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IMPORTANT NOTICE

Tt is imperative that all installstions of the Type CAGQ-66134

Antenna Assembly be made with the dimensions given on pages 2«10 . .
and 2=11, This is to insure that the banana plug P-101 makes
good contact with the metal thimble inside the top of the in- TABLE OF CONTENTS

sulator E=103,
SECTION I--GENERAL DESCRIPTION

To prevent excessive vibration it is necessary to check
periodically the muts H-121 and H-122 and the bolts holding :
the base bracket to the periscope frame, These must all be Paragraph SR

kept thoroughly tight.

1-1 Scope of this BooK. « « « « & o % o s 5 & & o o s 1-1
In addition to installation procedure, this book contains 1=2 General Construction of Antenna . . . « « o « o o Lwl
a parts list and maintenance data. It should therefore be pre= - 1-3 Losation 6f the ANLenna < s 4 s o & o s s « ae  E=1
served., One or both of the copies accompanying the antenna 1-4 BRI AT Ul b o e s o i e s Al o R ]

1-5 1-2

as shipped should be turned over to the radio msintenance per=-
sonnelpa‘h‘t-&Ched %o the submarine on which the installation : Parts of the Antenna. . . « « ¢ ¢ ¢ ¢ o o o o o o

i TR o . SECTION II--INSTALLATION

SECURITY NOTICE ' . 2-1 GEREERL . 5+ o .o 5 7 wihm s B % e esivelteil s o B0 ¥ 2wk
2=2 Order of Procedure « « « « « « ¢ o o o s o o o 2=1
NOTE: This document contains informsa- The information contained in restriec- - 2. Unpaeking the Antennal - = « = o s o s s ‘o 2.3
t.;.nn affecting the ?at%onal defense of ted documents and the essential 2.4 List of Major Parts and Accessories . . . . . . 2.3
t?etgni;ediStatesAwith;g T?Thg gean;.;g& clﬁiactir;stic;ﬂﬁi reitgiitedhmate;ﬁl 2.5 HARIOMEnS SPOFES » s s o &' 8 & & 4wl W BE 9As 2.5
(o} e Espionage Act, eweliay w not be co cated to the public
32, as amended, Its transmission or or to the press, but may be given to w0 Hounting ithe Ground Plate amd Junction Box . g » o
the revelation of its contents in any any person known to be in the service . R_=7 Installation of the Cable Tubing . . . . . . . . _=7
manner to any unauthorized person is of the United States and to persons of 2-8 Installation of the Shear Valve . . . « . . . o 2-9
prohibited by law., (ARTS 75-1/2 and undoubted loyalty and discretion who =9 Attachment of Cable-Braid Terminal and
76, UsSeNe. REGS-1920.) are cooperating in Government work. Panaiin Plug to Cable © s o 2 o o » o & %5 ¢ % s 2=9

Pulling in the Cable Run and Assembling th
Aﬂtenna. L * @ L] . . e . e LI . . . ® . . . . . 2"'11

RECORD OF CORRECTIONS MADE

.‘—“7 * .

2-11 Running the Cable Inside the Hull. . . . « . . =« 2=14
CHANGE NO.| DATE SIGNATURE OF OFFICER MAKING CORRECTION 2-12 Connection of Cable to Associated Equipment. . . 2-14
i . 2-13 Final Test of the Installation . . : ¢ o s s o 2-14
. i I SECTION III--MAINTENANCE
i
3-1 Use of Water-Shedding Compound . . . . . « . . 3-0
3-2 Keeping Nuts Tight to Prevent Vibration. . . . . 3-0
) 3-3 Replacement Of Damaged Pal"tS. . " e . . & . . . 3"‘0
' SECTION IV--PARTS AND SPARE PARTS LIST
4-1 List of Parts and Spares by Symbol Designation. . 4-1
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REPORT OF FAILURE

Report of failure of any part of this equipment, during
its service life, shall be made to the Bureau of Ships

in aecordance with current instructions, The report shall
cover all details of the fallure and give the date of in-
etallation of the equipment, For procedure 1in reporting
failures see Chapter 67 of the "Bureau of Ships Manual®,
or superseding instructions,

INSTALLATION RECORD

Contract Number - NXsr-79983 Contract Date-October 13, 1944.
Serial IIUIBbBI' Of equipment..l..-t.t.ttno.o-o..ouinlt..!otot
Date Of &cceptance by the Navyl.l.l.i..ll'..D.ltllol‘l_l....

Date of delivery to contract destination..sccececececsccses

PR B B S R I B O B B

Date of completion of installation......

Date placed in service........ vessssenssase

® * % 8 8 s 08 B R L eSS

REPLACEMENT MATERIAL

All requests or requisitions for replacement material should
include complete descriptive data covering the part desired,
in the following form:

1. Name of part desired.

2. Federal Stock number (if assigned).

3. Navy Type number (if assigned) (including
prefix and suffix as applicable).

4. Commercial designation.

5. Model designation (including suffix) of
equipment in which used,

6. Navy Type designation (including prefix and
b suffix where applicable) of major unit in
which part 1s used,

7. Contract, purchase order, requisition, etc,
under which the equipment was procured.

8s Circuit symbol désignation of parte
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_ INSTRUCTION BOOK FOR
: TYPE CAGQ-66134 ANTENNA ASSEMBLY
YR )

FOR GENERAL RADIO USE

SPRING ASSEMBLY

RADIATOR AND

SECTION I--GENERAL DESCRIPTION

l. SCOPE OF THIS BOOK.

The purpose of this manual is to describe the proper procedure
for installing and maintaining the Type CAGQ-56134 Antenna Assembly
on a submarine. It is important that this book be read completely
and understood thoroughly before installation is begun. This book

3 é - . | does not describe the associated equipment with which the antenna
Z0O O ¢ is used. Such information is covered in other manuals.
<37 Py "m "
ga EE : |
o 0 2. GENERAL CONSTRUCTION OF ANTENNA.
| N ©
? ‘;‘3 s The antenna consists of a vertical radiator welded to a strong
‘-\ P ;{,@/ﬁa \?ru metal strip called a "spring bridge," or "spring." This spring is
gi;i ¢ I g >_$ g5 - bolted to a supporting metal plate, approximately 21 inches long by
Z S = - < o 10 inches wide, which forms the ground of the antenna. The complete
= \ x = © e ..) . antenna assembly weighs about 56 pounds. The various parts and the
L _. ggg 'é’;:._;. construction are shown in Figs. 1-1, 2-1 and 2-2.
w = &
ggw o 3. LOCATION OF THE ANTENNA.
© O = ~
g; @ %g r!l'% The radiation pattern of this antenna in the various azimuthal
x 2 z<® .0 directions is uniform except for the effect of interference produced
Ef $3x e q ,‘ by projecting periscopes, masts or other nearby metal objects. To
2o "’75;‘: e avoid such interference and also to obtain good general radio range,
T gi -1 it is very desirable to install the antenna as high and as much in the
Wy & clear as possible. If a uniform omni-directional pattern of radiation
weo ot cannot be obtained, an effort should be made to locate the antenna in
2506 GE zx ‘such a position that the closest approach to omni-directional radiation
= : Lo will be secured.
x . 22 i
.85 o 4. CABLING.
§30
EngJ The antenna is connected to its associated equipment inside the
02 © hull of the submarine by means of a transmission line of RG-8/U
ZS W S (formerly called CASSF-50-1 or PT-5) flexible coaxial cable. This
gg‘;& :},gm cable is to be enclosed for protection in pressure-proof seamless
- 28 3 , tubing outside of the pressure hull. This tubing is bent to conform
?—§ T 0 'r ’ to the_arrangement of the superstructure. A typical arrangement is
g Q shown in Fig. 2-3.

RESTRICTED RESTRICTED 1«1
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Note .
: SECTION II--INSTALLATION
Neither the coaxial antenna transmission line .)\) .

nor the steel tubing in which it is enclosed
is supplied by the contractor. These should ' 1.
be obtained from the Radio Materisl Officer
at the point of installation,

GENERAL.

Individual installations of this antenna will vary in accord-
| ance with the size and arrangement of different submarines. But
5. PARTS O
2 OF, SN TN > the basic structure of all submarines and the construction of the
antenna assembly make the steps outlined herein typical of pro-
cedures to be followed in any particular installation.

Figs. l=1 thru 2-2 show the various parts which make up the
CAGQ-66134 Antenna Assembly. The ground plate of the antenna is
supplied welded to the junction box making up the assembly 0-101. i 2
The junction box contains the insulator assembly E-103 and various ' y

small parts. The bottom opening of the junction box fits over the i The following are the principal steps to be followed in making
top of the tubing enclosing the cable. The upper part of the in- | the installation of the antenna, They are listed in the order in
sulator provides capacitive coupling thru the ceramic material be- which they are usually performed. Each step is described more fully
tween the inner conductor of the coaxial cable and the radiator of in the following pages The various parts referred to are shown iﬁ
the antenna. The purpose of the connector-strap assembly E-102 is ‘)i , . Figures 1-1, 2-1, and é-z.

ORDER OF PROCEDURE.

to provide a flexible electrical connection between the radiator

and the insulator cap and to absorb vibration, 1. The antenna has to be unpacked carefully so
that none of the parts gets damaged or lost.

As shown in Fig. 2-3, the installation includes a shear valve. : 5

This is to be operated only if the steel tubing develops a leak, 2. The ground-plate and junction-box assembly

causing a flow of water to enter the submarine. This is an emer- is welded to a bracket, which will then be

gency valve which will cut off the coaxial cable permanently and .)‘) . bolted to the periscope support frame.

close the hull against the external water pressure. This valve is 1

to be operated only in an emergency because the use of the asso- 3. The tubing protecting the coaxial cable is

ciated radio equipment will be lost until the cable is replaced. installed in accordance with the structure

Armored cable, such as Type RG-10/U, should not be used because it of the submarine. The tubing is then welded

may jam this valve. ' “ to the bottom of the junction box.

4, The shear valve is welded to the tubing and

o . the hull. The entire tubing installation
F ,is then pressure-tested at 300 pounds to
the square inch.

5. The cable-braid terminal and the banana
plug are attached to the top end of the
coaxial cable. ’

The bottom end of the cable is pulled down

1=2 RESTRICTED

into the steel tubing by means of an elec-
trician's snake. The cable-braid assembly will
then be in place in the antenna junction box.
Then the insulator, the connector straps, and
the spring and radiator of the antenna are put
in place.

RESTRICTED



LOCKWASHER H-i26

BOLT H-106

RG-8/U
TRANSMISSION LINE

3' INCH NOMINAL
PRESSURE-PROOF SEAMLESS

TUBING FURNISHED BY NAVY
SCREWS H-1IT THRU H-120

W
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[~ GROUND PLATE
AND JUNCTION BOX

ASSEMBLY 0-10I

SCREWS H-103 AND
- H-104

CONNECTOR STRAP
e SRS
ey, WED

H-102

NUT H-121

LOCKWASHER
H-123

RADIATOR AND
SPRING ASSEMBLY
E-101

NUT H-122
LOCKWASHER
H-125
i INSULATOR GASKET
/ 0-103
? GASKET PLATE
é 0-102
g INSULATOR
W22 ASSEMBLY E-103
Z
2
CAP SCREWS

H-107 THRU H-116

PRESSURE SEAL
(ELECTRIC ARC WELDING ONLY)

CLAMPING SHELL 0-104

BANANA PLUG
P-101

CABLE-BRAID TERMINAL E-104

CAP AND GUP
ASSEMBLY

LOCKWASHERS
H-127 THRU H-130

SLEEVE E-105

2=2

SECTION A-A

Fig. 2-1 Exploded and Sectional Views
of Type CAGQ-6613%l; Antenna Assembly
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7. The cable which passes thru the gate
in the shear valve is run inside the
hull and cut off with some slack ad-
Jacent to the equipment to which it
is to be connected.

8. When the installution is completed,
electrical tests are made to check
the installation.

Some maintenance work will probably be required periodically
and this instruction book should be preserved for use. The draw-
ings and the data here will be of considerable value at that time.

3. UNPACKING THE ANTENNA.

The CAGQ-66134 antenna, as supplied by the contractor, is
shipped in a wood packing case with the main components bolted
down. The spare parts are enclosed in a steel container pro-
tected by moisture-and-vapor-proof wrapping. The small parts
necessary for installing the antenna are contained in a package
marked INSTALLATION PARTS. Special care should be taken not to
lose any of these small parts while unpacking the equipment,

Caution

If possible, avoid opening the mois-
ture-and-vapor-proof barrier of the
spare=parts box until spare parts are
needed for actual installation,

4, LIST OF MAJOR PARTS AND ACCESSORIES.

As shipped, the Type CAGW-66134 antenna consists of the
following items:

Description Symbol Nos.
- »
Radiator and spring assembly E-101
Ground-plate and junction-box assembly 0-101

2 hex-head bolts, 2 . hex nuts and 4 H=105 ‘and H-106

lockwashers H~121 thru H-126
Insulator assembly with Neoprene E-103
gasket in place 0-103
RESTRICTED ey
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CAP SCREWS
H-107 THRU
H-116

BOLT g\
H-106 ik

T Y T i s

RADIATOR AND
SPRING ASSEMBLY
E-101

GASKET
PLATE 0-102

GROUND PLATE
AND JUNCTION
BOX ASSEMBLY
0-101 -

CONNECTOR STRAP
ASSEMBLY E-102

INSULATOR
ASSEMBLY E-103

Fig. 2-2 View of Radigtor and Spring

Assembly in Place on Ground Plate
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Description Symbol Nos.,
Gasket plate with 10 cap screws and 0-102
10 lockwashers H-107 thru H-116
H=-131] thru H-140
Cable-braid terminal with 4 fillister- E-104
head screws, 4 split washers and clamp- H=~117 thru H-120
ing shell H=127 thru H-130
0-104
Sleeve for cable-braid terminal E-105
Banana plug P-101
One connector strap assembly with E~102
2 straps, 4 round-head screws and H-101 thru H-104
4 lockwashers : H~141 thru H-144

5. EQUIPMENT SPARES.

The shipping entity includes a steel box containing the
equipment spares. These are listed in the Parts List on pages
4-1thru 4-3. A

6. MOUNTING THE GROUND-PLATE AND JUNCTION-BOX ASSEMBLY 0-101.

The ground plate (Fig. 2-2) is supplied welded to junction
box, and space provisions for mounting must take care of the over-
all dimensions of this assembly.: The fact that the radiator of
the antenna when mounted must be as much in the clear as possible
will determine the choice of location. It is specially desirable
that the antenna have no metal structures on the same level so
that good radio coverage in all directions will be obtained. In
the typical installation of Fig. 2-3, a bracket constructed lo-
cally and supplied by the Navy is used to support the antenna on
one side of the periscope frame, so that a clear field ahead and
astern is secured., The ground-plate and junction-box assembly is
to be welded to this bracket, and the bracket is to be bolted to
the periscope frame. This bracket must of course be constructed
to fit the ground-plate assembly 0~101 and also the contour of
the periscope frame.

It is absolutely necessary to have all holding bolts securely
tightened to prevent destructive vibration in service. This ap-
plies to the bolts holding the base bracket to the periscope frame
and also to the bolts holding the spring bridge to the ground plate,

RESTRICTED =9
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CAGQ-6€6134

ANTENNA .‘) .

PERISCOPE
SUPPORT

FRAME

GROUND PLATE
WELDED TO
BRAGKET
BRACKET
BOLTED
iN PLACE

PRESSURE-PROOF
SEAMLESS TUBING
ENCLOSING
COAXIAL CABLE

e

ENLARGED VIEW
OF ANTENNA

\\\\\&%ﬁ\\.
TO ASSOCIATED EQUIPMENT OF

\SHE;&R VALVE
CAGQ-66134 ANTENNA

Fig. 2=3 Dilagram of Typical Installation :
of Type CAGQ-6613l; Antenna Assembly

."Q
]

CONTROL ROOM

HULL

2-6 RESTRICTED

%

RESTRICTED

It is possible that another antenna, very similar in appearance
to the CAGQ-66134 antenna may be mounted on the submarine on which
this installation is to be made. In such a case it is desirable
that the CAGQ-66134 antenna be installed on the opposite side of the
shear structure from the other antenna. However, more definite
instructions in this instance should be obtained from the Radio
Material Officer.

Note that there are three holes, which are 120 degrees apart
from one another, in the outside of the junction box. One of
these holes faces the aft end of the ground plate. When the
ground plate is installed, this hole should be toward the stern
of the submarine in order to reduce the likelihood of damage to
the insulator (E-103) when under water. As an additional aid on
this, the word "FORWARD" is stamped on the forward end of the
ground plate.

7. INSTALLATION OF THE CABLE TUBING.

The antenna connection is made by flexible coaxial cable in-
side a run of 3/4-inch pressure-proof seamless tubing. At the
top end this tubing enters the junction box 0-101 and is to be
welded to it so that the junction box is pressure-sealed. Only
electric arc welding is to be used.

WARNING

All welding must be done before the cable is
put in the tubing; also none of the electrical
and mechanical parts that fit into the junction
box at a later stage of the assembly are to be
In place while the tubing is being welded to the
junction box.

b ]

The tubing installation will vary with different submarines.
In most cases, the run will consist of two or more separate
pieces of tubing, the ends of which are first reamed, then slightly
countersunk, and then joined by means of unthreaded outside sleeves
welded in place. These precautions prevent jamming of the cable
and damage to it when it is inserted in the tubing later.

RESTRICTED
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CABLE-BRAID TERMINAL SLEEVE E-105 BANANA PLUG
E-104 THREADS FOR CLAMPING \ ‘—IOI
SHELL

GROOVE FOR

///// KNIFE EDGE

ANGULAR

FL&NGE\\\\

:

CLAMPING SHELL 0-104

Fig. 2-l4 Parts of Cable-Brald Terminal
Assembly, Sleeve,and Banana Plug

BARE
SLEEVE E-105 / INSUL ATION

'

SOLDER
INNER

GONDUCTORT™ —F—

HERE

BRAIDED SHIELD

BLACK
QUTER COYERING

U —END BLAGK OUTER
COVERING HERE

CABLE BRAID
TERMINAL E-1D4

L AMPING l
SHELL
0-104

A B (o} D E F

Fig. 2-5 Attachment of RG-8/U Cable to
Cable-Braid Terminal and Banana Plug
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8. INSTALLATION OF THE SHEAR VALVE.

The shear valve is to be installed in the hull of the sub-
marine at the bottom end of the tubing run. The valve has a
hull fitting with a recess to take the bottom end of the tubing.
This hull fitting is to be welded to both the tubing and the
hull. As cautioned above, only electric arc welding is to be
used and. the cable is not to be in the tubing during the welding.
The shear valve should be at a point which can be conveniently
reached in case water starts entering the hull in quantity due
to damage in the tubing above.

This valve must be operated only in an emergency because
it permanently cuts the antenna cable. This cable must be
unarmored so as not to jam in the valve if it is necessary to
turn the handwheel and close the shear gate. Normally, the
handwheel, which is painted a bright orange to emphasize its
use in an emergency, is locked open by a clip attached to a
chain.

CAUTION

This clip is not fio be removed except in
an emergency, because an unintended opera-
tion of the handwheel will close the shear
gate, cut the cable, and render the antenna
inoperative,

A pressure check of the tubing run and shear valve should
now be made at 300 pounds to the square inch to see that they ~
are pressure-tight before putting in the cable.

9. ATTACHMENT OF CABLE-BRAID TERMINAL AND BANANA PLUG TO CABLE.

Fig. 2-4 shows the cable-braid terminal E-104, the screws
H-117 thru H-120, the clamping shell 0-104, (making up the cable-
braid terminal assembly), the sleeve E-105, and the banana plug
P"lolo

The cable-braid terminal consists of a wide flange staked and
soldered, at its upper side, to a cylindrical part extending down-
ward and fitted with holes for soldering the braid of the cable to
it. The entire assembly fits into the lower part of the Jjunetion
box (0-101), as can be seen by a careful examination of Fig. 2-1.

Before preparing the end of the coaxial cable for attachment
to the terminal, the length of the tubing thru which the cable is
to be threaded must be known and also the length of cable required
inside the hull, An allowance of a few feet more should be made
before cutting the bulk cable, so as to take care of possible

shortage due to errors in assembly. The end of the cable at the

RESTRICTED 2=
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top of the run should be prepared before pulling the cable length .
down into the tubing. ; 0‘;

The top end of the cable is to have its braid connected to
the cable-braid terminal, and its central conductor connected to
the banana plug P-101. The procedure is shown in Fig. 2-5 and
consists of the following steps, which are lettered to corres-
pond with the sketches in the figure:

(A) Slide the clamping shell 0-104, unthreaded end first,
over the end of the cable and push it down about a foot from the
end of the cable where it will be ready for use later. Also square
of ff the end of the cable,

(B) S1lit the black outer covering for a length of not
more than 1 inch from the end, taking care not to cut the braided
shield. The slit will be long enough to permit a grip on the
outer covering so as to pull it down over itself for 3 to 3-1/8 .
inches from the original square end of the cable, If this is too
difficult to do by hand, use a pair of pliers to grip the cover-
ing. The rolled-back part will now form at its top a shoulder on
which the cable~braid terminal can rest when it is pushed down
over the braided shield.

(C) Fan out the braided shield for 1-3/8 inches from ®
the top end of the cable, exposing the high-frequency insulation.
Do not fan out the braid for more than this length., Slide the
sleeve E-105, tapered end first, over the high-frequency insula-
tion and pull up the cable-braid terminal, so that the braid is
clamped between these parts and only 5/16 inch of the sleeve pro-
jects above the top of the cable-braid terminal. The upper flat
surface of the cable-braid terminal is then 1-3/4 to 2 inches from
the end of the cable. Refer to sketch C in Fig. 2-5. .

L ]

(D) Note that the sleeve E-105, as shown in Fig. 2-4,
has an angular flange, the lower end of which forms a groove for
the insertion of a knife edge. The fanned-out braid is to be
cut around this groove, which serves as a guide just at the top
surface of the cable-braid terminal. A neat way of removing
most of the braid is to divide the fanned-out strands into two
sections, each a compact bundle.

2-10 RESTRICGTED
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(E) Then cut away each bundle of wires at the knife-edge
groove of the sleeve. If the job has been done properly, a slight
downward pressure on the sleeve applied at the same time as a
slight upward pressure on the cable-braid terminal will lock these
two parts. The cut edge of the braid will be wedged inside the
cable-braid terminal about 1/8 inch below its flange; the top of
the angular flange of the sleeve will be just below the top of the
central opening of the cable-braid terminal; and 1-11/16 inches
or more of the high-frequency insulation will! project beyond the
top of the cable-braid terminal. If there is this much project-
ing high-frequency insulation and the parts appear to be properly
assembled, proceed to solder the braided shield in the four holes
of the cable-braid terminal (one of these holes is shown in the
sketches): work quickly with a very hot iron weighing only 1/2
to 1 pound, so as not to overheat the high-frequency insulation,
which softens at high termperatures.

(F) Measure 1-3/8 inches of the high-frequency insula-
tion from the top of the cable-braid terminal, as shown in F of
Fig. 2-5, and remove the remainder. Cut off the inner conductor
as necessary to leave 1/4 inch of the bare conductor. The dia-
meter of the inner conductor may be too large to go into the
hole in the bottom of the banana plug. If so cut off one or
more of the strands flush with the end of the high-frequency
insulation. Wrap a little wet string around the base of the
inner conductor to protect the high-frequency insulation from
heat and then tin the inner conductor. Then insert it into the
plug. Apply solder now thru the soldering hole in the side of
the banana plug, working quickly with a very hot iron, thus
soldering together the inner conductor and the plug. The black
outer insulation previously pulled down should now be brought up
again and part of it cut away so that it ends just under the solder
holes in the cable-braid terminal. Screw up the clamping shell.
This completes the attachment of the cable to the cable-braid
terminal and tJ the banana plug.

10. PULLING IN THE CABLE RUN AND ASSEMBLING THE ANTENNA.

The next step is to run the cable thru the gcentral hole in
the junction box (0-101) into the seamless tubing which ends
inside the hull of the submarine. Since the coaxial cable is
not rigid enough to be pushed down thru the tubing, it is neces-
sary to use a spring steel tape (commonly known as an electrician's
snake), which is first pushed down thru the tubing from its top
end, After the snake has been fed into the entire length of tub-
ing, so that its bottom end is in the hull, secure the cable to
the top end of the snake. The cable can then be pulled down in-
to the tubing by pulling the snake out at the lower end. As the
cable is fed into the tubing at the top, Dow-Corning No. 4 Ig-
nition Sealing Compound (symbol H-145) should be applied by hand

RESTRICTED 2-11
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continuously but lightly to the cable to act as a lubricant,

Keep the remainder of this compound and turn it over to the radio .}
maintenance man of the submarine crew, because this compound

should be used periodically on the insulator E-103 of this an-

tenna as a maintenance measure.

Go very slowly at the last, as the cable length is pulled
down into place. The reason for special care at this time is
that the cable~braid terminal must be pulled down into position
in the junction box of the antenna and yet not leave the cable
connection to the cable-braid terminal subject to a severe per-
manent tension. Toward the last pull down the cable only an
inch at a time, and then only a fraction of an inch at a time.
As soon as the cable-braid terminal will seat properly in the
junction box, stop pulling.

Then rotate the cable-braid terminal slightly in either
direction to bring the four holes for the screws H=-117 thru Q
H-120 into alignment with the corresponding holes in the counter-
boring of the junction box. Screw down the four screws part way,
in succession, so that the cable-braid terminal lies flat. Then
tighten the screws, completing this part of the assembly.

At this stage of the job it is well to check with an ohmmeter
for cable continuity. In any suitable way put a short on the lower
end of the cable in the hull. Apply the probes of the ohmmeter to
the banana plug and the cable -braid terminal, whereupon the read-
ing should indicate very low resistance. If an open circuit or
high resistance is indicated, the fault should be identified and
corrected before proceeding with the installation. Then remove
the short at the bottom and check for high resistance between the
banana plug and the cable-braid terminal.

The next step is to apply Dow-Corning No. 4 Ignition Seal- .
ing Compound lightly over the 1-3/8 inch of high-frequency in-
sulation of the coaxial cable projecting up into the junction box.

Be careful to avoid getting any appreciable quantity of the com-
pound on the banana plug because it would affect the electrical
capacitance of the insulator, which is very critical. Then
apply the sealing compound to the insulator gasket 0-103, to in-
sure a waterproof seal., The insulator E-103 is supplied with the
insulator gasket 0-103 already in place around the bottom end.
Then lower the insulator over the banana plug till gasket 0-103
rests on the flat top of the cable-braid terminal E-104.
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Lower the circular gasket plate 0-102 (chamfered side first,
to prevent cutting the insulator gasket 0-103) over the insulator,
till plate 0-102 rests on gasket 0-103. The ten holes for the cap
screws H-107 thru H-116 in the gasket plate should be aligned with
the corresponding holes in the well of the junction box. Insert
the cap screws in these holes. In tightening the screws, make
sure that the gasket plate lies flat, by successively screwing
down radially opposite pairs of screws first part way and then
tightening them. Use the special T-wrench H-146, which is pro-
vided for this operation.

The connector-strap assembly E-102 is shown in Figures 1-1
and 2-1, and consists of two straps which are identical in con-
struction. When assembled, the hole in the base of this unit
fits around the cap which comes attached to the top of the in-
sulator. The hole at the top of the connector-strap assembly
fits around the stud of the radiator E-101, which extends below
the spring bridge.

Each connector strap has two holes in each end for screws
H-101 thru H-104, which hold the two straps together. If the
connector strap assembly is taken apart, note that the holes in
one end are untapped clearance holes and that the holes in the
other end are tapped to match the threads of the screws. The two
connector straps can be assembled by the screws only when the
holes which are not tapped are mated to those which are.

However, it is possible to make this installation without dis-
assembling the connector straps. This can be done provided that
the radiator and spring-bridge assembly is not bolted to the ground
plate before the connector straps are installed. In this case,
merely loosen the screws on the connector straps. Then slip the
hole in either end of the connector-strap assembly over the pro-
Jecting insulatoy cap. The other end of the connector-strap assem-
bly must be attached to the stud of the radiator coming down
through the spring bridge. Place the spring bridge properly,
insert the bolts H-105 and H-106, and tighten them very securely.

. It is absolutely necessary to set up the nuts of these bolts very

tightly to prevent a disabling degree of vibration in service. These

bolts, and also those holding the base bracket to the periscope
frame, must be periodically checked and kept tightly screwed up.
After tightening the nuts of H-105 and H-106, complete the antenna
assembly by tightening the smaller screws H-101, H-102, H-103, and
H-104 at the top and bottom of E-102, the connector-strap assembly,.
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CAUTION

The ends of the bolts H-105 and H-106 must .)
not touch the spring bridge, because such

contact would make the antenna electrically

defective. If for any reason bolts other

than those suvplied with the equipment are

used at this point in the installation, be

sure they are not long enough to touch the

under side of the spring bridgs.

Note

Do not scrape the esreas around the bolt holes

since they are already free of paint and will

make good electrical contact., The exposed

metal area is zinc Schori processed (pearl gray

in color), If this finish is removed, the

steel will be exposed and rust will form, .
resulting in a high-resistance connection,

which is to be avoided,

11. RUNNING THE CABLE INSIDE THE HULL

The next step is to attach the antenna cable inside the hull .
where it runs from the shear valve to the location of the equip- 0
ment associated with the antenna. Bear in mind that this cable
is not armored, and therefore special care must be taken to avoid
damage from cutting by any of the devices where it is attached
to the hull or passes thru bulkheads. Aside from this point, the
work is conventional, and usual practice can be followed.

12. CONNECTION OF CABLE TO ASSOCIATED EQUIPMENT.

Inasmuch as this manual is concerned only with equipment sup-
plied by the antenna contractor, the method of attaching plugs to
cable and of making connection to the associated equipment does
not fall within its scope. Such information should be obtained
from the Radio Material Officer.

13. FINAL TEST OF THE INSTALIATION.

The following simple electrical tests should be made with an
ohmmeter on the completely assembled CAGQ-66134 antenna installation:

(a) With the probes on the braid and central terminal at the
bottom end of the cable run, the ohmmeter should indicate high
resistance. If continuity is indicated, there is a short on the
cable run, which will have to be corrected. If the short circuit .
is the result of damage to the cable, the complete cable run must
be replaced.

2-1l RESTRICTED

o

RESTRICTED

(b) With the probes on the braid of the cable at the bottom

and any point at ground in the submarine, the ohmmeter should

indicate very low resistance. If this is not the case the outer
conductor of the coaxial cable is defective, The correction of
this fault will require either a new cable or a new attachment

of the cable to the cable-~braid terminal E-104.
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SECTION III--MAINTENANCE

1. USE OF WATER-SHEDDING COMPOUND. O @

When the installation is completed, and periodically after-
wards, the exposed surface of the insulator E-103 should be treated
with the Dow-Corning No. 4 Ignition Sealing Compound, symbol H-145.
Cover the entire exposed area of the insulator with a very light
coating, This compound gives the insulator a water-shedding pro-
perty like a duck's back. In this way, when the submarine rises
to the surface from below, there is no covering of salt water over
the insulator, and therefore the radio equipment can be used
immediately with full efficiency.

2. KEEPING NUTS TIGHT TO PREVENT VIBRATION.

The most important maintenance duty is to keep thoroughly
tight the nuts H-121 and H-122 which hold the spring bridge to Q
the ground plate and whatever nuts are used to hold the base
bracket to the periscope frame. When running submerged there is
a tendency, if these are not thoroughly tight, for vibration to
start. This loosens the nuts more, the vibration then increases,
"and the condition gets worse until the antenna works completely
loose or breaks from the excessive vibration.

It is therefore necessary to check these nuts periodically
and set them up as tight as possible without danger of stripping
the threads.

If unusual vibration which might be due to this antenna is
noticed at any time, check these nuts at the very earliest
opportunity.

3. REPLACEMENT OF DAMAGED PARTS. .

SECTQ IV--LIST OF PARTS AND SPARES ,SYMBOL DES IGNAT ION
TYPE CAGQ=6613/ ANTENNA ASSEMBLY FOR GENERAL RADIO USE

A list of parts and spares is given in Section IV. Whenever
trouble is encountered the cause may be evident. If not examine
the antenna closely for any indication of the cause, study this
book, and make any ohmmeter tests which appear to be needed. 1In
difficult cases try first to isolate the trouble as in the cable
run or the antenna itself. If in the antenna, disassemble it and
replace any part that appears suspicious, using the available
spares.

All parts except E-101, E-102, and 0-101 are interchangeable
with corresponding parts of CAGQ-66-AFU and CAGQ-66-AFU-1 antennas.
If one of these antennas is installed on the submarine, its spares
can therefore be used as an additional source of parts in an emerger’ .
except for the three parts which are different.
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Symbol Hazeltine Spare Parts
Quan, Desig, Function Description Drawing No,. Equip. Tender Stock
% H-101 Used on Screw; brass, 1-1/2" long, SFB258Z48 8 2L L8
thru E-102 1/4~-28,
H-104
M2 H-105 Connects Bolt; hex head, steel, 2" SC=779 4 A 8
and E-101 to long, 1/2-13
H-106 0-101
10 H-107 Used on Gap screw; steel, 1-1/2" SC-778 10 50% | 100*
thru 0-102 long, 3/8=24.
H-116
4 H-117 Used on Serew; fillister head, SFC82-16 4 s [k 4%
thru E-104 stainless steel, 1/2" .
H=120 long, 8=32,
2 H-121 Used on Nut; hex, steel, 1/2-13, NT =539 4 4 8
and H-105
Eg H-122 and H-106
7
Hly & H-123 Used on Lockwasher; split, steel, 1LSLS50Z 8 8 16
Fﬂ thru H-105 and large, 1/2" screw size.
3 H-126 H~106
2 > &
4 H-127 Used on Lockwasher; split, steel, 1SSSs8z A 12
thru H-117 small, #8 screw size,
H-130 thru
H=120
*
10 H=131 Used on Lgckwasher; split, steel, 1SLS37Z 10 . 50 100%
thru H-107 large, 3/8" screw size.
H=140 thru
H=-116
& H=-141 Used on Lockwasher; split, bronze, LSSP25Z 8 24 48
thru H-101 small, for 1/4-28 screw
H=144 thru . size.
H=104
*In addition, there is included in tender and stock spares one assembly, Hazeltine Drawing No, A=-3415, consisting of a
ground-plate and junction-box assembly 0-101 with the various parts in place which are indicated by asterisks.

HLOIHLSHY
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. —
' . Symbol . ‘ Hazeltine * i Spare*hg
Quan. Desige Function Description Drawing No, Equip, Tender Stock
1 | Eas Water-shedding Sealing Compound, Dow-Corn- PE-1001 1 6" [ 12
agent and lub- ing No, 4 Ignition, A-oz.
ricant cartridge.
-
1 H=146 Tighten cap "'" wrench 9/16-inch, to fit WR-1010 1 2 4
3 screws hex~head of cap screw,
1 0=101 Base assembly Ground Plate and Junction A=3416 - 1" i
Box Assembly; consisting of
fe— . ground plate (HEC Type
' . " PM-1442), approx. 21" long
with two holes for mounting
spring bridge; welded to
junction box (HEC Type
SM-1795), with ten holes
for mounting insulator gas-
ket plate 0-102 and 4 holes,
for mounting cable braid
é% + terminel E-104.
e
=| ! 0-102 To secure Gasket Plate, steel disk | PM-1306 1 5% | 10*
i insulator drilled for 10 cap screws,
3 H-107 thru H-116, and cen-
2 ter hole to fit over insula-
tor E-103,
1 0-~103 Resist Gasket, Insulator; Neoprene. GA=-1025 ; A 10" 20%
water pres-
sure -
e 0-104 Secure cover- Clamping Shell; brass with SM-1789 1 3% 6*
ing of cable 5/8=-18 internal thread at i
one end,
1 P-101 Terminate Banana Plug; (special) PL-1044 1 Rl e P
transmission N\le-7§525 -
line ' ' ';';7C
2 - Describe in- Instruction Book IB-258-A 0 4 8
stallation and
maintenance,
) *In addition, there is included in tender and stock spares one assembly, Hazeltine Drawing No, A=3415, consisting of a
1
N

ground-plate and junction-box assembly 0-101 with the various parts in place which are indicated by asterisks.
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