

All cables shall be strapped at inter­
vals of not greater than 16 inches. The 
straps used shall be in accordance with 
BuShips drawing 9-S -4441-L-4 for 
watertight decks and bulkheads, and 
BuShips drawing 9-S-4442-L-4 for non­
watertight decks and bulkheads. 

Stuffing tubes and cable straps for RG-
10/U cable must be installed in a man­
ner which will cause no deformation of 
the cable dielectric. The slightest de­
formation will change the electrical 

ORIGINAL 

characteristics of the cable. 
Bends in RG-10/U cable should have a 

minimum radius of 'to times the diame­
ter of the cable. 

All cable runs comprising this system 
shall be designated "R-RA11 and marked 
"Vital" (RED) in accordance with sub­
section S62-2 of the General Specifica­
tion for Machinery. 

Each transmission line from the an.., 
tenna transfer assembly to an antenna 
will terminate in antenna entrance as­
sembly. If a wire antenna is to be used, 
an entrance assembly of the type shown 
in Figure 2-47 will be used. There are 
two types of entrance assemblies: one 
has a weatherproof terminal box for out­
side cable runs and the other has a non­
weatherproof terminal box for .i'nside 
cable runs. If a whip antenna is to be 
used, a termination box' of the type shoWn 
in Figure 2-37 will be used. 

Figure 2-48 illustrat.es details of the 
terminal boxes used in the receiving 
antenna transfer assembly. 

·A list of the parts used in these re­
ceiving antenna distribution systems 
will be found in Table 2-5. 

4. RECEIVING ANTENNA TRANSFER 
PANELS. 

Receiving antenna transmission lines 
aboard ship usually are terminated in 
antenna transfer panels in the r'e,spec­
tive radio spaces. These transfer panels 
are interconnected so that a receiver 
in any radio space may be connected to 
any receiving antenna, regardless of its 
topside location. 

There are four standard Receiving An­
tenna Transfer Panels that the Navy uses 
in shipboard installations:· Navy Types 
23404, 23405, 23406 and 23407. These 
transfer panels are the same structural­
ly; their differences lie in the number of 
antennas and receivers that they can ac­
commodate. Two views of Antenna 
Transfer Panel Type 23406 are shown 
in Figures 2-49 and 2-50. DraWings 
of the ·other three transfer panels are 
shown in Figure 2-Sl. 

These transfer panels provide means 
for operating as many as four radio re­
ceivers simultaneously into one antenna. 
At the transfer panel each antenna is con-
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nected to a row of•four jacks . .One jack 
is connected directly to the antenna; the 
other three jacks are connected in paral­
lel through 600-ohm decoupling resistors. 
The receivers connected to the three de­
coupled jacks will operate at a reduced 
efficiency. 

The cases of these transfer panels are 
made of brass with a black wrinkle finish. 
The front panels are made of aluminum. 
The Type 23406 transfer panel shown in 
Figure 2-49 will accommodate 9 inter­
space lines .arid 18 intraspace lines. The 
interspace lines which tel'minate in 

TABLE Z -5. LIST OF PARTS FOR RECEIVING ANTENNA DISTRIBUTION SYSTEM 

Part Navy or Drawing or 
No. Description Material Size AN Type Specification Number 

1 Entrance Box (Outside) Steel V -S- 1Z5 9-S-430Z-L 

z �ntrance Box (Inside) Steel I 
! 

3 Terminal Box Assembly Z-5/8 Type G 9-S-5333-L Deep (NWT) 

4 Soldering Lug Copper 
For No.8 

Commercial Stud 

5 Bus Wire, Bare Copper No. 10 Commercial 
B&S 

R. C. 

6 Connector (Length to Stranded No . 18 Commer.cial 
suit) Copper B&S 

Wire 

7 Ertd Seal MX-1461/U RE49FZ37 

8 End Seal MX-1465/U RE49D3.71B 

9 Solid Dielectric Cable RG- 10/U JAN-C-17A 

10 Cable Strap No. 4 9-S-4441-L-4 
9-S-444Z-L-4 

11 Stuffing Tube B 9-S-5166-L 

12 Stuffing Tube Packing ·s RA6ZAA314 ·-
13 Entrance Insulator 61471 RE61FZ93 

14 Resistor, Static Leak 1 watt 63Z88 RE13A340 
1/Z. meg . 

15 Concentric Jack 49120 RA49FZ15 

16 Receiver Protective Z8006A REZ8Jl l 9A 
Assembly 
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ALTERNATE ARRANGE­
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TYPE RG-12/U 
CABLE 

Figure 2.•50. Clltaway Side View of Antenna Transfer Panel, Navy Type-2.3406 
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Type 62111 End Seals, connect to the 
various antennas and to other radio 
space'S. Each interspace line connects 
to a vertical row of four jacks. The 
escutcheon plate associated with. each 
line should be marked to indicate the 
remote termination of that line. 

A double row of jacks, each fitted with 
a Type 6Zl lZ Concentric Jack Termi­
nation, is provided on each panel for 
terminating the intraspace lines. These 
lines connect to terminal boxes located 
at the various receiver, frequency me­
ter or other equipment positions. White 
escutcheon plates are mounted between 
each pair of jacks to enable the operator 
to mark the respective communications 
channels, frequencies or schedules 
thereon. These markings may be made 

with pencil or ink and may be erased or· 
washed off at will. 

The transfer panels are intended to be 
mounted on a bulkhead with the cables 
entering the top and sides of the case. 
However, they may be mounted on a 
panel or on brackets. Figure.Z-50 in­
dicates this alternate arrang�merit with 
the cables entering the back of the case. 
Such a procedure is possible when there 
is sufficient space behind the panel to 
permit bending the cable.· This distance 
should be more than six inches. 

The dimensions and stock �umbers for 
these four transfer panels are . given in 
Table Z-6. The fittings supplied with 
each of these panels are listed in Table 
Z-7. 

TABLE Z-6. RECEIVING ANTENNA TRANSFER PAN·ELS 

Navy Overal Dimensions ESO 
Type (Inches) Standard Navy stock Reference 

Stock Num her Drawing Number Hehzht Width Depth Number 

l 
Z3404 18-1/8 34-5/16 5-1/Z l7-S-9314Z_:7931 N16-P-Z315 RA 49F Z41B I 

I 

Z3405 18-1/8 Z0-9/16 5-1/Z 17-S-93129-718<] N16-P-Z376 RA 49F Z4Z 

Z3406 11-1/16 Z0-9/16 5-1/Z Nl6-�-Z377 RA 49F Z43 

Z3407 18-1/8 13-11/U 5�1/Z 17-S-93121-5501 Nl6-P-Z378 RA 49F Z44 
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CLAMP 
(ARMOR M UST BE 
SECURELY BONDED 
TO PL ATE) 

VINYL TAPE 

ANTENNA CLAMP PLATE 
(MOUNTED WITH BRACKETS 
TO SUIT INSTALLATION I 

LENGTH OETERNINED'BV INSTALLATION 

I WITH ARMOR REMOVED 

� RECEPTACLE 
UG-569/u 

\- c::::::1 c::::J t::::::l t=J C=:l c::::J r:::=l 

.16�1 � �� � � � � v�V'���o 

00000000 -----' 
HOLD-DOWN CLIP 
TO SECURE JACK 
WilEN NOT IN USE 

I" 
----·------ ------- 14 4 -

__ j 

RG-10/U 
TO 

ANTENNA 
t 

� 

Section l-4 

r----, 
: PANEL I 
I 3 I 
I I r-----; 
� n :PANEL2 
l :./ - . 

"T ·-IN 
N 

�NEL ij + 
I '' ' ' 

22--1 ·-� 

' 

I. A COMPLETE SHIP INSTALLATION WILL CONSIST 

ORIGINAL 

OF S TACKED RECEPTACLE PANELS (ONE FOR EACH 
PERMA�ENT A NTENNA I NSTALLED), ONE CLIP PANEL 
AND ONE ANTENNA CLA'-tP PLATE STACKEr AS SHOWN. 

Figure 2-52. Submarine Receiving Antenna Transfer Panel 
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TABLE 2-7. FITTINGS SUPPLIED WITH ANTENNA TRANSFER PANELS 

Transfer 
F itting Panel 

Type 23404 

Concentric Jack 
150 Type 49120 

Concentric Jack 
Termination 30 
Tvpe 62112 

18'' Patch Cord 10 
Type 49122B 

36" Patch Cord 18 
Type 49123B 

48" Patch Cord 12 Type 49150B 
-----------

The patchcords should be taken apart 
and inspected periodically to see that 
connections are secure, and that no 
frayed shield· conductors can short the 
antenna circuits to ground. 

The transfer panels are made with 70-
ohm fittings and designed for use with 
70-ohm cables such as RG-11/U andRG-
12/U. However, RG-10/U 50-ohm 
cable may be used with these fittings by 
slightly enlarging the holes for the inner 
conductor • .  

The Bureau i s  currently investigatin� 
an antenna transfer panel employing 
quick-disconnect CQnne_ctors and 50-
ohm fittings and lines (see BuShips 
drawing· RE 49F 680). 

2-52 

Transfer Transfer Transfer 
Panel Panel Panel 

Type 23405 Type 23406 Type 23407 
I 

1 
90 54 60 

i 
I 

18 18 lZ 

8 8 6 

16 10 10 

5. SUBMARINE RECEIVING ANTEN­
NA TRANSFER PANEL. 

A special .receiving antenna transfer 
panel for use on submarirtesis shown in 
Figure 2-52. Because of space limita­
tions on submariz:a,es, it is not practical 
to use the standard transfer panels such 
as Navy Type 2.3406. A separate re­
ceptacle panel is used for each perma­
nently installed antenna; this provides 
nine receptacles connected to each an­
tenna. Like receivers should not be 
used on the same antenna unless neces­
sary. -Clips are provided on a plate at 
the bottom of the panel to secure the 
receiver jacks when they are not in use. 
Since the armor is removed from that 
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Paragraph 5 

portion of the receiver lines from the 
clamp plate to the transfer panel, it is 
important that the cable armor is se­
curely bonded to the clamp plate through 
the armor clamp. The armor on the 
coaxial cables from the antennas should 
also be securely bonded to the receptacle 
panels through the armor clamps. 

6. IDENTIFICATION OF RECEIVING 
ANTENNAS. 

The Bureau has received a beneficial 
suggestion recommending posting a 
nameplate on antenna transfer panels 
whereby the useful frequency range of 
any receiving antenna installed in a ship 
will be readily apparent to the personnel 
of the vessel. 

ORIGINAL 

In accomplishing this suggestion it is 
'recommended that each antenna terminal 
on an antenna transfer panel receive a 
nameplate approximately one-half inch 
by one and one-half inches. This name­
plate shall contain the antenna designa­
tion and the length of the antenna in feet 
(i.e. 1 RA-61 over 52 feet). A second 
nameplate of the same size shall be fas­
tened adjacent to each antenna so that 
the useful frequency range of the antenna 
may be known. This information shall 
be engraved on the second plate (i.e. 1 

2-7 me). If this is not possible, then 
the second plate shall be of a material 
suitable for the personnel of the ship to 
record the useful range of each antenna 
as it becomes known from actual use. 
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TRUNK 

BRACKET 

NOTE: This is a typical antenna fn-.- use with 
the "TBL" on DD's. 

LIST OF MATERIAL· 

Pc. 
Name Type No. 

1 Entrance Insulator 61475 
z Antenna Turnbuckle MX-1176/U 
3 Strain Insulator 61493 
4 7 I 16" Shackle 
5 135° Antenna Clamp 10684 
6 5/ 16" (6x19) Wire Rope 
7 Antenna Safety Link RE lOC ZUZ. 
8 Antenna Connector MX-1178/U 

Figure Z-53. Typical Transmitting Antenna Installation 
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SECTION 2-5 

TRANSMITTING ANTENNAS 

.1. GENERAL. 

In general, radio transmitting and re­
ceiving antennas are similar except that 

"in the case of transmitting antennas l'!lUch 
larger an1ounts of RF power are handled. 
Since transmitting antennas do present a 
hazard td personnel, the transmitting 
antenna installation should be planned so 
that personnel cannot accidentally come 
into contact with exposed portions of the 
antenna system. 

In ·shipboard radio transmitting sys­
tems both open wire and whip antennas 
are used. Figure 2-53 shows a typical 
wire transmitting antenna installation. 
The transmission line for the antenna 
consists of. a copper bus enclosed in an 
antenna trunk. Trunks are used with 
high-power transmitters. Coaxial cable 
may be used for the transmissio� line 
between the transmitter and antenna in 
low-power (10-125 watts) installations. 

It is necessary to minimize the power 
losses in the transmission line, if most 
of the power from the transmitter is to 
be radiated fr0m the antenna. Matched 
impedances should be maintained as 
closely as is practicable i,n the antenna 
&ystem. The antenna impedance should 
be matched to the transmission system 
in a manner that will avoid high voltage 
standing wave ratios. Until the time 
that shipboard antennas become avail­
able which match the impedance of the 
interconnecting lines or trunks, it is de­
sirable to keep the transmission lines 
as short as possible. For this reason 
it is recommended that transmitter 
rooms be located as close as possible 
to the antennas. 

2. INSTALLATION. 

a. SEPARATION OF ANTENNAS. -. 
Antennas should be well dispersed tore­
duce interaction and directivity. If the 

ORIGINAL 

receiving antennas are installed forward 
and the transmitting antennas aft, less 
of the power from the transmitting an­
tennas will be absorbed by the receiv­
ing antennas. Intercoupling between 
thes.e antennas at high-frequencies and 
below necessitates the use of receiver 
protective devices. 

To avoid operational interaction be­
tween transmitters connected to differ­
ent antennas, the transmitting antennas 
should be separated a distance approx­
imately equal to the height of the shorter 
antenna. This means .. ,that, ideally, a 
minimum separation of .35 feet should be 
maintained between two 35-foot whips, or 
between a 35-foot ·whip and any larger 
antenna. Unfortunately, space limita­
tions aboard ship seldem permit antenna 
separations quite this large, but the rule 
is helpful in -planning antenna installa­
tions. 

b. LENGTH OF TRANSMISSION 
LINES. - In general, all transmission 
lines should be as short as possible. 
Frorn considerations such as reduction 
in weight, space and cost, this is obvi­
ous. However, takit:tg_ into account the 
characteristics of typical shipboard an­
tennas .and transmitters, the effective­
ness of a given installation is dependent 
more upon favorable impedance match­
ing than upon line losses. It is for this 
reason that extremely short, high im­
pedance (180-ohm) line is recommended 
for use with ''electrically short" antennas 
{i. e. all available shipboard antennas 
for use at the lower frequencies, below 
600 kc). The impedance of a 9"xl l "  an­
tenna trunk is roughly 180 ohms • .  Where 
antenna base tuning units are employed, 
as in the case of the AN/URT-3 trans-. 
mitter, the line is reasonably well 
matched and its losses are considerably 
less. 
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It is recommended that antenna trunks 
be replaced by RG-18/U or some simi­
lar low-loss coaxial cable when the fol­
lowing types of antenna installations are 
used: 

(1 ) Broad-band antennas. 
(Z) High efficiency, automatically 

tunable maiching networks at the base 
of the .ant�nna. 

(3) Fixed matching networks at the 
base of the antenna with switching ar­
rangements to cover the band. 

(4) A. fixed matching network at the 
base of the antenna to cover the low-fre­
quency region. 

c. INSTALLATION OF GROUND 
STRAPS. - The installation of RF ground 
connections should be performed with 
the s.ame care as used in making "hot" 
or "live" connections. If a ground strap 
performs its proper function, it carries 
current substantially equal to that car­
ried by the center conductor of the trans­
mission line. With shipboard transmit­
ters, copper strap is recommended for 
RF grounding. The Bureau has found 
that a piece of solid strap is superior to 
copper braid when conducting RF cur­
rents. Where flexibility is needed, a 
slightly longer strap in the form of a 
half-lo�p can be used. 

BuShips Instruction 9670. 16, dated 
.2 January 1953, provides the following 
minimum requirements for the grounding 
of electronic equipment installed on 
ships. 

"All electronic equipment whose DC 
resistance from case to ground exceeds 
0. 01 ohm, shall be grotJ.nded by the use 
of straps as follows: 

(1) On units requiring sound isola­
tion, the straps shall be copper braid, 
not less than 1/1. inch wide. 

(1.) an· other units, the strap shall 
not be less than o·. 01.0 inch thick by 1/1. 
inch wide, sheet copper or brass. 

(3) The surface at the points of at­
tachment of. the straps shall be thor­
oughly cleaned to insure a metal- to­
metal contact. 

(4) The straps shall be as short as 
possible with only enough loop allowed 

1.-56 

�o permit satisfactory deflection of shock 
or sound isolation mounts. 

' (5) The str�p connections shaH be 
locked to prevent loosening from vibra­
tion. 

(6) Only one strap will be required 
for each unit unless tests indicate more 
are needed. " 

Static or DC ground straps are neces­
sary when the transmitting equipment is 
shock mounted. This is primarily a 
measure of protection for personnel 
against injury from stray voltages, static 
charges, or high DC potentials. As in 
the case of RF grounds, a solid copper 
strap should be used and all connection 
points should be scraped clean and tightly 
secured. The equipment should be 
grounded to the deck or bulkhead. 

Aboard ship where transmitters and 
antennas are unbalanced to ground coax­
ial line or a trunk should be used from 
the antenna lead-in to within a few inches 
of the transmitters 1 output terminals. 
A good RF ground connection should be 
made from the outer conductor or shell 
to the transmitter case. The transmitter 
case should also be bonded to the deck 
or bulkhead with a ground strap. 

d. SPECIAL 3-INCH LINE.- In rec­
ognition of the problems of ship.yards in 
making "coaxial installations" fr·om rec­
tangular trunks, a program has been 
initiated for improving and simplifying 
transmitting installations aboard ship. 
As a ·start, a special 3-inch, 180-ohm 
line with a· series of fittings has been 
developed. 

At. present, 45 and 90-degree elbows 
are available which, with. their swivel 
flanges and silicone rubber "0" ring 
seals, afford considerable flexibility of 
installation. Special end seals anc1 sol­
derless berylium· copper expansion type 
connect.ors for the inner conductor are 
also available. 

Plans are under consideration for ex­
tending the use of this line to a number 
of small transmitters. 

Characteristics of this special 3-inch 
line are as follows:. 
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( 1) Characteristic 
Impedance . . . . . • . . . • . . 180 ohms 

(Z) Outside Diameter . . 3. 125 inches 
(3) Inside Diameter • • • . • •  3. 0 inches 
(4) Inner Conductor • . . • .  ,0; 144 inch 
(5) Spacing, Teflon 

Beads . • . . . . . . . • . . • . tz. 0 inches 
(6) Line losses in db per 100 feet: 

(a)· at 1 me .............. 0. 179 db 
(b) at 10 me . • . . . . . . . . . .  0. 0566 dl­
(c) at-3-0 me . . . • • • • • . . . . •  0 .. 098 db 

(7) DC or pe'ak 60- · 

cycle rating • • • . • . • .  10, 500 volts 

e. SAFETY PRECAUTIONS. -Antennas 
for transmitting shall be installed so as 
not t<' be readily accessible to unauthor­
ized persons. A minimum clearance of 
10 feet for low..;power antennas and 12 
feet for medium and high-power antenna• 
shall be allowed above spaces 'norman� 
accessible to personnel. (See Bureau 
of Standards Handbook H30, National 
Electrical Safety Code! ) 

Antenna· lead-in conductors shall be 
installed and protected to prevent per­
aonnel from readily coming into acci­
dental contact with them. Lead-in con­
ductors . shall be securely -fastened, to 
suitable insulators which provide a clear­
ance of at least z inches from the near­
est surface. U the lead-in has an effec­
tively. gro)Ulded metal sheath, such as 
coaxial cable, it may ;be attached direct­
ly to any sur£ac!3. 

The antenna lead-in should b� provid­
ed with a grounding switch for lightning 
protection. If no conducting path between 
the antenna and ground is provided in 
the connected equipment, means shall 
be provided for draining static charges 
from the antenna system. 

In wire antenna installations the con­
nectors, clamps, shackles, etc�, shall 
be strong enough to withstand a load 
which will break the antenna wire itself. 
A safety link which will release the wire 
before it breaks shall be used in all wire 
transmitting antenna installations. 

3. ANT.ENNA TRUNKS. 

An antenna trUnk is used on shipboard 
to enclose and suppor·t the copper bus 
which serves as a transmission line be­
tween a radio transmitter and its an-

Z-58 

tenna. The trunk is used fo... snxelding 
purposes, for mechanical protection of 
the antenna bus and also to prevent per­
sonnel from accidentally coming in con­
tact with the antenna bus. 

A trunk is basically a coaxial line. A 
copper bus is supported by stand:-off in­
sulators inside the grounded metallic 
trunk. A typical antenna trunk installa­
tion is shown in Figure Z-54. 

In exposed locations the trunk should 
extend high enough so that personnel can­
not accidentally come hi contact with the 
antenna lead-in. Figure Z-55 illustrates 
these clearances. 

The antenna trunk may be rectangular 
or circular in shape. The 9"xl l" rec­
tangular trunk is commonly used in ship­
board radio transmitting antenna sys­
tems. A list of the trunk sizes and fit­
tings used with some of the shipboard 
transmitters is given in Table Z-8. 

The"G eneral Installation Specifications 
for Shipboard Radio Transmitting An­
tenna Systems", RE 66A 430, sets up 
the following general requirementl!l for 
antenna trunks:. 

a. TRANSMITTERS WITH RATED 
OUTPUT OF 125 WATTS' AND LESS. -

(1) An antenna trUnk is required 
when antenna bus is located in weather 
and where mechanical or personnel pro­
tection is necessary. 

(Z) An antenna trunk is required.be­
tween antenna disconnect device and bulk­
head when the transmitter is located in 
the same space with one or. more trans­
mitters having a rated output of over 
1Z5 watts. 

b. TRANSMITTERS 
OUTPUT OF OVER 

WITH RATED 
125 WATTS.-

(1) Antenna trunk required· between 
antenna disconnect device and entrance 
insulator in all types of vessels. 

(Z) Antenna trunk required between 
transmitter unit and disconnect device 
only in veuels having lion-metallic (un­
shielded) radio spaces or where mechan- . 
ical or personnel protection is nece•ary. 

c. Whenever practicable, entrance in­
sulators and antenna down•leads shall 
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HANDRAIL 

CECI< OR 7 
CATWALI< 

(a) HORIZONTAL CLEARANCE 

8' MIN, 

TRUNK� 

(b) VERTICAL CLEARANCE 

Section 2.-5 

/BI.l.KHEAO 

NOTE 

Uninsulated portion. of 
transmitting antennas 
shall be out of normal 
reach of personnel. 

OECI< 

Figure Z-55. Clearances For Antenna 'trunks 
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0. TABLE Z-8. TYPICAL SHIPBOARD RADIO TRANSMITTING ANTENNA SYSTEMS 

Transmitting 
Equipment 
(Model) 

TAD 
TAJ 

, TAO 
TBA I 
TBK I 
TBL 
TBM 
TBN 
TBU 
TCE 
TCH 
TCJ 
TCK 
TCO 
TCP 
TCQ 
TCS 
TCU 
TCX 
TCZ 
TDA 
TDB 
TDE 
TDJ 

.. .  

Antenna 
Bus 
(OD) 
·---· ·- . 

3/8" 
3/8" 
3/4" 
3/8" 
3/8" 
3/8" 
3/8" 
3/8" 
3/4" 
3/81r 

3/8" 
3/8" 
3/8" 
3/8" 
3/811 
3/8" 
3/8" 
3/8" 
3/8" 
3/811 
3/8" 
3/8" 
3/8" 
3/8" 

··-

Standoff Insulators 

Type Approx. 

Soacinsz 
,.. ... 

61339 36" 
61339 4811 

61338 60" 
61339 I 3611 
61339 36" 
61339 48" 
61339 36" 
61339 36" 
61338 60" 
61175A

I 
48" 

61175A 4811 
61339 48" 
61339 36" 
61175A 48" 
61175A 48" 
61175A 48 ... 
61175A 48" 
61175A 48" 
61175A 48" 
61175A 48" 
61339 48" 
61339 3611 
61175A 48" 
61339 36" 

Trunk . � Bulkhead r. Ent,:;;nc� 
S_ize Dis�onnect Deck Insul. Insulator 
(Inch� Dev1ce :(Inside) (Outside) 

--+-- ·-·-
; 

9 x11 Z4Z70 i 610 19C 61475 
9 X 11 Z4Z70 i 61019C 61475 I !18 X ZO RE66F 31Z I 61475 61475 

'9 X 11 Z4Z70 ' 61019C 61475 
9 X 11 Z4Z70 i 61019C 61475 
9 X 11 Z4Z70 I 61019C 61475 
9 X 11 Z4Z70 i 61019C 61475 l 9 X 11 Z4Z70 

i 
61019C 61475 

,18 X 11 RE 66F 312. 61475 61475 
'6 X 8 Z4Z.06 i 61019C 61475 1
6 X 8 

I 

19 X 11 
242.06 I 61471 61019C 
Z4Z70 I 610 19C 61475 I 

1 9 X 11 Z4Z70 ' 61019C 61475 
t6 X 8 Z4Z06 I 61471 61471 ' 
'6 X 8 Z4Z06 

I 
61471 61019C 

:6 X 8 242.06 61471 61471 I 
:6 X 8 2.42.06 I 61471 61471 
i6 X 8 2.42.06 : 61019C 61475 
� 6 X 8 2.42.06 61471 61471 
:6 X 8 I 2.42.06 61019C 61475 I 

'9 X 11 Z4Z70 61019C 61475 
9 X 11. 2.42.70 61019C 61475 
6x8 2.42.06 61019C 61475 
9 X l l  Z4Z70 61019C 61475 

Antenna 
Wire 
(OD) 

I 5/1611 
I 7/1611 

7/16" 
5/1611 
5/1611 
5/16" 

' 5/1611 
5/1611 
7/16" 
5/1611 
5/1611 
7/1611 
5/16" 
7-li8 
7-f 18 
7-#18 
7-#18 
5/1611 
7-#18 
5/1611 
7/16" 
5/1611 
5/1611 
5/16" 

Strain 
Insulators 

(Type) 

61493 
61493 
61493 
61493 
61493 
61493 
61493 
61493 
61493 
61481 
61481 
61493 
61493 
61481 

I 61481 
61481 
61481 
61481 
61481 
61481 
61493 
61493 
61481 
614Q3 
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be so located. to eliminate the necessity 
for topside (weather) antenna trunks. 

d. The antenna trunk shall be as short 
and as free from .bends as practicable. 

e. The trunk shall be fabricated from 
suitable solid sheet metal having a mini­
mum thickness of 0. 094". Wire-mesh 
or expanded metal trunks are not accept­
able regardless of location. 

f. Acce;H.s doors or removable sections 
shall be provided to permit replacement 
of all pedestal, bulkhead and deck in­
sulators enclosed therein. 

g. Inside. corner of all trunk bends 
shall have a minimum radius of 3". 
Screws, bolts, burrs or sharp edges 
shall not protrude from the inside sur­
faces of trunks. 

h. All exposed steel surfaces result­
ing from cutting, drilling, welding, riv­
eting, etc. , shall be coated with an ap­
proved rust preventative. 

i. The inside of all trunks shall be 
cleaned of loose material, burrs and 
projections prior to being placed in op­
eration. 

j. MATERIAL. 

(1) ·PREFERRED MATERIAL.- An­
tenna trunks shall be constructed of one 
of the following materials, listed in or­
der of preference: 

(a) Copper-nickel clad steel. Clad 
0. 008" (min) thick, two sides. 

(b) Copper-nickel clad steel. Clad 
0. 00811 (min) thick, one side. (Clad-
ding inside.) 

(c) Copper -clad steel. Clad 0. 00811 
(min) thick, two sides. 

(d) Copper-clad steel. Clad 0. 008" 
(min) thick, one side. (Cladding inside.) 

(2) SUBSTITUTE MATERIAL. -When 
the above copper-clad steel is not avail­
able, it is permissible to substitute alu­
minum for use in fabricating radio trans­
mitter antenna trunks. The aluminum 
should be 61 ST 6 in accordance with 
Navy Specification 47 A 12, condition 

ORIGINAL 

T, with a minimum thickness of 0. 125 
inch. The inside and outside of fabri­
cated trunks shall be treated with a zinc 
chromate primer, the outside to be 
painted as required. 

Each seam, with the exception of bolted 
access covers, and joints in which con­
tinuity of shielding or electrical conduc­
tivity must be maintained shall be welded. 

It is recommended that the new inert­
gas, shielded arc-welding equipment 
which is suitable for welding the 6 1  ST 6 
aluminum alloy to be used. Type AL-
43 welding rods (Navy Spec 46 R 7, Class 
B) and arg.on or high-test "welding grade" 
helium gas should be used for this work 
as directed by the welding engineer, 

4. ANTENNA DISCONNECT SWITCHES. 

a. GENERAL.- Antenna disconnect 
switches are used in shipboard installa­
tions of radio transmitters to disconnect 
the antenna froin the transmitter. The 
switch is usually installed overhead ad­
jacent to the radio transmitter. A dis­
connect switch serves two purposes: it 
grounds the antenna as well as breaking 
the circuit between the transmitter and 
antenna. 

The .. Gener al Installation Specifications 
for Shipboard Radio Transmitting An­
tenna Systems", RE 66A 430, _sets up 
the following requirements for· antenna 
disconnect switches: 

( 1) They shall be ofthe type specified 
or fabricated in accordance with the Bu­
Ships, type plan, .or RE 66A 430 if the 
Bureau does not provide a type plan. 

(2) They shall be of the shielded 
(blank-off) type when in"stalled in a space 
containing one or more · transmitters 
having a rated output of over 125 watts. 

(3) In non-metallic (unshielded) radio 
spaces, they shall be installed in a man­
ner that the transmitter end of the trunk 
will be blanked-off in lieu of the antenna 
end. 

b. TYPES. - Antenna disconnect 
switches are usually large knife switches. 
The types most commonly used in ship­
board installati9ns are as follows: 

Z-61 
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(1) NAVY TYPE-24270 ANTENNA 
DISCONNECT SWITCH (Figure 2-56).­
This disconnect switch is essentially a 
section of 9 "xl l "  transmitting antenna 
trunk containing a single-pole, three­
position knife switch. The three posi­
tions are marked on the cover: 
"GROUND", "CLOSED" and "OPEN". 
This switch has a shield, or blanking­
off plate, which is inserted into the trunk 
section of the switch between the switch 
mechanis� and the bus leading to the 

, .. 
'"4 � .. 

transmitter. An interlock prevents the 
shield from being inserted into the slide 
except when the switch is in the grounded 
position. After the shield has been in­
serted into the sU:de, it locks the operat­
ing handle in the grounded position. This 
prevents closing the switch again before 
the shield has been removed. The trunk 
section of the switch is fabricated of 
copper-clad steel (tladdins0..008" thick, 
inside only). 

TOP VIEW 

, .. 
'"� 

2-62 

"GROUNDED" 

0 
"CLOSED" 

SIDE VIEW 

F-igure Z-56. Navy Type-24270 Antenna Switch 
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(a) Capacity: 200 amperes at. 15000 
volts. 

(b) Standard Navy Stock Number: 
17 -S-534 - 8777. 

(c) ESO Stock Number: Nl6-S-1Z 100. 
(d) Reference Drawing: RE ?AJ 161A 

(2) NAVl TYPE -24206 ANTENNA 
DISCONNE CT SWITCH (Figure 2-57 ).­
Is a single- pole, double-throw knife 
switch. It has two positions: "CLOSED" 
and 'IQROUNDED". The switch contains 
two NT -61175A Insulators as supports. 
It has two .compression type terminals 
for clamping on a 3/8" OD copper an­
tenna bus. 

(a) Capacity: ZOO amperes at 7500 
volts. 

(b) Standard Navy Stock Number: 
17-S-53636- 1073. 

(c) ESOStock Number: NlOS-1207$. 
(d) Reference Drawing: RE 24F l4 6. 

ORIGINAL 

(3) NAVY TYPE -24223 ANTENNA 
DISCONNECT SWITCH (Figure 2-58).­
This switch 1s a single- pole, double­
throw knife switch with a "CLOSED" and 
a "GROUNDE D" position. It has a bus 
bar clamp type terminal on either end 
for connecting to a3/8"0D antenilabus. 
The switch \s supported by two NT-
61174B Insulators. 

(a:) Capacity: 100 ampe:r:es at 2500 
volts. 

(�) Standard Navy Stock Number: 
17-S-53632-2513. 

(c) ESOStock Number: N lbs-12060 .. 
(d) Reference Drawing: RE 24Fl4 7. 

c. INSTALLATION.- It is suggeste.d 
that when any bar type antenna dis-con­
nect switch (drawing RE 66F 3 11) pre.­
sently installed in many 9"xl l11 radio 
transmitting antenna trunks inNaV,.ves­
sels is in need of repah:, it be replaced 
by the instaliation of a Navy Type-24270 
antenna disconnect switch as an altera­
tion equivalent to repair. 
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Figure Z-57. Navy Type-Z4Z06 Antenna Switch 
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Figure Z-58. Navy Type-Z4ZZ3 Antenna Switch 
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UHF ANTENNA INSTALLATIONS 

1 .  GENERAL. 

With the increasing use of ultra-hig,h 
frequency radio equipment in Naval ves­
sels, the antenna location problem has 
become very difficult. Experience has 
shown that extreme care must be taken 
in selecting UHF anterlna locations. Of 
great importance is the fact that the an­
tenna must be "in the clear". This is 
because mast structures, stanchions, 
other . antennas, railings, stacks, and 
other metallic structures affect the an­
tenna pattern. 

In shipboard installations, it is very 
desirable to cover 360° in azimuth wi.th 
both transmitting and receiving antennas. 
If this can be accomplished, transmitted 
signals will be received with the saine 
strength at a given distance regardless 
of the r.espective headings of the ships. 
It is also very important to obtain suffi­
cient signal atrength at the receiving an­
tenna. Sufficient signal strength is de­
pendent upon the amount of noise present 
on the frequency of the received signal 
and upon the signal-to-noise ratio. 

In order to obtain what approaches full 
coverage in azimuth and also give usable 
signals at ranges from 15 to 20 miles, 
the necessity of having UHF antennas as 
high as possible cannot be over-empha­
sized. 

As a result of having to vie for favor­
able or the more -favorable positions 
with beacons and radar equipment&, it 
has become necessary in some instances 
to accept compromise locations for the 
UHF antennas. However, at least one 
of the UHF antennas should be mounted 
in a high, clear position. Physical limi­
tations and electronic requirements pre­
vent installing all the UHF antennas in 
a similar position. When the UHF multi-

2-66 

couplers become available, they should 
help to alleviate this condition. With 
multicouplers, it is possible to operate 
several equipment& simultaneously into 
the same antenna. 

l. INSTALLATION. 

a. TYPES OF .ANTENNAS. -Manyo UltF 

failures can be traced to the antenna. 
If the antenna is full of water or if its 
insulator is painted, · it will not work. 
It is important that the antenna be in­
stalled vertically as aU Navy UHF com­
munication equipment& use. vertical po-
1arization. Two new UHF antennas, the 
AT-150/SRC and the AS -390/SRC, have 
been developed and are available for re­

placement of the Type 66147 antenna. 
The AS-390/SRC is designed for mount­
ing on top of a mast, whereas the AT-
150/SRC should be mounted at the end 
of a yardarm or bracket. These new 
antennas offer a much better impedance 
match to the transmission line through­
out the -band, and they also produce a 
more. uniform radiation pattern. It is 
recommend.ed that these two antennas 
be used wherever possible for installa­
tions or for replacement of Type 66147 
antennas. 

b. LOCATING THE ANTENNA.-. Hav­
ing a good antenna is .not sufficient;. it 
must be installed in a location that per­
mits it to radiate uniformly. Directiv­
ity is probably one of the major faults 
in the UHF system. A general rule for 
insuring good UHF antenna coverage is 
to locate the antenna in the clear. This 
is not too difficult for a si�gle antenna.. 
but unfortunately an instaUation 11(ill usu­
ally consist of several antennas. 
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The mast and objects on. the mast such 
as ladders, brackets and stays cause 
variations in the antenna pattern. It has 
been found that little improvement can 
be effected by increasing the antenna 
spacing from the mast after 9 feet sepa­
ration has b�en obtained. Best results 
are obtained when mast extensions are 
installed to elevate the UHF antennas to 
a high, clear position. Every ship should 
be provided with at least one UHF antenna 
that projects in the clear above the radar 
on the mast. 

The bracketor stub mast used to sup­
port the antenna can cause severe pat­
tern distortion. Best patterns are ob­
tained with stub masts when AS-390/SRC 
antennas are installed atop the masts. 
When it is necessary to use AT-150/SRC 
antennas, they should be at least 4 feet 
from the nearest vertical section of the 
support mast or mounting bracket (see 
Figure 2-59). Horizontal members of 
the support brackets will not interfere 
with the vertically polarized radiation. 

Another consideration in the installa­
tion of UHF antennas is the interference 
caused by spurlous radiations from trans-· 
ntitters. Tests have shown that a hori­
zontal spacing of at least 21 feet or a 
vertical spacing of at least 4 feet should 
be maintained between receiving and 
transmitting antennas (see Figure 2-59). 

To prevent directivity effects on the 
patterns of nearby UHF antennas, a spac­
ing of 6 to 8 feet should be maintained 
between antennas (see Figure 2-59). 

Figures 2-60 and 2-61 indicate the re­
gions surrounding other ·antennas in 
which ii is not recommended to install 
UHF antennas. As a rule the larger the 
object, .the greater is the separation re­
quired. 

c. TRANSMISSION LINES. - The 
transmission lines used in UHF installa­
tions are 50-ohm solid-dielectric coax­
ial cables. Since maximum power effi­
ciency is required in UHF communica­
tions, it is recommended that RG-18/U 
be used. This applies to receivers as 

ORIGINAL 

well as transmitters. Transmission 
lines should be checked to insure that no 
sharp bends or clamp pinches are pre­
sent. Open and short-circuited tests 
should be performed frequently to deter­
mine the condition of the line. A typical 
UHF installation is shown in Figure 2-62. 

d. INSTALLATION RULES. -The fol­
lowing general rules can be applied to 
all UHF antenna installations: 

(1) Keep vertical UHF antennas at 
least one wavelength away from any ver­
tical conductors. 

(2) If possible, detune any vertical 
conductors within two wavelengths of 
the antenna. 

(3) Mount antennas as far out from 
supporting structures as practicable. 
Wider antenna supporting structures 
and associated ge11r requires a greater 
outrigger distance between the antenna 
and mast than narrow supporting struc­
tures, for the same distortion in the re­
sulting antenna pattern . 

(4) Keep all conductors as close to 
the supporting structure as possible, to 
reduce the shadow angle through the 
structure. 

(5) Make the supporting structure 
electrically narrow by breaking up with 
insulators all closed loops, especially 
those smaller than one wavelength. 

(6) Pay attention to angles moder­
ately above the hQrizon from the· antenna, 
if aircraft .communication is involved. 

(7) Check the resulting antenna pat­
terns, preferably' at several frequencies 
within the range of the equipment. Do 

this both for surface and for elevated 
targets if the equipment may be used for 
communication with aircraft. 

(8) It is desirable when planning a 
UHF antenna system to install at least 
one AS -390/SRC antenna atop a staff or 
maat. This antenna can usually be com­
pletely "in the clear". Type AT -150/ 
SRC antennas are designed for mounting 
at the end of a horizontal support such 
as a yardarm or bracket. 
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Ti gure 2-60. Recommended Cle.arances Around Radio and IFF Antennas 
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UG-992/U 

UG-982/U 

UG-58/U 

.ORIGINAL 

ANTENNA 

�TYPE AS-390/SRC 
OR 'AT-150/SRC I 

RG-19/U 
ISEE NOTE I) 

FILTER 

ISEE NOTE 21 

RG -9/l) 

RG:"9/u 

NOTES 

1. Limit cable length to 200 feet. For cable 
runs 90 feet or less, RG-10/U may be 
used in lieu of RG-18/U. UG-941A/U 
connectors will then be used instead of 
UG-982/U connectors. 

z. If harmonic output of TDZ causes inter­
ference on other transmitters_, such as 
radar, the RF Filter Type 53349 may be 
left connected. 

RDi 

.Figure 2-62. Typical UHF Installation 
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ANTENNA INSULATORS 

1. GENERAL. 

An insulator is used to isolate current• 
carrying conduCtors from the ·ship's 
structure and from other conductors. 

Wh�n we consider the current flow 
through an insulator, we must consider 
the current path over the surface as well 
as the .path through the insulator itself. 
The flow of current or leakage current 
over the surface of an insulator may often 
exceed tl;le flow of current through the 
material. The leakage path is usually 
due to moisture and impurities on the 
surface such as salt spray, soot, smoke 
or dust. 

This reduction in insulation resistance 
because .of leakage paths may be over­
come by increasing the length of the sur­
face ,leakage path. Some insulators are 
constructed in the shape· of a bell with 
an additional inner fluted skirt. This 
type of construction permits a very long 
surface path in comparison to the direct 
path. through the dielectric. The bell­
like shape also tends to keep the inner 
path as dry as possib�e. 

Since high temperatures and moisture 
lower the r·esistance and dielectric 
strength of an insulator, surges. of high 
power pulses are capable of generating 
enough heat to cause insulators to blis­
ter, crack or flashover. 

Another phenomenon associated with 
insulators is corona. Corona is a high 
voltage ionization of air between two 
points of different potential and is identi­
fied by a blush glow and a sizzling sound. 
It often starts at 5000 volts and its effect 
increases with voltage and frequency. 
It has two effects: 

(l) It constitutes a power .loss in the 
line. 

Z-7Z 

(2) lt provides a path of high conduc­
tivity which in effect reduces the arc­
over or creepage distance between a high­
voltage point and ground. 

To prevent arc-over, insulators are 
manufactured with smooth, rounded sur­
faces and without sharp edges. In gen­
eral, antenna insulators possess a high 
strength-to-weight ratio. They usually 
have a glazed surface to which foreign 
mat�rial does not ad4ere readily and 
which tends to wash clean during rain­
storms. The glaze also tends to resist 
moisture absorption. 

2.. TYPES OF ANTENNA INSULATORS. 

Insulators for antenna systems and 
transmission lines are designed in vari­
ous shapes and for many different uses. 
Antenna insulators · may be classified 
according to their location in the an­
tenna system. 

1 

\. STRAIN INSULATOR. -The strain 
or suspension type insulator is used in 
wire antenna assemblies, or similar 
applications·. It is used to support the 
wire antenna as well as isolate it from 
the ship's structure. This type of in­
sulator is · designed for high tensile 
strength. The following installation in­
structions apply to strain insulators: 

(1) Shall be rigged ina manner, using 
appropriate clevises and shackles, to 
permit replacemen.t of the insulator with­
out disturbing served joints. 

(2) ·Antenna down-leada shall be rig­
ged to strain insulators in such a man­
ner as to prevent any strain on the con­
ductor studs of entrance insulators. 
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b. STANDOFF INSULATOR.- Th� 
standoff or pedestal type of insulator is 
used to support an antenna or open-wire 
transmission line away from the ship's 
structure. They have found general ap­
plication as an antenna bus insulator in 
trunk linea between the transmitter and 
the antenna. The following rules apply 
to standoff insulC"t.nrR: 

( 1) 
pads. 
same 

Shall be mount.!d on so'ft rubber 
The pad diameter shall be the 

as the insulator base and 1/4" 
thick. . 

(2) Shall be mounted with bolts, studs 
or screws. Brazing or welding to the 
structure is not acceptabl'e. 

(3) Shall not be installed in locations 
exposed to the weather when used for an­
tenna bus or wire ·auppol"ts. 

c. ENTRANCE INSULATOR. -The en­
tr�nce type is a bowl-like insulator which 
finds general application in isolating the 
antenna feed line as it passes through a 
structural part of the ship. -

(1) Entrance Insulators (exposed to 
the weather): 

(a) Installations shall include co­
rona shields. 

(b) �hall'be so located to preclude 
accidental contact by personnel in nor­
mal positions. _ 

(c) Shall be secured with bolts, 
studs or screy.os. Brazing and welding 
is not acceptable. 

(d) Shall be installed with an ap­
proved type of waterproof gasket. 

(Z) Entrance Insulators (enclosed 
and protected from weather): 

(a) Installations shall not include 
corona shields. 

(b) Shall be secured with bolts, 
studs or screws. Brazing or welding is 
not acceptable. 

d. FEEDTHRU INSULATOR.- The 
feedthru type insulator serves the pur­
pose of providing a good insulating sur­
face for feeding a transmission line 
through a bulkhead or deck. In shipboard 

ORIGINAL 

installations, they are generally used to 
support whip antennas. 

( 1) Shall be secured with bolts, studs 
or screws. Brazing or welding is not 
acceptable. 

(2) Shall be installed with approved 
type waterproo( gaskets. 

e.. END SEAL. -This type of insulator 
is used to terminate coaxial transmission 
lines; 

( l) The smaller end seals, such as 
M:x;-1461/U and MX-1465/U should be 
mounted in watertight boxes. 

· 

(2) The larger type end seals, such 
as MX-1460/U and MX-1203/U, may be 
exposed to the weather. 

3. MAINTENANCE OF ANTENNA IN­
SULATORS. 

Insulators are of great importance be­
cause they serve to protect equipment 
and personnel. For this reason, it is 
important to inspect and clean the an­
tenna insulators frequently. 

Chapter 6 7 of the :tlureau of Ships Man­
ual calls for periodic inspection and -
cleaning of antenna insulators. The re­
commended intervals between inspec­
tions and cleanings are the maximum 
permissible under- ideal conditions. 

Antenna insulators should be cfeaned 
more frequently than recommended 
when conditions are such that dirt de-· 
posits accumulate rapidly. Failure to 
comply with this will result in ineffi­
cient operation, as proven by reports 
from the fleet. Frequent visual inspec­
tions should be made to detect damage, 
fouling and other readily detectable con­
ditions which effect antenna efficiency. 
Frequent resistance check8 should be 
made with a megger to determine resist­
ance-to-ground conditions. 

a. VISUAL INSPECTION. -:-A good vis­
ual inspection should be made when 
checking any insulator. Any damage or 
defect in the surface of the material such 
as blisters, cracks, sharp edges, poros..: 
ity traces, etc. , should be noted and 
carefully investigated to determine if 

Z-13 
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they indicate the presence of a cavity 
under the surface. Other parts of the 
insulator to check are: 

dive lasting an hour or more. If the 
submarine does not submerge for ex­
tended periods, this procedure should 
be practiced at least once a week. 

( 1) Surfaces around mounting holes 
which may not withstand the stress of 
mounting. 

The smaller the insulator • end seal or 
waveguide window, the more important 
is this maintenance procedure. 

(2) Bearing surfaces which will not 
withstartd bearing pressure or friction 
of associated parts. 

b. CLEANING INSULATORS. -Leak­
age current over the surface of an in­
sulator is. usually due to moisture and 
impurities on the surface such as salt 
spray. soot, or dust. 

Several rinsings should be used to re­
move accumulated dirt and salt water 
deposits. The cleaning must be thorough 
with nothing left to chance. 

Paint, varnish, shellac or grease shall 
not be applied to any portion of ceramic 
or phenolic insulating materials form­
ing a part of the antenna system. 

All standoff insulators, end seals of 
transmission lines, and waveguide win­
dows should be cleaned at least once a 
month, and more often if conditions war­
rant. Aboard submarines, this main­
tenance should be carried out as soon 
after surfacing as possible after every 

4. INSULATOR DRAWINGS. 

A list of standard radio insulators for 
use in shipboard antenna installations 
is given in Table 2-9. A list of replace­
ment bowls for the entrance insulators 
is given in Table 2-10. 

TABLE 2-9. LIST OF STANDARD SHIPBOARD RADIO INSULATORS 

' 
5tyle 

Strain 

Entrance 

Standoff 

Feedthru 

Z-74 

Current 
Standard Navy 

Size* Stock Number 
Type N17-I-

61479 5" 72505-3001 
61481 10'' 72520-3001 
61494 15" 72547-3001 
61493 20" 72565-3001 

614'11 4" 59665-6401 
61019C 5" 59677-8201 
61276Af 5" 59674-7751 
61475 10" 59697-7001 
61303# 16" 47460-5501 

61174B 1-1/2" 70071-7651 
61175A 4" 70701-1481 
61339 6" 70616-1101 
61664Cf 2" 81188-5441 

61428 3" 59692-6501 
61350 6" 59701-1001 
61335 16" 59709-8876 

* Approximate surface leakage path 
#I For submarine installations 

Drawing 
Number 

RE 61AA 299F 
RE61AA 299F 
RE 61AA 301D 
RE61AA 301D 

RE 61FZ93G 
RE61F 203W 
RE 61F 259H 
RE 61F 298 
RE61F 2600 

RE61A 247L 
RE 61AA 249G 
RE 61F.262D 
RE61F 345C 

RE 61F 288F 
RE 61F 291E 
RE 61F 290F 

·- -· 

Latest 
Precedi�g 
Type 

61014A 
610 13A 
61249 
61012B 

61447 
610 l9B 
61276 
61022C 
None 

61056 
61175 
61176A 
61664B 

61432 
None 
None 

ORI GINAL 
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TABLE Z-10. E 
Assembly Bowl Type Standard Navy 
Type No. Number Stock Numb�r 

61019 C 61Z34A Nl7 -I-47445-5701 

61Z76A 61277 N 17-1-47437-5689 

61471 61470 N l7-I-47433-4501 

61475 61476 Nl7-I-47447-5701 

tR 

A pproximate Weights: 
Type 61479 • • • • •  3-1/2 lb 
Type 61481. • • • •  5-1/2 lb 

H 

In Figures Z-63 through l-76 will be 
found a drawing for each of these stand­
ard insulators. In addition, stock num­
bers, reference �:lrawings, and a brief 
description for these insulators are in­
cluded. 

Drawings and data on the End Seals 
commonly used in shipboard antenna in­
stallations will be found in Figures Z-77 
through 2-80. 

I r2e DIAM 

END VIEW 

Figure 2-63. Strain Insulators Types 61479 and 61481 

DESCRIPTION. 

Strain I nsulators, Navy Types-61479 
and -61481, are similar except for the. 
length of the ceramic body. 

Material: 
Body . . . • . . . . .  Ceramic, Grade L-Z 
End Caps . . . . . . . . . . . • . . . . . .  Brass 

Color . . . . . . • • . • • . • • •  Brown, glazed 

Working Load • . • . • . • • • • • • • •  2000 lb 

Ultimate T ensile Strength • • • •  4000 lb 

R EFERENCES . 

BuShips Drawing: R E  61AA 299 

Navy T ype Standard Navy Stock Number 
Dimensions (inches) 

Number 

61479 Nl7-I-7Z505-3001 

61481 N17-I-7Z520-3001 

ORIGI NAL 

L H 

10-1 /4 9 

15-1/4 14 
------- ---·-

A 

s 

10 

Z-75 
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Approximate Weight: 
Type 61493 • • • • •  7-1/Z lb 
Type 61494 • • • • •  9-1/Z lb 

H 

--. 

-INSTALLATION 
METHODS 

,,.., 

EN:> VIEW 

Figure Z-64. Strain Insulators Types 61493 and 61494 

DESCRIPTION. Color •. . . . . • • • • • • • • • . •  Brown, glazed 

Strain Insulators, Navy Types-61493 Working Load . • . . • • • • . • • • . • • 3500 1b 
and -61494, are similar except for the 

. 

length of the ceramic body Ultimate Tensile Strength . • . • • •  7000 lb 

Material: REFERENCES. 
Body . . . . . • • • .  Ce�ramic, Grade L-2 
End Caps . . • . . . . . . . . . . • . . . •  Brass BuShips Drawing: RE 6IAA 301 

Navy Type 
Standard Navy Stock Number 

Dimensions (inches) 
Number 

_1. H A 

61493 N17-I-7Z565-3001 27-1/Z 25-7/8 20 

61494 N17-1-7Z547-3001 ZZ- 1/Z 20-7/8 15 

2-76 · ORIGINAL 
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a DIAM HOLE 
t DEEP --!.,...![__� � 

� -16 NC NUT 

6 STUDS 
�-1 j-16 l'fC THREAD 

I 

. utr.- -h DR ILL 
I 

� ��-------� L I. .l 
•! 

(Standard Navy Stock Number: N l7-I-59665-6401) 

Approximate Weight: 6-1/2 lb 

Figure 2-65. -Entrance Insulator 'Type 61471 

EQUALLY SPACED 
ON 5� DIAM 

BOLT CIRCLE 

DESCRIPTION. Conductor . . . . . . . • • . . • . • • • . .  Bronze. 

Entrance Insulator, Navy Type-61471, 
consists of bowl, Navy Type-61470, con­
ductor rod, flange ring, clamping ring, 
and necessary gaskets, washers, studs, 
nuts and terminal lug. When insulator 
bowl NT-61470 is ordered separately it 
shall include 4 neoprene gaskets. 

Material: 
Bowl. ·• . . .. Brown, glazed ceramic, 

Grade L-2 

ORIGINAL 

Clamping Ring • • . • . . . • . . . . . • .  Brass 

Flange Ring • • . . . . •  : Brass or bronze 

Dry Flashover Test . . • • • . •  20 kv Peak 
Voltage 

REFERENCES. 

BuShips Drawing: RE 61F 293 
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�- 61>AM l 

�· DIA• H.,,E �_-:--ili i:I3NC .ACORN NUT r DEEP 1 --t;� 
- i 

--

- -----=-� -- " ........ ,--==�-=-�-:.l 

I 

I 
I 

I 

. 
··::}.· 

6 STUDS 
.,, r . 

....._ f-13NC THREAD , · 

EQUALLY SPACED 
ON 7r DIAM 

BOLT CIRCLE 

�....,..---------- 9i•DIAM-,.---------oot 

{STANDARD NAVY STOCK NO.: N l7-I-S9677-8201) 

Approximate Weight: 16-1/2 lb 

Figure 2-66. Entrance In1ulator Ty})4! 61019C 

DESCRIPTION. 

Entranceinsulator, Navy Type-61019C, 
consists of a bell shaped bowl JAN Type 
�PZB4701 (was Navy Type-61234-A), 
conductor rod, flange ring, clamping 
ring, corona shield, and necessary gaa­
kets, washers, spacers, studs, nuts, 
pins and a terminal lug. When bowl i• 
ordered separately, 4 neoprene gaskets 
are •hipped with it. 

2-71 

Material: 
Bowl • • • • • .  Brown, glazed ceramic; 

Grade L-Z 
Conductor Rod • . • • • • • • • • • • .  Bronze 
Flange Ring • •  ." • . • •  Brae• or bronze 
Clamping Ring . . • . •  Brase or bronze 
Corona Shield •• • • • . • • • • • • • • •  Braes 

REFERENCES. 

BuShips Drawing: RE 61F 203 

ORIGINAL 
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�---- f·t3NC-2THREAD 

:..,� ,.. 

(Standard Navy Stock Number: 
Nl 7-I-59674 -7751) 

Approximate Weight: 15 lb 

=-ten l 
_ _lj__ <:LAMPING RING 

� GASKET 

12 PINS-
fDtAM X �·LONG 
BASE RING 
GASKET 

I 
.. ''- SL; DIAM HOLE 

7 � DIAM -� ---------� 4 16 

121,. STUDS- 3fLONG 
z -13NC-2 THREAD 

EQUALLY SPACED 
ON s!l.

"
eOLT 16 

CIRCLE 

Figure 2-67. Entrance Insulator Type 61276A 

Insulators will withstand a hydrostatic 
pressure of 300 psi. When insulator 
bowl Type 61277 is ordered separately, 
3 neoprene washers and one neoprene 
gasket aJ:e included with each bowl. 

The following procedure must be fol­
lowed to insure watertight integrity of 
the assembly: 

( 1) Install studs in mounting surface. 
(Z) Coat gasket with approved seal­

ing compound and place in 'position. 
(3) Place base ring in position on gas­

ket. 
(4) Place nuts on all studs and tighten 

evenly to insure a permanent pressure­
tight joint between the base ring and 
mounting surface. 

(5) Drill pin holes (#31 drill) through 
studs, using holes in base ring as guides. 

(6) Install drive pins to lock studs and 
base ring. (Pins furnished with insula­
tor assembly.) 

(7) Remove nuts. 
(8) Complete remainder of the as­

sembly in the usual manner. 

DESCRIPTION. 

Entrance Insulator, Navy Type-61Z76A, 
consists of a bell shaped bowl Navy Type 
-61277, conductor rod, base ring, clamp­
ing ring, and necessary gaskets, wash­
ers, studs, nuts and pins. 

This insulator has been used in subma­
rine installations as part of Antenna As­
semblies AS-125/ APR and AT -365/BL. 

Entrance Insulator, Navy Type-61Z76A, 
is similar to Navy Type -61276 except 
that it has twelve mounting holes and re­
vised brass fittings on top. 

Material: 
Bowl. • • . .  Brown, glazed porcelain, 

Grade L-2 
Conductor Rod • . . • • • . . • • • • • .  Brass 
Clamping Ring • . • • • . • . • • • • • •  Brass 
Base Ring. . • • . •. . • . • • • . • . • •  Bronze 

REFERENCES . 

BuShips Drawing: RE 6IF 259 
RE 6IF 341 

DO NOT ATTEMPT TO ASSEMBLE BASE RING AND BOWL SIMULTANEOUSLY! 

ORIGINAL 2.-79 
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r ··� l 
�; OIAt.l HOLEf'oEEP---r='9\\ l.IT..!]J---f-13NC ACORN NUT 

a 
,.,,. 

� 

� 

(Standard Navy Stock Number: 
Nl7- I -59697-7001) 

Approximate Weight: 24 lb 

CLAMPING RltfG 

I I . I p I I I pf I i pf I I � ,- FLANGE RING 

fO.At.t OR ILL- f DEEP 
�I 

6 STUDS 

-�:13NC THREAD 

EQUALLY SPACED 

ON 11• DrAM 
BOLT CIRCLE 

Figure Z-68. Entrance Inaulator Type 61475 

DESCRIPTION. 

Entrance Inaula.tor, Navy Type-61475, 
con•l•t• of \foDUt •haped bowl Navy Type 
-61476, a bronze c�mductor rod, clamp­
ing ring, flange ring, and neceaaary 
�aahera, gaekets, bolta, nuta and ter­
minal luga. 

Material: 

Z-80 

Bowl . • • • •  Brown, glazed porcelala, 
Grade L-Z 

Conductor Rod . • • . • • • • • . • • •  Bronze 
Clamping Ring and . 
Flange Ring • • • •  , • • •  Bra•• or bronze 
Corona Shield • • • • • • •.• • • • • • • •  Brae• 

Dry Flaahover Teat:· 
Peak Voltage�.· • • • • • • • • • • • . • •  50 kv 

REFERENCES. 

BuShipa Drawing: RE 611' Z98 

ORIGINAL 
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� 
t----'---'----'- 12"'DIA114 -...f 

4j"oiAM 

I (Standard Navy Stock Number: 

DESCRIPTIO"'f. 

I 

I 

I . 
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I I I 1 11 I 

I I ll I i Ill I 
- ; -- ... a I 

/l�'l l I 
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I \ 111 I I 1 I 
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I
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I - ..J L j \ 

: 

\ 
' 
I 
I 

Nl7-I-47460-5501) 
Approximate Weight: 38 lb 

Figure 2-69. Entrance Insulator Type 61303 

Bowllnsulator, N�vyType-61303, con­
sists of a ceramic bowl with thre e ce­
r&DI.ic bushings extending from the top. 

Bushing a • • • • • • • • • • •  Brown, glazed 
porcelain, Grade L-2 

Material: 
Bowl. • • .  Brown, gla ..... u porcelain, 

Grade L-2 

ORIGINAL 

REFERENCES. 

BuShips Drawing.: RE 61F Z60D 

Z-81 
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1:olAM 
32 

I" ;;r-20 TAP 

3 HOLES 

i.., 

• 
t--1111 

Ll, I ,J 

2 HOLES 

StantlardjNavy Stock Number: 
Nl7-I-70071-7651 

Approximate Weight: 1-1/Z 11:; 

��--
I 

Figure Z-1(). Standoff Insulator 'l'ype 611T4B 

DESCRIPTION. Cantilever Strength: . 

Standofflnaulator, Navy Type-61174-B, 
consists of a cylindrical ceramic body 
with a metal base and cap. 

Material: 
Body . . • . • .  Ceramic, brown gb.zed 

Minimum • • • • • • • •  � • • • • •  , • • • •  170 lb 
Average Ultimate • • • • • • • •  · • • • •  Z40 lb 
Continuous Working • • • • • • • • • •  lZO lb 

Tensile Strength: . . 
Minimum • • • • • • • • • • • • •  • • • •.• •  650 lb 
Average Ultimate • • • • • • • • • • • • C)OO lb 

Base • . • • • • • • . . • • • • • • • . • . • .  Braaa REFERENCES. 

Z-8Z 

Cap . • . • . • •  • • • • • • • . • • • . • . • •  Brass BuShips Drawing: RE 61A Z47 

ORIGINAL 
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CJD BRASS SCREW 
I ::;::::»= ........___ 3•• 3'' 

fj- 16 X <(. 

_, 

REAM TO 0.373.;01AM 
TO CLAMP t' TUBNG 

REAM TO 0.377'"0UW 
TO SUP rTUBII:tG 

TOP VIEW 

Approximate Weight: 
Type 61175A • • • • •  3-3/4 lb 

�-ISNC-2 TAP .r DEEP 8 8 

. Figure Z-71� Standoff Insulator• Types 61175Aand 61176A 

ogCRIP'J,'ION. 

Standofflneula�ore,Navy Typee-61115A 
and -61176A, are eimilar except for the 
length of the ceramic body. 

Cantilever Strength: 
(Type 61_. 75�) 
Minimum>• • • • • • • • • • •. • • • • • •  5Z5lb 
Ultimate • • • • • • • • • • • • • • • • • •  ."750 lb 

Material: 
Body • • • • . • • •  Porcelain, Grade L-Z 
Baee and Cap. • • • . • • • • • • • • .  Braee· 
Color • . . . • . • . • • • . • •  Brown, glazed 

TeneUe Strength: 
Minimum • . • • • . • • • • • • • . • • •  1000 lb 
Ultimate . . . . • • • . • • • • • • • • • •  ZOOO lb 

Navy Type JAN 
Number Number 

-

Standard Navy 
Stock Number 

.. ... -·-

(Type' 61176�) 
Minimum. • • • • • • • • • • • • • • • • • 3 ZO lb 
Ultimate • • • • • • • • •  � • • •  � • • • • •  450 lb 

NOTE: 'IYPf: 61176A hae b een replaced 
by Type· 6133�. 

· 

REFERENCES. 

BuShipe Drawing.: RE 61AA Z49 

Dimenelone (Inchee) · 

L B A 

61175A NPZB393Z N17-1•.70701-1481 4-Z5/3Z 4 z 

61176A ---

ORIGINAL 

NPZB3948 - - Nl7-I-70701-ZHU 6-Z5/3Z 6 4 

z-&3 
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.. 

UPPER CAP 

LOWER CAP 

BASE 

REAM TO 
0,380"01AM 

RUBBER GASKET 

TOP VIEW 

! 11 .,� ' �BRASS WASHER 

Standard Navy Stock Number: 

,. 1:'1'4 I - -13 STUD 2 �· 

Nl7�I-70616-1101 
Approximate Weight: 7'-1/4 lb 

3.. . .. , 
2 � LONG 

Figure 2-7Z. Standoff Insulator Type 613.39 

DESCRIPTION. 

Standoff Insulator, Navy Type-61339. 
may be used to support a 1/4-inch or a 
3 /8-inch conductor. 

Material: 
Body • • • • .  Brown, glazed porcelain, 

Grade L-Z 
Base and Caps • • • .  Brass or bronze 

Dry Voltage Breakdown • • . • • • •  40 kv 

Ultimate Tensile Strength • • • •  1800 lb 

Z-84 

Ultimate Compression 
Load • • • • • • • • • .• • • • • • • • • • • • •  1 Z, 500 lb 

Cantilever Strength: 
Minimum. • • • • • • • • • • • • • • • • • • ZOO ·lb 
Ultimate • • • • •  � • • • • • • • • • •  .". · • •  400 lb 

NOTE: This insulator has been desig­
nated JAN Type fNPZB390Z. 

REFERENCES. 

BuShips Drawing: RE 61F Z62 

ORIGINAL 

�, 

) 

,) 



( 

. 

. ( 

(. 

INSTA LLATION 
METHODS 

NAVSHIPS 900, 12l(A) Section 2-7 

r OIAM-6 HOLES 

EQUALLY SPACED 

ON s• OIAM BOLT 

CIRCLE \ 

. .  
-I! .... 

Standard Navy Stock Number: 
Nl7-I-59692-6501 

9" ,32 DIAIII HOLE 

� I <'• INSU LATOR TOP 

OECK . 
"'f'<t 

"'" 

, .. 2-13 TPI 

c I I I ),. BOTTOM CAP 

...lJool HEX NUT -r-11 

Figure 2-13. Feedthru Insulator Type 61428 

DESCRIPTION. 

. Feedthru Insulator, Navy Type -61428, 
·consists of two conical insulators which 

are mounted on opposite sides of the 
deck. The a.asembly includes mounting 
bolts, gaskets and washers. This in­
sulator ia used with Navy Types-66028 
and -66040 Whip Antennas. Also used 
with -66053.Whip-A:ritenna. 

ORIGINAL 

Material: 
Insulator Cones . • •. • • B rown:, 1lased 

parcelain, Grade L-2 
Insulator Top.· • • • • • • • • • • • • • •  Brass 
Bottom Cap • • • • • • • • •  · • • • • • • • •  Brass 
Stud . . • . . . . . .  · . • . . . . . . . • • • . •  Braa.a· 

REFERENCES. 

BuShips Drawing: RE 61F 288 
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8 HO L ES- �rDIAM )�� 
EQUALLY SPACED ON 

10j" DIAM BOLT CIRCLE 

Standard Navy Stock Number: 
N17-l-59701-1001 

5" .1.'' 4 HOLES i-II NC-2 4 DEEP 

EQUALLY SPACED ON 6
�
DIAM BOLT 

CIRCLE 

TOP CAP 

FLANGE 

---- BO T TOM CAP 

s f'
DIAM 

r-16 TAPPED HOLE t•DEEP 

J 

Figure Z-74. Feedthru Insulator TYPe hl3'50 

DESCRIPTION. 

Feedthru In•ulator, Navy Type-61350, 
con•ist• of two bowl in•ulators, NaVy 
Type-61351, mounted on either 'sid.e of 
a prass flange. When bowls are ordered 
separately, one neoprene ga•ket and one 
soft copper-washer are shipped with 
each bowl. 

This insulator may be used with Navy 
Types-66046 and -66047 Whip Antennas. 

Z-86 

Material: 
Bowls • • . • • •  Brown, glazed ceramic 

Grade L•Z 
Flange . . . . . . . . . . . . .. • . . . . . . .  B�a•• 
Top and Bottom Caps • • • • • • • •  Brass 

Cantilever Load: 
Minimum • • • •  , • • • • • •  45,000 bich-lb 
Ultimate • • • • • • • • • • • •  90, 000 inch-lb 

REFERENCES. 

BuShips Drawing: RE 61F Z91 

ORIGINAL 
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1-ooc---------15 f�OIAM -----w-1 

� 

FLANGE 

_-L-�--------���.---- BOWL 
NT-61337 

�,. 
� _.BOTTOM CAP 

3" 'a ..,,o 

s� . SC

J
W 8-IINC-2 

r-IINC-2 THO 4HOLES 
EQUALLY SPACED ON 
6''oiAM BOLT CIRCLE 

TOP VIEW 

Standard Navy Stock Number: 
N l7-I-59709 -8 876 -

Approximate Weight: 150 lb 

Figure 2-75. Feedthru Insulator Type 61335 

DESCRIPTION. 

Feedthru Insulator, Navy Type-61335, 
consists of two fluted bowls, Navy Types 
-6133 6 and -61337, end caps, anchor 
rod, mounting flange, and necessary 
bolts, washers, gaskets, and terminal 
lugs. When insulator bowl& are ordered 
separately, one neoprene gasket and one 
soft copper washer are included with 
'ach bowl. 

This insulator may be used with Navy 
Types-6604 6 and -66047 Whip Antennas. 

ORIGINAL 

Material: 
Bowls • . . • .  Brown, glazed ceramic, 

Grade L-Z 
Caps . . . . .. . . � . .. . . . . ..... Bronze 
Anchor Rod • • • • • . •  Galvanized Steel 
Flange . . • • . • • • • • •  Galvanized Steel 

Cantilever Load: 
Minimum • . • • • • • • • •  50, 000 inch-lb 7 
Ultimate • . • • . . • • • •  1 00, 000 inch-lb( 

) 
REFERENCES. 

BuShips Drawing: RE 61F Z9U 
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Figure 1.-76. Standoff Insulator Type 61664C 

Material: 
Insulators • • • • • . . • • • • • • • • • • •  Teflon 

Standoff Insulator, Navy Type-61664C 
consists of two cylindrical Teflon in.: 
sulators mounted end to end and encased 
in tubing. There is a stud inserted in 
each end of the insulator. The top stud 
fib Whip Antenna Navy Type-66053 and 
the bottom stud mounts in a l -inch di­
ameter socket. 

This insulator is used aboard subma­
rines to support the Navy Type-66053 
Whip Antenna. 

Z-88 

Studs . • • • • • • • . • • •  · • •  Stainless Steel 
Outer Sleeve • • • • • .. •  Stainless Steel 

Working Voltage • • • • •  8000 ·• Q • 

Standard Navy Stock Number: 
N l7-1-81188-5441 

REFERENCES. 

BuShips Drawing: RE 61F 345C 
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t---- 4" OIAM 

DRIP SHIELD -·-

SPLASH SHIELD-' 

• 

CABLE--� 

--INSULATOR 

,..,. HAND HOLE 

Figure 2-17. End Seal MX-1203/U 

DESCRIPTION. 

End Seal MX-1203/U i8 a preuure­
proof weatherproof end •eal f�r u•e on 
•ubmarinea. It i8 u•ed with RG-17/U 
and RG-18/U cableil. A drip •hield i8 
aupplied for ue when the end •eal l• 
mounted in a vertic.al po•ition. A aplaah 
ahield i• aupplied for uae where wave 
eplaah apray ia likely to Oc:cur. The 

ORIGINAL 

•pla•h •hield ha• a JaaD,d hole to permit 
cleaning the in•ul�tor and, if the end 
••al i8 mounted in a horisontal po•ition, 
it al•o •erve• a• a dra!n hole. 

REFERENCES. 

BuShipa Drawing•: R.E 491' 602 
R.E 49D 619 
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Figure 2.-78. End Seal MX-1460/U 

DESCRIPTION. 

End Seal MX-1460/U is a weatherproof 
end seal for high-voltage applications. 
This end seal consists of an MX-407/U 
end seal which has been modified and 
has had an armor clamp added to it. It 
replaces the MX-407/U end seal. 

This end. seal is used with RG-17/U 
and RG-18/U cable and may be termi­
nated ·exposed to the weather. It pro-

2.-90 

vides iugs for grounding the shield and 
armor of the cable. 

Material: 
Insulator • • • • • • • •. • • • •  • • •  Ceramic 
Body • . . . . .

. 
. . • . • • • . • . • • • • Brass 

REFERENCES. 

BuShips D1;awing: RE 49D 341 
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6 � .. 
8 

3f 
..er---INSULATOR 

BASE RiNG 

ARMOR CLAMP 

Figur.e 2·79. End Seal MX-1461/U 

DESCRIPTION. 

End Seal MX-1461/Ubaweatherproof 
end teal for uae with RG-10/U cable. 
It aupereedea Navy Type-49530B end 
aeal. 

Baaically, the NX-1461/U end aeal 
conaieta of a modified Type 4.9530B end 
aeal with an armor clamp. It baa a lug 
�or connecting to the inner conductor of 
the cable and a baae ring for connecting 
the ahleld and armor of the cable to 

ORIOINAL 

ground. l:f the end aeal la mounted on a 
panel or chaaaia, it ia not neceaaary to 
uae thia base ring. 

Material: 
Inaulator • • • •  Chocolate glazed cer­

amic 
Body . . . . . • . . .  � . . . . .. . .. . .. Bra•• 

REFERENCES. 

BuShipa Drawing: RE 49D Z37F 
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Figure i-80. End Seal MX-.1465/U 

DESCRIPTION. 

E:nd Seal MX-1465/U is used for low­
voltage applications and may not be in­
stalled exposed to the weather. For 
cable runs. in the weather the end seal 
must be terminated in a watertight en­
closure. This end seal may be used 
with the following cables: RG-8/U, RG-
9/U, RG-10/U, RG-11/U, RG- lZ/U, 
RG-13/U, RG-63/U and RG-116/U. It 
has a solder terminal for conne�ting to 
the inner conductor of the cable and a 
lug for connecting the shield and armor 
of the cable to ground. 

Z-9Z 

End Seal MX-1465/U. supersedes the 
MX-498/U end seal. Basically, it con­
sists of a modified. MX-498/U end seal 
with an armor clamp. · This end seal may 
be used without the armor clamp on un­
armored cables, in which case the end 
seal is designated the MX-498A/U. 

Material: 
Body .. . . . . · ... . . . . ... .. . . . . Brass 
Insulator • • . • . • • • • • • • • • • •  Bakelite 

REFERENCES. 

BuShips Drawing: RE 49D 371B 

ORIGINAL 

l 

) --

• 
/-�;' 



f 

�( 

( 

I NSTALLATION 
METHODS 

NAVSHIPS 900, 12l(A) Section 2-8 

SECTION 2-8 

ANTENNA MAINTENA NCE 

1.  GENERAL. 

Of necessity, antennas are located in 
the most exposed locations possible a­
board ship. This makes for radiation 
or reception efficiency, but it compli­
cates proper maintenance. Because of 
a natural reluctance to climb masts or 
stacks, th� antenna system is occasion­
ally neglected until a major casualty de­
velops. 

The major enemies of the antenna sys­
tern '&re corrosion caused by salt spray 
or _stack gases and paint on insulators. 

Constant whipping of all types of an­
tennas caused by the wind or s�ip mo­
tion contributes much towards broken 
strands, parted couplings and broken 
mounting brackets. 

A�ide from collecting moisture, en­
closed trunk transmission lines give 
little trouble, requiring little more than 
periodic cleaning for proper mainten­
ance� 

Wire antennas should be lowered at fre­
quent intervals. and inspected for signs 
of deterioration, particularly at clamps 
and where they connect to trunks or 
transmission lines. Nicks and kinks 
should be .avoided as the wire will be 
weakened at these points. It is a gooq 
policy to wire brush antennas while they 
are down as this removes soot and salt 
deposits as well as revealing any signs 
ofweak or broken strands. Insulated­
type receiving antennas should be wiped 
rather than wire-brushed. Whip-type 
antennas are usually hollow and have a 
tendency to coll�ct moisture inside. A 
small hole should be drilled near the 
base of these antennas to permit mois­
ture to dr.ain out. Whips should be in-

· spected while down for rust spots or 
loose sections. Mounting. straps and 
stand-off insulators should be carefully 

· checked for cracks, breaking or deteri­
oration as well'as cleanliness. 

ORIGINAL 

Dipole antennas usually have one pole 
grounded, while the other is connected 
to the in»er conductor of the coaxial 
transmission line. Any insulators on 
the dipole should be carefully cleaned of 
any paint, salt or soot deposits. Care 
should be taken not to damage glazed 
surfaces of the insulators. The me chan­
ical condition of dipoles should also be 
checked for loose mountings, rust spots, 
etc. 

The lower section of the TBS antenna 
support contains a grounded concentric 
section of the radiator. Inside this sec­
tion are one or two circular ceramic in­
sulators which have a t�ndency to collect 
moisture over a period of time. Any 
moisture at this point will tend to nullify 
the effect of the insulator, which will in 
turn upset the inductive reactance of the 
antenna. This will result in a mismatch 
between the antenna and transmission 
line with consequent poor performance 
of the system. Many complaints of poor 
TBS performance can be traced to this 
insulator: therefore, the TBS antenna 
should be periodically disassembled and 
the insulators checked and cleaned. 

It is strongly recommended that all 
antenna fittings s uch as insulator ring 
bolts, shackles; turnbuckles and any 
other topside antenna fittings be coated 
with a corrosion preventive compound 
after each cleaning. Satisfactory cor­
rosion preventive compounds are avail­
able such as Hard-Film .Corrosion Pre­
ventive (Standard Navy Stock Number 
052-C -3094-50) and Gun Slushing Com­
pound, Grade B {Standard Navy Stock 
Number W 14-C -113). 

Shipboard antenna systems, including 
transmission lines and associated wir­
ing, as well as inter-unit wiring and con.,. 
necting cables, form an important weak­
link in the electronic installation, one 
which many personnel tend to neglect in 
their preventive maintenance schedules. 
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Many complaints· of poor sensitivity on 
the part of a radio receiver or lack of 
range from a radar have frequently been 
traced to some minor defect in the an­
tenna or transmission line. Instability 
and noise are often caused by loose cable 
couplings or poor equipment bonding. 

2. ANTt;NNA LEAKAGE RESISTANCE. 

Aside from actual physical damage, the 
ll1ost common fault in the antenna sys­
tern is low resistance to ground. Mois­
ture in trunks _or coax, dirty insulators 
and coax dielectric breakdown all cause 
varying· degrees of shunting resistance 
and' must be guarded against if maximum 
system efficiency is to be expected. 

The most convenient test of an antenna 
system is by means of high-¥olt�ge, high­
resistance ohmmeter or "megger". The 
megger uses a high voltage (roughly 500 
volts) which is sufficient in many cases 
to brea.kdown and thus reveal any weak 
spots in the insulation. Before proceed­
ing with the test, the antenna should be 
in!Jpected for any intentional DC shorts 
such as in the TBS antenna or receiver 
prot-ective devices. The latter are found 
in. most general-purpose receiving an­
tennas and usually consist of a fixed re­
sistor of about 1/2 megohm connected 
from line to ground. This resistor 
serves to protect the receiver and to 
drain off any accumulated static charges 
on the antenna .. It is obvious .that the 
resistor should be disconnected before 
testing the antenna and transmission 
line, as a constant and misleading re­
sistance reading will be obtained. 

After protective devices, intentional 
shorts, and equipment have been dis­
connected from the antenna, proceed as 
follows: 

a. Connect ground lead of megger to 
the hull. 

b. Connect high side or line connec­
tion of the megger to the inner conduc­
tor of the transmission line. It may be 
convenient to fabricate a suitable plug 
to· match coaxial fittings for test pur­
poses, 

c. Take and record the indicated re­
sistance. 

�-94 

Theoretically, any antenna transmis­
sion line system should read infinity on: 
the megger, but this is not always pos­
sible to obtain, Abrupt changes in the 
weather, high humidity or other natural 
causes often result in low readings. It 
is safe to say that any antenna. reading 
under lOOmegohms to ground for several 
successive daily readings should be in­
ve·stigated. In many cases, insulation 
resistance may be raised by cleaning 
the insulators or couplings. The coax­
ial cables and other cables and fittings 
used to conn�ct the equipment together 
should also be tested. A check of con­
tinuity of the antenna system should abo 
be made periodically. For insulation 
resistance the following values are sug­
gested: 

( 1) A resistance of 200 megohms to 
ground or more indicates an antenna in 
good condition. 

( 2) A re sistance from 5 to 100 meg­
ohms to groun_d indicates the need of 
cleaning the insulators. 

(3) A resistance of less than 5 meg­
ohms to ground indicates an immediate 
and urgent need for locat�ng the leak in 
the antenna and taking the steps neces­
sary to restore the system to its or'igi­
nal condition. 

3. P AINTING ANTENNAS. 

. a. · GENERAL. -All transmitting an­
receiving antenna hardware and aces­
sories, antenna framework, and dipoles 
should be inspected quarterly and those 
installed directly aft of the stack should 
be inspec::ted monthly. The gases and 
high temperature in the vicinity of the 
stacks tend to dry out and crack the 

paint which accelerates corro8ion. 
When the extent of the damage only 

warrants a touch up job and ·there is an 
indication of corrosion, the surrounding 
area should be entirely cleaned of old 
paint, soot, rust, etc, One coat of wash 
primer pre-treatment (Spec. MIL-P-

15328, Stock Number G52-P-Z0649-150) 
should then be applied to improve ad .. 
herence of the primer and paint. One 
coat of zinc -chromate primer (Spec. 
JAN-P-735, Stock Number G52-.P -20630-
2 for 1 gallon _or G52-P-20635-Z for 5 

ORIGINAL 
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gallons) and not less than two coats of 
outside haze-grey No. 27 (Spec. MIL­
P-15130, Stock Numher 052-P-961) 
should follow the wash primer pre -tr�at­
ment. 

Brass dipoles need not be coated with 
zinc -chromate primer. Under no cir­
cumstances should metallic paints be 
used. 

The above procedure applies also wh�n 
the extent of damage warrants complete 
repainting.· When just the finish coat is 
damaged and there is no indication of 
corrosion, one or two coats of tile out­
side haze:-grey paint number 27 should 
be appliecl after the proper cleaning. 

Where it meets the approval of the 
local command, all or part of the metal 
rings, antenna transfer switches (out­
side only), other hardware and accessor­
ries · associated with transmitting an­
tennas should be painted with red enamel, 
(Spec. 52P31, Stock Number 052-P-
7890) as a finish coat. Hardware and 
accessories used with receiving antennas 
should be painted with blue enamel (Spec • 
MIL-P-2852, Stock Number G52-P-7826) 
as a finish coat. 

CAUTION: Paint, varnish, shellac or 
grease shall not be applied to any por­
tion of insulating materials forming a 
part of the antenna system. 

Pairit, varnish, shellac or grease 
shall not be applied to the antenna bus 
nor the metallic portion of any insulator 
in contact with .the antenna bus. 

b. PAINTING RADAR ANTENNA 
HOODS. -The antenna hoods for radar 
equipment such as the SF, SL, SO, and 
SU series are made from fiberglass 
which requires no paint for preservation. 
However, if it is desired to paint . the 
hood to match the ship's color, any no�­
metallic paint may be qse'd providing 
that not mo�e than two thin layers are 
applied to the surface. 

( 1) A non-metallic paint is one that 
has no metallic flakes suspended in the 
body of the paint. Navy haze-grey paint 
(Spec. 52-P-45) fails in this category 
and is approved for painting Navy radar 
antenna hoods. . 

(2) Metallic paints (aluminum, gold., 
etc. ) contain metallic flakes which atten-

ORIGINAL 

uate electromagnetiC energy. These 
paints should never be used where that 
is a consideration. 

(3) Preparation of the surface. Al­
though the kind of paint used is of pri­
mary consideration, the procedure for 
preparing the surface and applying the 
paint is also quite important. The first 
step in the procedure is an ·inspection of 
the hood.- If more than one coat of palnt 
has been previously applied, the surface 
should be Cleaned either by sandblasting 
or by use of a liquid. paint remover .. 

(4) Painting the new surface. Navy 
haze-grey paint (Spec. 52-P-45) must.: 
be sprayed on as thin as possible and 
still color the surface. A brush must 
not be used. After the painted surface 
has dried, the following words should 
be stencilled on two opposite sides ab�ut · 
4 inches above the bottom edge of the 
hood: "DO NOT PAINT". 

. 

Radar antenna hoods on Coast Guard 
vessels require a spar-colo�ed paint. 
A suitable paint usually may be obtained 
from the vessel being worked on. If the 
vessel can not supply the paint, it may 
be made up by mixing together the fol­
lowing ingredients: 

1 gallon outside Yfhite (Navy Spec. 
52-�-48). 
1 -3/4 pounds yellow oc:hre in oil 
(Fed. Spec. 'l'T-P-381). 
2-1/Z ounces avoirdupOis vermillion 
red in oil (Fed. Spec. TT-?-381). 

4. SAFETY PRECAUTIONS. 

a. WORK ON TRANSMiTTING AN­
TENNAS. -Chapter 67 of the Bureau of 
Ships Manual calls for the following pre­
cautions to be observed when working on 
transmitting antennas: 

( 1) Personnel shall not be permitted 
to go aloft while antennas are energised 
by electronic equipment except by means 
of ladders and landings rendered safe by 
grounded hand rails or similar struc­
tures unless it is definitely determined 
in advance by suitable tests that no danger 
exists. This will prevent casualty due 
to involuntary relaxation of the hands 
which might occur if a small spark is 
drawn from a charged piece of metal or 
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section of rigging. The spark itself 
might be quite harmless. The voltages, 
or resonant circuits, set up in a ship's 
structure or section of rigging will cause 
shock to personnel or produce open 
sparks when contact is broken, or when 
momentarily· in contact with a metallic 
object. Personnel of the deck force or 
others working on rigging shall be warned 
regarding the hazards which may exist 
and the p·recautions to be observed. 
Safety belts shall be employed when 
working aloft to guard against falls. 

(2) The above precautions should be 
ob,served when other antennas in the im­
mediate vicinity are energized by elec­
tronic transmitters unless it is definitely 
known that no danger exists. Other an­
tennas may be interpreted to mean any 
antennas on board another ship moored 
alongside or across the pier or at a 
nearby shore station. 

· (3) There is serious danger to men 
aloft from falls caused by radar or other 
antennas which rotate or swing through 
horizontal or vertical arcs. Motor 
switches controlling the motion of radar 
antennas should be tagged and locked 
open before men are allowed aloft with­
in dangerous proximity to such antennas. 

b. STACK GAS WARNING. -Personnel 
lire further cautioned to guard against 
the poisonous effects of smoke pipe gases 
while servicing equipment aloft. Besides 
smoke ·particles and obnoxious fumes, 
stack gases also contain carbon monox­
ide. While the possibility. of this gas 
building up to high concentrations in the 
open is remote, the results of prolonged 
exposure to even small concentrations 
can be lethal. Stack gases sometimes 
give no warning and can cause illness, 
loss of consciousness, or even death as 
a result of a fall from the mast. To pre­
vent personnel from being overcome by 
these. gases, the following precautions 
should be observed: 

(I) Warning signa (BuShips drawing 
RE lOAA 5Z9A) should be posted and 
located so �at they will be in full view 
of personnel required to service equip­
ment. It is recommended that one sign 
be located below near the access ladder, 
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and another aloft at the servicing plat­
form. 

· (Z) Oxygen breathing apparatus 
should be used. The Type-B oxygen 
breathing apparatus, BuShips #S-23-B-
69855, due to its small size and weight 
is best suited for this work. Personnel 
who are required to service equipment 
aloft in the vicinity of stack gases and 
who are not familiar with oxygen breath­
ing equipment should be instructed in ita 
use by trained personnel. 

(3) As a further precaution, a tele­
phone chest or throat microphone set 
should be worn for communication with 
others in the working party. The. work­
ing party should-always include at least 
one man stationed below who is required 
to wear his phones and stand watch on 
the sound-powered telephone circuit as 
long as there is a man working aloft.· 

(4) Make sure to obtain all the nec­
essary equipment before going aloft. 

c. WARNING SIGNS. -Warning signs 
should be posted adjacent to transmitters 
and transmitting antenna leacls where 
there is even a slight possibility that 
personnel might come in contact with 
high voltages which may be injurious or 
fatal. 

Chapter 67 of the Bureau of Ships Man­
ual requires that "DANGER" signs and 
suitable guards shall be provided to pre­
vent personnel from coming. in accidental 
contact with high voltages and for warn­
ing· personnel to guard against the pos­
sible presence of explosive vapors in 
certain locations and against poisonous 
effects of smo.ke pipe gases while ser­
vicing electronic equipment aloft. The 
following BuShips drawings have been 
prepared for suitable warning signs: 

(I) Drawing RE IOA A  608 A-Warning 
regarding high voltage. 

(Z) Drawing RE lOA A 52.9A- Warning 
regarding stack gases. 

(3) Drawing RE lO A 5 89A-Warning 
regarding explosive vapors. 

d. ·SAFETY PRECAUTIONS FOR 
MAST WORKERS. -A safety belt should 
be wtirn at all times by mast workers. 
The safety belt should be of the approv�d 
type and periodically tested for its rated 

ORIGIN AL 

') 

)·. 

,,) 



(' 

: (  

( 

INSTALLATION 
METHODS 

NAVSIUPS 900, IZI(A) Section Z-8 
Paragraph 4d 

load. These belts should be attached to 
a strong permanent support preferably 
the mast itself. A tool belt should be 
worn and care taken to prevent tools 
from falling. It is recommended that 
all hand tools be tied to the belt with a 
length of wire . or string of sufficient 
length to permit ease in working. Wher­
ever possible, work should be done from 
a scaffold or working platform. If a 
small job is to be done on.the mast, it 
may be found that the use of a ''bosun's 
chak_'' is a safer and more economical 
method �n the construction of a scaf­
folcl. 

5. JINTENNAR.IGGING PHOTOGRAPHS. 

The following information is taken 
from Chapter 67 of the Bureau of Ships 
Manual! 

a. . After any installation or alteration 
to a· ship which changes or effects the 
antenna rigging or antenna system,photo­
graphs shall be taken by the installing or 
altering activity which shall contain the 
following views: 

(l) Broadside view. 
(2) Bow view about 45 degrees re­

lativ·e. 
(3) Ste,rn view about ZZS degrees re­

lative. 
(4) Head on view. 
(5) View from directly astern. 

ORIGINAL 

b. Before a photograph is taken, that 
space or portion of the vessel to be photo­
graphed shall be entirely completed as 
regards structure, and all stagings,tools, 
extraneous wires, piping, hose, rubbish, 
etc. , shall be removed. 

c. The camera position should be so 
selected as to include as large a iield 
as is practicable without the object with­
in the field becoming indistinct and with­
out objectionable foreshortening effects. 
The camera used for these photogra�hs 
shall have sufficient depth of focus so 
that objects in the background will not 
be out of focus.- All antennas on each 
print shall be labeled as to equipment 
for which they are installed. 

d. The antenna rigging photographs 
should normally have a security classi­
fication of "RESTRICTED". Special or 
experimented installations should have 
higher classifications depending upon 
the subject of the photographs. 

e. The negative and three BxlO inch 
prints of each of the above views . shall 
be forwarded for record and study to: 
Chief, Bureau of Ships,· Attention Code 
Z49. An information copy of the letter 
of transmittal should be forwarded to 
the U. S. Naval Photographie Center. 
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the number of antennas required for a 
given number of rece ivers .  F o r  ex-  
ample,  the AN/SR A-9~ Fi l te r  Assembly 
(multicoupler)  provides for the s imul-  
taneous operation of a maximum of 28  
r ece ive r s  f rom a single antenna. How- 
ever ,  except in extreme cases ,  the 
number of rece ivers  operating from a 
single A N / S R A - 9 ~  shall  be l imited to 
seven o r  l e s s .  Further  details  on the 
AN/SRA-9A may be found in another 
chapter of this manual - Chapter 3,  
l 1  Antenna Multicoupler s t ' .  

In planning a receiving installation, the 
c i rcui t  requirements  of a given ship a s  
well a s  the number and type of available 
antennas should be taken into account. 

Preserltly, mos t  shipboard receiving 
antennas a r e  installed forward.  In some 
cases  it i s  necessary  to route t r ans-  
mitting antenna down-leads f rom near 
the ya rda rm on the foremast .  This 
practice sometimes produces a highly 
undesirable ccup!ing v e ~ w ~ ~ l l  +--.--- the t r a n s  - 
mitting and receiving antennas. In c e r  - 
tain vesse l s  presently under construc - 
tion the receiving antennas a r e  being 
erected in  the vicinity of the main mast .  
This location requires  f rom 60 to 100 
feet  of coaxial  feed line; however, i t  i s  
believed that the much smal le r  degree 
of coupling between receiving and t r ans  - 
mitting antennas will permi t  the r e -  
ce ive r s  to  operate in a more  efficient and 
reliable manner .  llBurnoutsw of receiver  
antenna coi ls  caused by local t r ans-  
mit ter  s should be eliminated. 

3. TRANSMISSION LINES 

In the past ,  R G - ~ ~ / u ,  70-ohmcable,  
was used in receiving antenna dis t r ibu-  
tion sys tems .  However, the Bureau of 
Ships i s  present ly  attempting to stand-  
ard ize  and thereby reduce the number 
of different types of R F  cables installed 
in any par t icular  ship. It was decided 
to use  only 50 -ohm lines wherever pos - 
sible; the prefe r red  l ines a r e  types RG - 
10/U and RG-18/U. This standardiza-  
tion should not be ca r r i ed  to the point 
of diminishing re turns .  That i s ,  p r e s  - 
ently installed RG -12/U cable in good 
condition shal l  not be replaced with type 
RG-1O/U cable for the sole purpose of 
standardization. Fur thermore ,  when 

the low -frequency receiving equipment 
i s  a considerable distance f rom the r e -  
ceiving antenna, i t  i s  preferable to in-  
stall  R G - 7 9 / U ,  125-ohm cable, o r  3 -  
inch, l8O-0hm, a i r  -filled coaxial kine 
ra ther  than RG-1O/U or  RG-18/U. In 
other words,  every  attempt should be 
made to provide each vessel  with the 
best-engineered system of t ransmission 
lines possible. The following factors  
should be considered: 

a. Standardize a s  much as possible. 
b. Hold line losses  below 1 db. 
c.  Maintain shielding. 
d. Do not incur expenditures which 

a r e  not justified. 

4. RECEIVING ANTENNA DISTRIBU- 
TION SYSTEMS 

Typical receiving antenna distribution 
systems a r e  shown in Figures2-44,  
2 -45 and 2-46. They differ in the method 
usedfor connecting the rece ivers  to the 
receiving antennas. 

The distribution system using terminal  
boxes (Figure  2-44) i s  for smal l  vessels  
and special applications only. The use 
of standard antenna t ransfer  panels 
(Figure  2-45) i s  the prefe r red  type of 
installation. In future installations fi l ter  
assemblies  such a s  the AN/SRA-SA o r  
AN/SRA-12 may be used in place of 
present t ransfer  panels (Figure  2-46). 
Line termination panels must  be fabr i-  
cated by the installing activity for use  
in conjunction with fi l ter  assemblies .  
The coaxial receptacles  used shall  be of 
the same type a s  those used on the f i l ter  
assembly. The AN/SRA-12 i s  the same 
a s  the AN/SRA-9A except that it  uses  
" q u i c k - d i s ~ o n n e c t ~ ~  type connectors. 
When only one fi l ter  assembly i s  in-  
stalled a s  in F igure  2-46, i t  i s  recom-  
mended that two receiving antennas be 
terminated a t  the Antenna Selector Patch 
Panel. 

a. TERMINAL BOXES. - All terminal  
boxes comprising the antenna t ransfer  
assembly (Figure  2-44) shall  be rr,ounted 
within a 30-inch diameter  c i rc le  to per  - 
mit the use of standard 36-inch patch- 
cords .  The assembly  should be mounted 
on a vertical  bulkhead and in a position 
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TABLE 

P a r t  
No. 

1 

2 

3 

4 

5 

2- 5 .  LIST O F  PARTS FOR RECEIVING ANTENNA DISTRIBUTION SYSTEM 

Descr ip t ion  

E n t r a n c e  Box (Outside)  

E n t r a n c e  Box (Inside)  

T e r m i n a l  Box Assembly  

Solder ing  Lug 

Bus Wire ,  B a r e  

I rn--av-:-i  
V U L I I A I I  G I  L A Q I  

I 

MX - 1461IU RE49F237 

MX- 1465/U RE49D37 l B  

R G - ~ O / U  JAN-C-17A 

9-S-4441 - L- 4  
9-S-4442-L-4 

9-S-5166-L 

KA62AA3 14 

61471 RE61F293 

63288 R E  13A340 

49120 RA49F2 15 

28006A R E 2 8 J l  l9A 

I &;a?hed No. 18 I 6 I ~ a n n e c t c r  ! ~ e n n + h  t o  B&S 

Mate r i a l  

S tee l  

S tee l  

Copper  

No. 4 

B 

B 

1 watt 
112 m e g .  

S ize  

2-5 /8"  
Deep 

F o r  No.8 
Stud 

No. 10 
B&S 

Copper 
Wire  

- 

7 

8 

9 

10 

11 

12 

13  

14  

15 

16  

6 "A 

su i t  ) 

End Sea l  

End Sea l  

Solid Die l ec t r i c  Cable 

Cable  S t r a p  

Stuffing Tube 

Stuffing Tube Packing 

E n t r a n c e  Insulator  

R e s i s t o r ,  S ta t ic  Leak 

C o n c e n t r i c J a c k  

Rece ive r  P ro tec t ive  
Assembly  

Navy O r  

AN Type 
Number 

V-S-125 

Type 
(NWT) 

Drawing o r  
Specification 

- 

9-S-4302-L 

9-S-5333-L 

C o m m e r c i a l  

C o m m e r c i a l  
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s t ructura l ly ;  the i r  differences l ie  in the 
number of antennas and r e c e i v e r s  that 
they can accommodate .  Two views of 
Antenna T r a n s f e r  Panel  NT-23406 a r e  
shown in  F igures  2-46 and 2 - 4 7 .  

These  t r a n s f e r  panels provide means  
fcr  ~ p e r a t i n g  a m a n y  as  four rad io  r e -  
c e i v e r s  s imultaneously into one antenna.  
At the t r ans fe r  panel each antenna i s  
connected to a row of four jacks .  One 
jack is  connected di rec t ly  to  the  antenna; 
the other th ree  jacks a r e  connected in 
pdId::t.:  &I- L l l L  --. .-  u u K , ,  L 6 O O  - s h . ~  declr?up!ing 

r e s i s t o r s .  The r e c e i v e r s  connected to 
the th ree  decoupled jacks will opera te  
a t  a  reduced efficiency. 

The cases  of t h e s e  t r a n s f e r  panels a r e  
made  of b r a s s  with a black wrinkle fin- 
i s h .  The front panels a r e  made of a lu-  
minum.  The Type 23406 Trans fe r  Panel  
shown i n  F igure  2-46 will  accommodate 
9 in terspace  l ines and 18 in t raspace  lines. 
The in terspace  i ines which t e rmina te  in 
Type 621  11 End Seals ,  connect t o  the 
various antennas and to other radio  
s p ~ c e s  . Each i n t e r p a c e  l ine  connects  
to a vert ical  row of four jacks .  The 
escutcheon plate a ssoc ia ted  with each 
line should be m a r k e d  to indicate the 
remote  terminat ion of tha t  l ine .  

A double row of jacks,  each fitted with 
a Type 621 12 Concentric  Jack  T e r m i n a-  
tion, i s  provided on each panel for  t e r -  
minating the in t raspace  l ines .  These  
lines connect to  the u 3 r ; n i 1 ~  r e c ~ . l ~ e r ~  

frequency m e t e r  o r  other equipment 
positions . -White escutcheon plates a r e  
mounted between each pair  of jacks to 
enable the opera tor  to m a r k  the r e s p e c -  
tive communications channels ,  f requen-  
c ies  or schedules the re- on .  These  
markings may be made with pencil or 
ink and m a y  be e r a s e d  or  washed off a t  
will .  

The t r a n s f e r  panels  a r e  intended to be 
mounted on a bulkhead with the cables 
entering the  top and s ides  of the c a s e .  
However, they may be mounted on a 
panel o r  on b racke t s .  F igure  2-50 in-  
dicates th is  a l t e rna te  a r rangement  with 
the cables  entering the back of the c a s e .  
Such a procedure  i s  possible when the re  
is s u f f i c i e ~ t  space  hehind the panel t o  
permit  bending the cable .  This distance 
should be m o r e  than s ix  incnes .  

The dimensions and stock numbers  for 
these  four t r a n s f e r  panels a r e  given in 
Table 2-6.  The fittings supplied with 
each of these  panels a r e  l i s ted  in Table 
2 - 7 .  

SHANGE 1 2- 49 

TABLE 2 - 6 .  RECEIVING ANTENNA TRANSFER PANELS 
r 

Reference  
Drawing 

Navy 

Type 
Number 

I 

I I 

NlC-P-2375 KA 49F  L41U I I I 

I 

N16-P-2376 R A  49F 242 i I i I 
Nl6-P-2377 / R A  49F  243 

Standard Navy 
Stock Number 

Overal l  Dimensions 
(Inches)  

I I 1 I 

j 1 I i j i i I I 
i 

I I i - I I 

I I 
i I i i I 

18-i/8 13-1111 1 7 - ~ - 9 3 1 2 1 - 5 5 0 1  ! N16-P-2378 RA 49F  244 1 
I 
I 

I 
I 
I I 

ESO 
Stock 

Number- 
Height 

I 
17-S-93142-7931 1 3 4 4  / 1 ~ - 1 / 8  

i 
34-5/16 

Width 

r 1 

i I 
i 23405 18-1/8 
I I 

Depth 

I z i r O l  i . I - l / l i / i o - 9 / 1 6  1 5-112 i 
LO-9/16 

I 

5-112 i 17-S-93129-7183 
I 
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TABLE 2 - 7 .  FITTINGS SUPPLIED WITH ANTENNA TRANSFER PANELS 

The t r a n s f e r  panels a r e  made  with 70- 
ohm fi t t ings and designed for  u s e  with 
70-ohm cables  such a s  RG-11/U and 
RG-12/U.  However, R G - ~ o / u ,  50-ohm 
cable  m a y  be used with these  fittings by 
sl ightly enlarging ihe holes fo r  the  inner  
conductor .  

F 

Fi t t ing  

Concentr ic  Jack  
NT-49120 

Concentr ic  Jack  
Termina t ion  
NT-62112 

18" Pa tch  C o r d  
NT-49122B 

1 36" Pa tch  C o r d  

i NT-49123B 

The patchcords  should be taken a p a r t  
and inspected  periodical ly to  s e e  that 
connections a r e  s e c u r e ,  and that  no 
f rayed  shie ld  conductors can  shor t  the  
antenna c i r c u i t s  to ground.  

6 .  ANTENNA TRANSFER PANEL SB- 
3461s 

- 
I 
I 
I I I I 

I 

48" Pa tch  Cord  i 
I 

! 12 I 
NT-4915OB 

I 
I 

I 
I 

T r a n s f e r  

Antenna T r a n s f e r  Pane l  SB-3461s i s  
s i m i l a r  t o  the s tandard  antenna t r a n s f e r  
panels  except  that it u s e s  "quick- 
disconnect"  type connectors .  It p e r m i t s  
the opera t ion of a maximum of twelve 
r e c e i v e r s  f r o m  t h r e e  an tennas .  

The SB-3461s consis ts  of a n  aluminum 
case on which a r e  mounted the upper 

and  lower halves of a n  aluminum front  
panel ( F i g u r e  2- 51) .  Twel\-e jacks a r e  
mounted on the upper  half of this  front  
panel and a r r a n g e d  in t h r e e  ve r t i ca l  rows 
of four jacks e a c h .  Aluminum par t i t ions  
in the c a s e  shie ld  the  ver t ica l  rows of 
jacks f r o m  one a n o t h e r .  

T h r e e  antenna input jacks a r e  m e u ~ t e d  
on top of the c a s e ,  one for each ve r t i ca l  
row of four  j acks .  The top jack in the 
row i s  connected di rec t ly  to  the c o r r r -  
sponding antenna jack; the remaining 
t h r e e  jacks in the row a r e  connected 
through 62 -ohm decoupling r e s i s t o r s  . 

On the lower  half of the front  panel 
a r e  mounted twelve jacks which a r e  con- 
nected to corresponding jacks on the r e a r  
of the  c a s e .  Twelve u G - ~ ~ ~ A / U  plugs 
a r e  supplied with the unit to connect the 
l ines f r o m  the  r e c e i v e r s  t~ the jacks on 
the r e a r  of the c a s e .  Also supplied a r e  
twelve patch cab les  fo r  connecting the 
jacks on the lower front  panel with those  
on the upper f ron t  panel .  

T r a n s f e r  

CHANGE 1 

T r a n s f e r  
Pane l  

NT-23404 
P a n e l  

NT-23406 
Panel  

NT-23405 
I 

Pane l  
NT-23407 

I 

T r a n s f e r  

--- 

1 

150 

30 

10 

i 8 I 

60 

12 

6 

10 

I 
90 

18 

8 

i 6 

5 1  

18 

8 

10 
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2- 4  Section NAVSHIPS 900 ,  1 2  1(A) 

RG - IO/U 

TO RECEIVERS 

INSTALLATION 
METHODS 

ANTENNA CLAPAP PLATE 

U r G E  0 VflTLd 6RAC k E T  

SLrlT 1riSTALLLTIC)rj) 

V l r l Y L  TAPE 

PISTANCE DE- 
TERf{llNED b Y  
QUANTIT'I OF 
I-INITS !JSEp 

RG-O/U 
TO 

APlTE r: r4 A 
RG-IO/!J VIITF ARhlQR REf'>'OVED - 1  

RECEPTACLE NAME PLATE I: 

TO SECURE JACK j WHEN XOT 1% 

NOTE 

1. A complete ship installation will con- 
s i s t  of stacked receptacle  panels (one for  each 
permanent antenna installed), one clip panel 
and one antenna clamp plate s tackedas shown. 

Figure  2 -52. Submarine Receiving Antenna Transfer  Panel  
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7 .  SUBMARlNE RECEIVING ANTENNA 8 .  IDENTIFICATION O F  RECEIVING 
TRANSFER P A N E L  ANTENNAS 

A specia l  receiving antenna t r a n s f e r  
panel for  use on submar ines  i s  shown 
in Figqcrre 2 - 5 2 .  Eecause of space  l i m -  
i t a t i ~ n s  on submar ines ,  it i s  not p rac t i -  
ca l  to use  the s tandard  antenna t r a n s f e r  
panels such  a s  Navy Type 23406.  A 
separa te  receptacle  panel i s  used for  
each permanently instal led antenna; 
this provicirs r l i r l r  L e c e p t a c ! ~ ~  connecte6 
to each antenna.  Like r e c e i v e r s  should 
not be used on the s a m e  antenna unless 
n e c e s s a r y .  Clips a r e  provided on a 
plate at  the bottom of the panel to s e c u r e  
the rece ive r  jacks when they a r e  not 
i n  u s e .  Since the a r m o r  i s  removed 
f rom that portion of the rece ive r  l ines 
f rom the c lamp plate to the t r a n s f e r  
panel,  it i s  important  that the cable 
a r m o r  i s  secure ly  bonded to tne c iamp 
p!&te t h rnugh  t h e  a r m o r  c lamp.  The 
a r m o r  on the coaxial  cables  f r o m  the  
antennas should  a l so  bc: secure!.; b o ~ d e c l  
to the recep tac le  panels through the 
a r m o r  c l a m p s .  

The Bi l reau has received a beneficial  
suggest ion recommending posting a  
nameplate on antenna t r a n s f e r  pafiels 
whereby the useful frequency range of 
any receiving antenna instal led in a ship 
will be readily apparen t .  

In accomplishing this  suggest ion i t  i s  
recommended that each antenna t e r m i n a l  
nn  a n  an t enna  t r a n s f e r  panel r ece ive  a  
nameplate approximately one -half inch 
by one and one-half inches .  This name-  
plate sha l l  contain the antenna des igna-  
tion and the length of the antenna in feet  
( i . e . ,  RA-61 over 52 fee t ) .  A second 
nameplate of the s a m e  s i z e  shal l  be f a s -  
tened adjacent  to each antenna s o  that 
the useful frequency range of the  antenna 
may be known. This information shal l  
be engraved on t h e  second plate ( i . e  ., 
2- 7  m c ) .  If th is  i s  not poss ib le ,  then 
the second plate shal l  be of a  m a t e r i a i  
su i t ab l e  for  the personnel  of the  sh ip  to  
r e c o r d  the useful range of each antenna 
a s  it becomes known f r o m  actual  use .  
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It i s  recommended that antenna trunks 
be replaced by RG-18/U o r  some s i m i -  
l a r  low- loss coaxial  cable when the fol- 
lowing types of antenna installations a r e  
used: 

(1)  Broad-band antennas.  
(2) High-efficiency, automatically 

tunable matching networks a t  the base  
of the antenna. 

( 3 )  Fixed matching networks a t  the 
base  of the antenna with switching a r  - 
rangements to cover  the band. 

(4)  A fixed matching network at  the 
base  of the antenna to cover the low-fre-  
quency region. 

c .  INSTALLATION O F  GROUND 
STRAPS. -The installation of R F  ground 
connections should be performed with 
the s a m e  c a r e  a s  used in making "hot" 
o r  "live1' connections. If a ground s t r a p  
pe r fo rms  i t s  proper  function, it c a r r i e s  
c u r r e n t  substantially equal to that c a r  - 
r i e d  by the center  conductor of the t r a n s  - 
miss ion line. With shipboard t ransmit  - 
t e r s ,  copper s t r a p  i s  recommended for 
R F  grounding. The Bureau  has found 
that a piece of solid s t r a p  i s  superior  to 
copper bra id  when conducting R F  c u r -  
ren t s .  Where flexibility i s  needed, a 
slightly longer s t r a p  i n  the fo rm of a 
half-loop can be  used.  

BuShips Instruction 9670. 16, dated 
2 January 1953, provides the following 
minimum requirements  fo r  the ground- 
ing of electronic equipment installed on 
ships: 

"All electronic equipment whose DC 
res i s t ance  f rom c a s e  to ground exceeds 
0. 01 ohm, shal l  be grounded by the use  
of s t r a p s  a s  follows: 

(1)  On units requiring sound isola-  
tion, the s t r a p s  shal l  be copper braid,  
not l e s s  than 112 inch wide. 

( 2 )  On other units,  the s t r a p  shall 
not be l e s s  than 0. 020 inch thick by 1 / 2  
inch wide, sheet  copper o r  b r a s s .  

( 3 )  The surface  a t  the points of a t -  
tachment of the s t r a p s  shal l  be thor - 
oughly cleaned to i n s u r e  a meta l- to-  
meta l  contact.  

(4)  The s t r a p s  shal l  be a s  shor t  a s  
possible with only enough loop allowed 
to pe rmi t  sa t i s fac tory  deflection of shock 
o r  sound isolation mounts. 

( 5 )  The s t r a p  connections shal l  be 
locked to prevent loosening f rom vibra-  
tion. 

(6)  Only one s t r a p  will  be required  
for  each unit unless t e s t s  indicate m o r e  
a r e  needed. l 1  

Static o r  DC ground s t r a p s  a r e  neces-  
sa rywhen  the transmitt ing equipment is 
shock mounted. This i s  p r imar i ly  a 
m e a s u r e  of protection for  personnel  
against  injury f rom s t r a y  voltages,  s tat ic  
charges ,  o r  high DC potentials.  As iri 
the c a s e  of R F  grounds, a solid copper 
s t r a p  should be used and a l l  connection 
points should be scraped clean and tightly 
secured.  The equipment should be 
grounded to the deck o r  bulkhead. 

Aboard ship where t r a n s m i t t e r s  and 
antennas a r e  unbalanced to ground coax- 
ia l  line o r  a t runk should be used f rom 
the antenna lead-in to within a few inches 
of the t r a n s m i t t e r s '  output terminals .  
A good R F  ground connection should be 
made f r o m  the outer  conductor o r  shell  
to the t r ansmi t t e r  case .  BuShips draw - 
ing RE 6 6 ~  2071 shows the p roper  method 
for  bonding the trunk to the t r ansmi t t e r  
case .  The t r ansmi t t e r  c a s e  should a lso  
be bonded to the deck o r  bulkhead with 
a ground s t rap .  

. SAF'ETY PRECAUTIONS.- Antennas 
for  t ransmitt ing shal l  be instal led so  a s  
not to be readily access ib le  to unauthor - 
ized persons .  A minimum clearance  of 
10 fee t  for  low-power antennas and 12 
fee t  for  medium and high-power antennas 
shal l  be allowed above spaces  normal ly  
access ib le  to personnel.  (See Bureau 
of Standards Handbook H30, National 
E lec t r i ca l  Safety Code. ) 

Antenna lead-in conductors shal l  be 
instal led and protected to prevent  p e r -  
sonnel f r o m  readily coming into acc i -  
dental contact with them. Lead- in con- 
ductors  shall  be secure ly  fastened to 
suitable insulators which provide a 
c learance  of a t  l eas t  2 inches f rom the 
n e a r e s t  surface.  If the lead- in has  a n  

CHANGE 1 



INSTALLATION 
METHODS 

NAVSHIPS 

effect ively grounded m e t a l  s h e a t h ,  s u c h  
a s  coaxia l  cable ,  it m a y  be a t t ached  
d i r e c t l y  t o  any  s u r f a c e .  

The antenna  l ead- in  should be  provid-  
ed with a grounding swi tch  for  i ightning 
p ro tec t ion .  If no conducting pa th  between 
the  antenna and ground is  i ~ r o v i d e d  in 
the  connected  equipment ,  m e a n s  s h a l l  
be provided  for  dra in ing  s t a t i c  c h a r g e s  
f r o m  the  an tenna  s y s t e m .  

In w i r e  antenna ins ta l la t ions  the con-  
n e c t o r s ,  c l a m p s ,  s h a c k l e s ,  e t c  . , s h a l l  
be s t r o n g  enoiign i u  ~ i t h s t s n "  load 
which will  b r e a k  the antenna w i r e  i t s e l f .  
A sa fe ty l ink  which will  r e l e a s e  the  w i r e  
befor c it b r e a k s  sha 11 be used  in a l l  w i r e  
t r ans

m

i t t ing  antenna ins ta l la t ions  ( r e f e r  
back t o  F i g u r e  2 - 2 2 ) .  

a * G E N E R A L .  - When o t h e r  types  of 
R F  t r a n s m i s s i o n  l ines  a r e  not spec i -  
i i ed ,  a n  antes.-.a t runk i s  i n s t a l l ed  b e -  
tween the  r a d i o  t r a n s m i t t e r  and  i t s  
an tenna .  An antenna  t r u n k  I s  bas ica l ly  
a  coaxia l  l i n e .  It c o n s i s t s  of a  so l id  
inner  conductor ,  suppor ted  bystand-off  
i n su la to r s  in the  cen te r  of a me ta l l i c  
t r u n k .  T h e  c r o s s  sec t ion  of the  t r u n k  
m a y  be r e c t a n g u l a r ,  s q u a r e  o r  c i r c u l a r  
in  shape .  The 9 x 11 inches  r ec t angu la r  
t r u n k  i s  commonly  ~ s e d  in sh ipboard  
in s t a l l a t ions .  A typica l  sh ipboa rd  an-  
tenna  t runk  ins ta l la t ion  i s  shown in 
F i g u r e  2- 54 .  

T h e  t r u n k  i s  used  for  shielding p u r -  
p o s e s ,  f o r  mechan ica l  pro tec t ion  of the  
anterlna btis and a l s o  t o  p reven t  pe r sonne l  
f r o m  acc identa l ly  coming in  contact 
with the a n t e n n a  bus .  In exposed  l o c a -  
t ions  the  t runk  should extend high enough 
5 0  that p e r  sorind! cannot acc identa l ly  
s o m e  in contact  with antenna l e a d - i n .  
E'lgure 2 - 5 5  shows these  c l e a r a n c e s .  

k i i s i  ~f t runk s l z e s  and fit t ings clsed 
with s o m e  of the  sh ipboard  t r a n s m i t t e r s  
i s  given in Table  L-8. 

J 'TRUNK SIZES.-  Antenna t r u n k s  
;ii-c made irr .;e-~-era! sizes in o r d e r  to 
accommoda te  rad io  t r a n s m i t t e r s  L a v - l f i g  
di f ferent  power oiitputs . The following 
r ec t angu la r  t runk5 a r e  commonly  ilsed 
;i, s h i p b ~ a r d  ~ n s t a l l a t i o n s :  

Sec t ion  2 - 5  
P a r a g r a p h  2d 

( 1 )  6 x 8 inches  for  t r a n s m i t t e r s  in 
the  f requency r a n g e  of 2 t o  30 m c  and  
having a power output of l e s s  than  100 
wa t t s .  

( 2 )  9 x  11 inches  for  t r a n s m i t t e r s  of 
a f requency r a n g e  of 1 7 5  kc to 30 rric 
drld a poYvkrer clstprlt of 100 t o  500 watts  . 

( 3 )  18 x 20  inches  for  transrr?..itters 
of a f requency r ange  of 175 to 600 kc  
and  a power output of 500 wa t t s  o r  
g r e a t e r .  

c .  T R U N K  MATERIAL 

(1) P R E F E R R E D  MATERIAL. - 
T r a n s m i t t e r  an tenna  t runks  s h a l l  be 
f ab r i ca t ed  of shee t  s t e e l  c ~ n f o r m i n g  with 
Mi l i t a ry  Specif icat ion MIL- S-  161 13, 
(Grade  M, Type  I )  of a  min imum th ick-  
n e s s  of 0 .094 inch with a copper  cladding 
of 0 .008 inch on one s ide  ( in s ide )  only .  
Th i s  m a t e r i a l  is l i s t e d  a s  i t e m s  945A 
(Std.  Navy S tockNo.  G47-S-67425-5310),  
946 (Std. Navy Stock No. G47-5-67425- 
S S i O j ,  and 9.17 (Std.  N a v y  Stock No. 
G47 -S-67425-5610) in Sect ion 47 ,  Gen-  
e r a l  S t o r e s  Sect ion of t h e  Cata log  of 
Navy M a t e r i a l .  It i s  r e c o m m e n d e d  that  
o r d e r s  be made up of i t e m s  946 a n d  947, 
a s  t h e s e  l a r g e r  sizes a r e  m o r e  econom-  
i c a l  and  wil l  l imi t  the  number  of i t e m s  
to be c a r r i e d  in s tock .  

( 2 )  SUBSTIT UTE MATERIAL. -When 
t h e  above copper- c l ad  s t e e l  i s  not a v a i l -  
ab le ,  i t  is p e r m i s s a b l e  to  subs t i tu te  
a luminum f o r  u s e  in fabr ica t ing  r ad io  
t r a n s m i t t e r  antenna t r u n k s .  In g e n e r a l ,  
a l u m i n ~ i m  shouid be iiscd only f o r  s p e -  
c i a l  ins ta l la t ions ;  i .  e . ,  in mine c r a f t  
w h e r e  tf4e magnetic  s igna t l l re  m u s t  be 
kept  low. 

The alriminum shouid be t l  ST 6 in 
acco rdance  with F e d e r a l  Specif icat ion 
QQ- A-  327 with a  minimurm th i ckness  of 
O.lL5 rncn. The inside and   ats side of 
f ab r i ca t ed  t runks  sha l l  be t r e a t e d  with 
a  z inc  c h r o m a t e  p r i m e r ,  t he  outs ide  to  
be painted a s  r e q u i r e d .  

d. :NNfr;LY C'2NDGCTCR, - q 1 k -  * n n p v  1 L L L  A A A A . b  A 

conductor  of the  antenna t runk  s h a l l  be 
copper tubing in  acco rdance  with F e d -  
e r a l  Specif icat ion W W - T  -793.  It shall 
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I N S T A L L A T I O N  
M E T H O D S  

NAVSHIPS 900, 121(A) Section 2- 5 

4. 

( n ) t 1ORIZONTAL CLEARANCE 

N O T E  

Uninsulated portion of 
transmitting antennas 
shall be out of normal  
reach of personnel. 

F i g u r e  2-5.i. Clearances F o r  Xritenna Trunks 
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be f r e e  of kinks,  dents ,  rough spots o r  
other deformat ions .  If it i s  n e c e s s a r y  
to join sec t ions  of the inner conductor 
to f o r m  a continuous length, a copper 
s leeve  sh,il l  be fitted over  the ends of 
the inner conductor and soldered.  

e. INSULATORS. - The types of in-  
su la to r s  used wi th the  v,lrious s i ze  trunks 
a r e  shown in Table 2- 8 .  Dzsc r i r~ t ions  
and drawings of these insula tors  a r e  
given in Section 2 -7 of this  chapter .  

Stdlid-off i i i s ~ l a t s r  s s!:all b e  rr.e--?ted 
on soft rubber pads, 1 / 4  inch thick and 
of the s a m e  outer  dimensions a s  the in-  
sula tor  base .  

A bulkhead insula tor  shal l  be used to 
support  the inner conductor whenever 
the trunk p a s s e s  through ;i watert ight  
bulkhead o r  deck.  

An ent rance  insulator  shal l  be used to 
t e rmina te  the antenna end of the trunk. 

These  insula tors  shal l  be mounted with 
bol ts ,  s tuds o r  screws;brazing o r  weld- 
ing i s  not acceptable.  

f .  INSTALLATION 

(1) Antenna t runks  shall  be contin- 
uous both mechanical ly and e lec t r ica l ly  
f r o m  the t r a n s m i t t e r  to the antenna end 
of the trunk.  

( 2 )  They sha l l  be a s  s h o r t  a n d a s  
f r e e  f rom bends a s  pract icable .  

( 3 )  The inside c o r n e r  of a l l t r u n k  
bends shal l  have a  n~ini rnum radius  of 
3 i n c h e s .  

( I )  Access  doors  o r  r evovnbiv  S ~ C  - 
t ions shall  be vrovided to p e r m i t  i n -  
spection a n d  m,*intenc~nce of a11 s tand-  
~ f f  a:;d b::!khc;~d i r i s u l ~ t e r  s = I  0 1  i n  
the trunk.  

(5 )  Each s e a m ,  with the t.xct.l)tic311 
of bolted a c c e s s  covers .  ,ind joints in  
which continuity of shielding o r  e l e c t r i -  
c a i  conductivity mus t  be ~ ~ ~ d i i ~ t a i n e d  
sha l  be welded. 

( 6 )  The inside of the t runk shall  be 
+ ~f , , , w ~ t ~ r  n r  oxicin - L A  L L  

t ion. All plane su r inces  shaii be smooth; 
scrz;cs, bs!ts, burrs o r  sharr ,  r e d g e s  
sha l l  not prot rude f r o m  the inside su r -  
f d c e s  of t runks .  All joints shall  be f r e e  

of rough o r  jagged edges o r  s lag r e s u l t -  
ing f rom welding. 

(7) The inside and outside of the 
trunk sha l l  be t r ea ted  with a  zinc c h r o-  
mate  p r i m e r ;  the oiitside is to b e  painted 
a s  required .  Galvanizing of antenna 
trunk i s  not pe rmiss ib ie .  

(8)  Paint ,  va rn i sh ,  shel lac ,  g r e a s e  
o r  any other  f o r m  of coating shall  not 
be applied to the inner conductor, to 
any metal l ic  port ion of any insulator  in 
contact with the inner conduc t o r ,  nor to 
n n n r t i n n  nf c e r a m i c  o r  phenolic in- - - - I I - - -  

sulating m a t e r i a l s  forming a  p a r t  of the 
antenna sys tem.  

( 9 )  The t r a n s m i t t e r  end of the t runk 
shall  be bonded to the t r ansmi t t e r  by a t  
l eas t  two s t r a p s  in accordance  with 
BuShips drawing RE 66D 2071. The 
s t r a p s  shal l  be sheet  copper o r  brass 
not l e s s  than 0. 02 inch thick by 1 / 2  inch 
wide. The s t r a p s  shal l  be a s  shor t  a s  
possible with only enough loop allowed 
to p e r m i t  sa t i s fac tory  deflection of 
t r a n s m i t t e r  cabinet.  

4. THREE-INCH COAXIAL LINE (RG- 
162/U) 

In recognition of the problems of ship-  
ydrds in  making "coaxial i n s t a l l a t i ~ n s "  
f r o m  rectangular  t runks ,  a  p rogram has  
been ini t iated fo r  improving and s impl i-  
fying t ransmit t ing  antenna ins tallations 
aboard ship. As a s t a r t ,  a specia l  3-  
inch broadband coaxial  t r ansmiss ion  
line has  been developed. It has  been 
given the designation RG-  1621 U. This 
l i n e  i s  d i scussed  m o r e  fully in  another 
chap te r  of this  manual  (Chapter  3 ,  " A n-  
tenna Multicouplers").  

T h i s  l ine i s  supplied in 10-foot and 
20  -foot s t ra ight  sec t ions  with couplings 
f i r  joining sect ions  of the line. Con- 
nectors  a r e  a l so  supplied fo r  joining 
the inner conductors of the line and fo r  
;iiigriing thc sec t ions  of the lines. 

Since th is  i s  a  r igid l ine ,  45-degree 
2nd 90- degree  b e n d s  are  available to 

1 I i iexibiiity in instaiiaiivrl. 
An end sed i  i s  used  i" p i - ~ ~ i d ~  a P ~ C S  

sure - t i g h t  fitting a t  the end of t h e  trdrls - 
miss ion line a s  well as  a means  for  
attaching the antenna lead-in. 
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During handling and a s s e m b l y  of th i s  
l ine the outer  conductor m u s t  not be  
dented o r  bent  in any manner .  Also the 
in te r io r  of the line mus t  be kept c l ean  
of any fore ign m a t e r i a l  such a s  flux, 
chips ,  dus t ,  e tc .  It i s  r ecommended  
that  the l ine be supported e v e r y  5 fee t  
when long lengths a r e  instal led.  

Some of the c h a r a c t e r i s t i c s  of the 
RG-162/U coaxial  t r a n s m i s s i o n  l ine 

INSTALLATION 
METHODS 

a r e  given below: 

C h a r a c t e r i s t i c  
Impedance.  . . . . . . . . . . . . . .  175 ohms  

Outside Diamete r .  . . . . . .  3. 125 inches 
Wall Th ickness . .  . . . . . .  . 0 .049  inches 
Inner Conductor 
Diamete r .  . . . . . . . . . . . .  . O .  156 inches, 

Spacing Teflon 
S p a c e r s  . . . . . . . . . . . . . . . . . . I  8 i n c h e s  

Frequency  Range. .  . . .  up to 2200 mc 

TOP VIEW 
'6 HOLES sf DlAM 

F i g u r e  2-56.  N a v y  Type 24270 Antenna Switch 
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5 .  ANTENNA DISCONNECT SWITCHES 

a .  GENERAL.  - F-ntenna d isconnect  
swi tches  a r e  used  in sh ipboa rd  in s t a l l a -  
t ions to disconnect  tne antenna  f r o m  t h e  
r a d i o  t r a n s m i t t e r .  The  swi tch  i s  usual ly 
a l a r g e  knife swi tch  in s t a l l ed  ove rhead  
adjacent  to  t h e  t r a n s m i t t e r .  A d i scon-  
nec t  swi tch  s e r v e s  two p u r p o s e s :  it 
g rounds  the  antenna a s  well  a s  b r e a k-  
ing the  c i r cu i t  between the  t r a n s m i t t e r  
and  antenna .  

b .  T Y P E S .-  Antenna swi tches  sha l l  
be of the type spec i f ied  o r  f ab r i ca t ed  
in accordanct .  with the  BuShips type 
p lan .  The  types  of swi t ches  m o s t  c o m -  
monly used  in sh ipboa rd  ins ta l la t ions  
a r e  a s  i n l l n w s :  

( 1 )  NAVY TYPE-24270 ANTENNA 
DISCONNECT SWITCH ( F i g u r e  2 - 5 6 ) .  - 
T h i s  disconnect  swi tch  i s  e s sen t i a l ly  a  
s ec t i on  of 9" x 11" t r a n s m i t t i n g  antenna 
t runk  containing a  s ingle  -pole,  t h r e e  - 
+ - 0  , , I  The  t h r e e  pos i -  yu.3 I L I W I I  * \ I L L &  L 

t ions  a r e  m a r k e d  on the cove r :  
"GROUND", "CLOSED" and "OPEN" . 
This  swi tch  has  a  sh i e ld ,  o r  blanking-  
off p la te ,  which i s  i n s ? r t e d  into the  
t runk  sec t ion  of t h e  swi tch  between the  
slvtlitch I ~ . e c h a n i s m  and the  bus leading 
t o  the  t r a n s m i t t e r .  An in t e r lock  p r e -  
vents  the sh ie ld  f r o m  b e i n g i n s e r t e d  in-  
t o  the  s l ide  except  when the  swi tch  i s  
in the  grounded pos i t ion .  After  the  
sh ie ld  has been i n s e r t e d  into t h e  s l ide ,  
it locks the  opera t ing  handle in the  
groundcd pos i t i on .  T h i s  p reven t s  c l o s -  
ing t he  swi tch  aga ln  before  the  sh ie ld  
has been  r e m o v e d .  T h e  t runk  sec t ion  
of the  swi tch  i s  f ab r i ca t ed  of c o p p e r -  
L!;C: a t c ~ f  (;!addizg 2 . 9 9 9 I '  th ick ,  inside 
on ly ) .  

( 3 )  C a ~ a c i t y :  200 a m p e r e s  at  15009 
volts . 

( b j  S tandard  Navy Stock Nunlber:  
17 -S-534-8777.  

( c )  ESOStock Number :  N16-S-12100 
1 -I\ ,,'*! I?zfc; incc L'rawing:,U,E L 4 J  ! 61-4 

( 2 )  lhyTA1{Y TYlr)E-Z4ZQS .PLI\\TTEr\!NA 
DISCONNECT SWITCH ( F i g u r e  2-57)  .- 
T a s i n g l e  -pole,  double- throw kni fe  

Sec t ion  2- 5 
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swi t ch .  It has two pos i t ions :  "CLOSED" 
and  "GROUNDED". The  swi t ch  conta ins  
two NT -61 175A Insu la to r s  a s  s u p p o r t s .  
It h a s  two c o m p r e s s i o n  type  t e r m i n a l s  
for  c lamping on a 3 / 8 1 !  OD copper an-  
tenna b u s .  

( a )  Capaci ty :  200  a m p e r e s  a t  7500 
vo l t s .  

( b )  S tanda rd  Navy Stock Number:  
17-S-53636-1073,  

( c )  ESOStock Number :  N16-S-12075 
( d l  Re fe rence  Drawing:  R E  2 4 F  146 

(3 )  N A V Y  TYPE- 24223  ANTENNA 
DISCONNECT SWITCH ( F i g u r e  2- 58) .  - 
This  swi tch  i s  a  s ingle-pole ,  double- 
th row knife swi tch  with a "CLOSED" 
and  a  "GROUNDED" pos i t ion .  It has  a  
bus b a r  c l a m p  type  t e r m i n a l  on e i ther  
end for  connect ing to  a  3 / 8 "  OD antenna 
b u s .  The  swi tch  i s  suppor t ed  by two 
NT-61174B I n s u l a t o r s .  

( a )  Capaci ty:  100 a m p e r e s  a t  2500 
vo l t s  ; 

(b )  S tandard  Navy Stock Number :  
17-S-53632-2513. 

( c )  ESOStock Number :  N16-5-12060 
( d )  R e f e r e n c e  Drawing: R E  2 4 F  147 

c .  INSTALLATION.-  It i s  sugges ted  
tha t  when any ba r  type  antenna  d isconnect  
swi tch  (drawing R E  66F  31 1 )  p re sen t ly  
ins ta l led  in many  9" x 1  1  " antenna t runks  
i s  in need  of r e p a i r ,  tha t  it be r ep laced  
by the  ins ta l la t ion  of a Navy Type 24270 
antenna  d isconnect  swi tch  a s  a n  a l t e r a -  
t ion equivaient  t o  r e p a i r .  

NOTE 

' [ ' h i s  does  not  imply that  a i l  
such  swi tches  m u s t  be r e -  
placed;  the  cos t  invoived in 
s u c h  a p r o c e d u r e  m u s t  be 
c o n s i d e r e d .  It i s  not nec -  
e s s z r y  t- r e ? 1 a c e  s~,x,ritc:h,~s 

tha t  i r e  in good worklng 
T \ v A o v  , . m l  a c  C 

. . ,,, , A A A , , ,  spec:f:ca!!lr Y 
d i r e c t e d  t o  do s o  by the  
bu reau  . 
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SECTION 2-6 

UHF ANTENNA INSTALLATIONS 

1. GENERAL 

With the increasing use of ultra-high 
frequency radio equipment in Naval ves - 
se l s ,  the antenna location problem has 
become very difficult. Experience has 
shown that extreme ca fe  must be taken 
in selecting UHF antenna locations. Of 
grea t  importance i s  the fact that the an-  
tenna mus t  be "in the clear".  This i s  
because mas t  s t ructures ,  stanchions, 
other antennas, rail ings,  s tacks ,  and 
other metall ic s t ructures  affect the an-  
tenna pattern. 

In shipboard instaiiations, it i s  very 
desirable  to cover 360 degrees in a z -  
imuth with both transmitting and receiv-  
ing antennas. If this can be accom- 
plished, t ransmit ted signals will be r e -  
ceived with the same strength a t  a given 
distance regard less  of the respective 
headings of the ships. It i s  a lso very 
important to obtain sufficient signal 
strength a t  the receiving antenna. Suf - 
ficient signal strength i s  dependent upon 
the amount of noise present on the f r e  - 
quency of the received signal and upon 
the signal-to-noise ratio.  

In order  to obtain what approaches full 
coverage in azimuth and also give usable 
signals a t  ranges from 15 to 20 miles ,  
the necessity of having UHF antennas a s  
high a s  possible cannot be over - empha- 
sized. 

As a resu l t  of having to vie for favor-  
able o r  the more  -favorable positions 
with beacons and radar  equipments, i t  
has become necessary in  some instances 
to accept compromise locations for  the 
UHF antennas. However, a t  l eas t  one 
of the U H F  antennas should be mounted 
in a high, c l ea r  position. Physical  l imi-  
tations and electronic requirements p r e  - 
vent installing al l  the UHF antennas in 
a s imi la r  position. The UHF multi- 

couplers should help to alleviate this 
condition. With multicouplers, it  is 
possible to operate several  equipment8 
simultaneously into the same antenna. 

2. INSTALLATION 

a.  TYPES OF ANTENNAS. - Many 
UHF failures can be t raced to the an-  
tenna. If the antenna i s  full of water 
o r  if i t s  insulator i s  painted, it  will not 
work. It i s  important that the antenna 
be installed vertically,  a s  all  Navy UHF 
communication equipments use vertical  
polarization. Two new UHF antennas, 
the AT-1 SO/SRC and the AS-390/SRC, 
have been developed and a r e  available 
for replacement of the Type 66147 an-  
tenna. The AS-390/SRC i s  designed for  
mounting on top of a mast ,  whereas the 
AT-15O/SRC should be mounted a t  the 
end of a yardarm o r  bracket. These 
new antennas offer a much better i m-  
pedance match to the transmission line 
throughout the band, and they also pro - 
duce a more  uniform radiation pattern, 
It i s  recommended that these two an-  
tennas be used wherever possible for in-  
stallations o r  for replacement of Type 
66 147 antennas. 

b. LOCATING THE ANTENNA. - Hav- 
ing a good antenna i s  not sufficient; i t  
must be installed in a location that p e r -  
mits it to radiate uniformly. Directiv- 
ity i s  probably one of the major faults 
in the UHF system.  A general  rule for  
insuring good UHF antenna coverage i s  
to locate the antenna in the clear.  This 
i s  not too difficult for a single antenna, 
but unfortunately an installation will usu-  
ally consist  of severa l  antennas. 

The mas t  and objects on the mas t  such 
a s  ladders,  brackets  and stays cause 
variations in the antenna pattern. It has  
been found that l i t t le improvement can 
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be effected by increas ing the antenna 
spacing f r o m  the m a s t  af ter  9 fee t  sepa-  
ra t ion has  been obtained. B e s t  r e s u l t s  
a r e  abtained when m a s t  extensions a r e  
instai led to elevate the UHF antennas to 
a high, c l e a r  position. Every  ship should 
b e  provided w i t h  at least ofie UEF antenna 
that  p ro jec t s  in the c l e a r  above the r a d a r  
on the m a s t .  

The bracket  o r  s tub m a s t  used to sup-  
por t  the antenna can cause  s e v e r e  pat-  
t e r n  distort ion.  B e s t  paiierrls d r  e oh-  
tained with stub m a s t s  when AS-39O/SRC 
antennas a r e  instal led atop the m a s t s .  
Wheni t  is n e c e s s a r y  to use  AT-150/SRC 
antennas,  they should be  a t  l e a s t  4 feet  
f r o m  the n e a r e s t  ve r t i ca l  sect ion of the 
suppor t  m a s t  o r  mounting b racke t  ( s e e  
F i g u r e  2 -59).  Horizontal m e m b e r s  of 
the support  b racke t s  will  not in te r fe re  
with the ver t ica l ly  polar ized radiation. 

Another considerat ion in the instal la  - 
t ioz cf VI-IF a n t e n ~ = r s  is the in te r fe rence  
caused  by spur ious  radiat ions f rom 
t r a n s m i t t e r s .  Tests  have showfithat  a 
horizontal  spacing of a t  l e a s t  21 fee t  o r  a 
ve r t i ca l  spacing of a t  l e a s t  4 fee t  should 
be maintained between receiving and 
t ransmit t ing  antennas ( s e e  F i g u r e  2 -59). 

To prevent  d i rec t iv i ty  effects  on the 
pa t t e rns  of nea rby  U H F  antennas ,  a spac - 
ing of 6 to 8 fee t  should be maintained 
between antennas ( s e e  F i g u r e  2-59).  

It has  been found that  a VHF antenna 
instal led c lose  to and in the f ield of a 
UHF antenna will cause  holes in the 
pa t t e rn  of the U H F  antenna; whereas ,  
another U H F  antenna instal led in the 
same location a s  the V H F  antenna will 
ntr, t . 

F i g u r e s  2- 60  and 2-61 indicate the r e -  
gions s ~ r  r ~ u n d l n g  cther antennas i n  
which it i s  not recommended to instal l  
UHF antennas.  As a ru le ,  the l a r g e r  the 
cb jec t ,  the g r e a t e r  i s  the separa t ion  r e  - 
quired.  

c. TRANSMISSION LINES. - The 
t r ansmiss ion  l ines used in UHF ins ta l la-  
A.: - - 
L L V L L S  a r e  5C-oh= sclid-dielectric cn2x-  
i a l  cab les .  Since maximum power e i i i -  
cie.je-y- is --a,..-- 

L t C j u ; L  Ld ii7 V H F  c ~ r n m u n i c a -  
t ions,  i t  is recommended that  RG - 18/ U 
be used.  This applies to r e c e i v e r s  as  

well  a s  t r a n s m i t t e r s .  Transmiss ion  
l ines  should be checked to insure  that  no 
s h a r p  bends o r  c lamp pinches a r e  p r e -  
sent .  Open and shor t- c i rcui ted  t e s t s  
shouid be performed frequently io de te r  - 
mine the condition of the l ine.  A typical  
U H F  instal lat ion i s  shown in  F igure  2-62.  

d. INSTALLATION RULES. - The fol-  
lowing genera l  ru les  can be applied to 
a l l  UHF antenna instal lat ions.  

( 1 )  K e e p  ..rertic21 z n t e n n a s  at  
l e a s t  one wavelength away f rom any v e r  - 
t ica l  conductors.  

( 2 )  If poss ib le ,  detune any ve r t i ca l  
conductors within two wavelengths of 
the zntenna. 

(3) Mount antennas a s  f a r  out f r o m  
supporting s t r u c t u r e s  a s  pract icable .  
Wider antenna-supporting s t r u c t u r e s  
and associa ted  gear  r equ i re  a g r e a t e r  
out r igger  distance between the antenna 
and m a s t  than na r row supporting s t r u c -  
t u r e s , f o r  the s a m e  dis tor t ion  in the r e -  
sulting a n t e ~ n a  pa t t e rn .  

(4) Keep a l l  conductors a s  c l o s e  to 
the supporting s t r u c t u r e  a s  possible,  to 
reduce  the shadow angle through the  
s t ruc tu re .  

(5) Make the supporting s t r u c t u r e  
e lec t r ica l ly  na r row by breaking up with 
insu la to r s  a l l  c losed loops, especia l ly  
those s m a l l e r  than one wavelength. 

(6) P a y  attention to angles m o d e r-  
a te ly  above the horizon f rom the antenna, 
i f  a i r c r a f t  communication i s  involved. 

( 7 )  Check the result ing antenna pat-  
t e r n s ,  preferably  a t  s e v e r a l  f requencies  
within the range of the equipment. Do 
this  both for su r face  and for  elevated 
t a r g e t s  i f  the equipment may be used fo r  
communication with a i rc ra f t .  

(8) I t  is des i rab le  when planning a 
UHF drl terrr~a sys tem to instal l  a t  l e a s t  
one AS-390 /SRC antenna atop a staff o r  
mas t .  This antenna can usually be corn - 
pietely "in the clearw. Type AT-1501 
SRC antennas a r e  designed for  mounting 
a t  the end of a horizontal  support  such -. 
3 s  a yarria r r r l  o r  bracket .  l'he b r a c k e t s ,  - - 
a r m s ,  masr; exiensiurls, e i ~ .  thzt the 
UHF antennas a r e  mounted on should b e  
hinged o r  pinned so that  the antennas 
a r e  access ib le  for  servicing.  
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2-6 Section INSTALLATION 
METHODS 

NAVY TYPE 
- - - - - - - - - - - - - - - - ̂- - - -  - 7- 

66131, ; / I  
1 1 ,  

A 
I 1 
1 4 '  

R egion surrounding Type 661 3 1 Antenna 
within which installation of U H F  antennas 
i s  not recommended. 

Region surrounding SC type r ada r  an-  
tenna within which installation of U H F  
antennas i s  not recommended. 

Tested to 18' where pronounced 

F igure  2-61. Recommended Clearances  Around Radar and E C M  Antennas 

2- - R-- 
SC TYPE RADAR 

ANTEPJNA 

CHANGE 1 

directivity w a s  sti l l  obeerved; 
(unable to measu re  beyond 18'due 
to limitations of tes t  mount). 

A 5 '  -- 

- - +-- 
5 ' 

1 

-+ - -. - 



INSTALLATION 
METHODS 

UHF ANTENNA, 
\ AS-330/SRC \ / OR 

RF FILTER 
NAVY TYPE-53349 

(SEE NOTE 2) 

NAVSHIPS 900,12l(A)  Section 2 -6 

NOTES 

1. Limit  cabie length to 200 feet .  F o r  
cabie runs  100 fee t  o r  l e s s ,  R G -  1O/U may 
be used in l ieu of RG-18 /U .  UG-941A/U 
connectors will then be used instead of UG- 
982 / U connectors.  

2.  If harmonic output of TDZ causes  
in ter ference  on o the r  r e c e i v e r s  o r  t r a n s -  
m i t t e r s ,  such as  r a d a r ,  the R F  Filter ST = 

53349 may be left connected. If the f i l te r  
is not used run  a length of R G -  i 8 i  Ufrom 
the antenna to the output jack on the TDZ.  

TDZ TRANSMITTER 
NAVY TYPE-52342 

RDZ RECEIVER 
NAVY TY PE-46275 

CHANGE 1 

Figi i rc  2 - 5 2 .  Typical  U H F  Instal lat ion 





NAVSHIPS 900,  12 1 (PA) A- D  INDEX 

INDEX 

F i g u r e  o r  
Table 140. 

Page Subject 

................................. Antenna c lamps .  
. . . . . . . .  Antenna c lamps for  5/16" (6x19) wire  rope .  

. . . . . . . . . . .  Antenna c lamps for  7-#18 antenna w i r e . .  
A n t e n n a  d i s r n n n e c t  s w i t c h e s . .  - - - - - - - - - - . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G e n e r a l  
Types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Instal lat ion. .  
. . . . . . . . . . . . . . . . . . . . .  Antenna entrance a s s e m b l i e s .  
. . . . . . . . . . . . . . . . . . . . .  Antenna insula tors ,  types of .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Stra in  insu la to r . .  
............................ Standoff insula tor .  
........................... Entrance insula tor .  

Feed th ru insu la to r  ............................ 
E n d s e a l . . . .  ................................. ...................... Antenna leakage res i s t ance .  ............................ Antenna maintenance.  ..................... Antenna rigging photographs. 

.............................. Antenna safety link. 
................ Antenna switch, Navy Type-24206. 
. . . . . . . . . . . . . . . .  Antenna switch, Navy Type-24223. 
................. Antenna switch, Navy Type-24270. 

Antenna t r a n s f e r  panel, Navy Type-23406, .................................... front  view of. 
Antenna t r ans fe r  panel,  Navy Type-23406, ............................... right s ide view of. 

................. Antenna t r ans fe r  panel SB-364/S. ......................... Antenna t r ans fe r  pane l s . .  
Antenna t r ans fe r  panels ,  Table of fittings 
suppl iedwith  .................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Antenna t runks  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aritenna iiirnbiickles 

. . . . . . . . . . . . . . . . . .  Antenna wire  and fittings, l i s t  of.  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Antennas, recelvrng. .  

.......................... Antennas, t ransmit t ing .  
. . . . . . . . . . . . . . . . . . . . . . . . .  Antenna, U H F . .  .-. ...... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Antennas, whip. 

Antennas, w i r e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................... Cable s t r a p s  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clamps,  antenna. .  

P - .- .- - - A  - - - ---: 
\ . A O I I I I C C L U I  3 ;  ~ 1 i - E  X ' G p C . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

Disconnect switches,  antenna.  . . . . . . . . . . . . . . . . . . . .  
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P - T  INDEX NAVSHIPS 900,12 1 (A)  

F i g u r e  o r  
Table  No. 

Page Subject 

................ Painting r a d a r  antenna hoods . .  ................... . Photographs antenna r igging.  ............ Protect ive  devices ,  receiving antenna.  

. . . . . . . . . . .  Receiving antenna distr ibution s y s t e m s .  . . . . . . . . . . . . . .  Receiving antenna t r a n s f e r  panels .  ............................ Receiving antennas . .  
. . . . . . . . . . . . . .  RG-162/U, three- inch coaxial  l i n e . .  

Sa fe ty l inks  ..................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Safety p recau t ions . .  
. . . . . . . . . . . . . .  Work on t ransmit t ing  a n t e n n a s . .  ........................... Stack g a s  warning.  ............................. Warning s i g n s . .  ......... Safety precautions for  m a s t  w o r k e r s . .  

. . . . . . . .  Safety precautions - t r ansmi t t ing  antennas .  ................ SB-346/S,  antenna t r a n s f e r  panel .  
. . . .  Separat ion of antennas - i r ansmi t t ing  antennas .  

........................................ Shackles ............................. Stack gas  warning. .  ............................. Standoff insu la to r s . .  
.................. . Standoff insula tors ,  NT 61 174B. 

...... Standoff insula tors ,  NT-61175A and -61176A. 
.................... Standoff insula tor ,  NT -61 339. ................... . Standoff insula tor ,  N'T 6 1664C. ........................... Staples and padeyes . .  

.............................. Stra in  i n s u l a t o r s . .  ......... Stra in  insula tors ,  NT-61479 and -61481. .  
. . . . . . . . .  Stra in  insu la to r s ,  NT-61493 and -61494.. 

Stuffing tubes ,  receiving antenna 
........................... distr ibution s y s t e m s . .  

. . . . . . . .  Submarine receiving antenna t r a n s f e r  panei 
. . . . . . . . . . . . . . . . . . . .  Switches,  antenna disconnect .  

. . . . .  Termina l  boxes for  receiving antenna s y s t e m . .  
. . . . . . . . . . . . . .  Three- inch  coaxial l ine (RG-162!U), 

............... T r a n s f e r  panel  SB-346/S,  antenna.  
............... T r a n s f e r  panels ,  receiving antenna.  - .......... I r a n s m i s  sion i ines ,  receiving antennas .  

T - -  - . - . ...... L L  alisr-~iis5iGfi l i i i e ~ ,  t ~ L i Z 3 1 ~ i i t t i ~ g  LiitCii~Ss..  
............. T r a n s m i s s i o n  l ines - GHF antennas . .  
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