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TEMPORARY OPERATING INSTRUCTIONS

PREL IMINARY MAINTENANCE INSTRUCTIONS

ANTENNA EQUIPMENT RC-81-A

ASSOCIATED COAXIAL CABLE EQUIPMENT

SECTION | =- DESCRIPTION AND OPERATION

I. DESCRIPTION

a. General

Antenna Equipment RC-81-A consists of a
dipole antenna and a stub for matching an
unbalanced transmission line, such as a co-
axial cable, to a balanced antenna system.
The antenna dipoles are mounted at the end
of, and at right angles to, a round bakelite
housing. See Figure 1. The other end of
the housing is provided with a connector so
that it may be connected to the coaxial
transmission line and fastened to the cross-
arm bracket which supports the antenna.
The antenna dipole rods are screwed into
the stubs at the bakelite housing and each
equipment is provided with 3 sets of dipole
rods, each set of different length, to pro-
vide complete frequency range coverage from
100 to 156 megacycles.

The three sets of dipole rods provide
antennas with overall lengths of 49", 43",
and 38 1/2" to cover frequency ranges of
100--125, 116--140, and 133~--156 megacycles,
respectively.

The matching stub for the antenna is lo-
cated in the bakelite housing which sup-
ports the dipoles. 'Ihe matching system con-
sists of a folded half-wave line which forms

a quarter-wave stub. See Figure 1. The
open end of this stub is connected to the
center of the half-wave dipole antenna.
This balances the voltage on the two halves
of the antenna. As shown in the diagram,
the end of the coaxial transmission line
connects directly to the center of the sys-
tem of the folded stub, and the centercon-
ductor is brought up to the end through one
side of the stub, the tubing serving as the
outer conductor. The center conductor is
brought out of the end of this tube and is
soldered to the other end of the stub.

The bakelite housing fastens to a bracket
on the end of the cable, securing it to the
antenna crossarm and makes connections at
this point with a 200-foot length of flex-
ible coaxial cable, the characteristic im-
pedance of which is approximately 72 ohms.
The other end of this cable connects to:a
short length of coaxial cable inside the
station through the coaxial cable junction
boxe

The coaxial cable from Antenna Equipment
RC-81-A runs along the side of the mast and
is held in place by clamps. See Figure 3.
Inside the station, short lengths of coax-
ial cable connect the lines from the an-
tennas to the output conunectors on the three
Radio Transmitters BC-G40-A.
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DESCRIPTION AND OPERATION

2. PREPARATION FOR USE

The Antenna Kquipment RC-81-A is attach-
ed to the coaxial cable terminal, and this
is bolted in turn to the antenna crossarm.
These two operations must be performed on
the ground before the erection of the mast
on which the equipment is to be used. De-
termine the frequency on which the equip-
ment is to operate, select the proper set
of dipoles, slip tubing lock washer over
threaded end of dipole rods, and screw them
in their receptacles on the end of the an-
tenna mast. W“hen the rods are tight, bend
one ear of tubing lock up, and the other
down to prevent the dipole from becoming

loose in usage.

NOTE: .For maximum efficiency, the pro-
per set of dipoles should be selected for
the frequency in use. See Paragraph 1.
However, if the frequency has not been de-
termined and if the mast must be erected, to
save time, the SHORTEST set of dipole rods
can be used with slightly impaired effi-
ciency on the lower frequencies.

Be certain that the coaxijial cable is se-
curely clipped to the mast. For full de-
tails of raising the mast, refer to the
temporary instructions for the particular
mast with which the equipment is to be used.

Page 2
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SECTION 11 -- SERVICE AND REPAIR

3. DISASSEMBLY AND TROUBLE ANALYSIS

NOTE: A screwdriver, a pair of long-nose
pliers, and a soldering iron are the only
tools needed to disassemble the Antenna
Equipment RC-81-A.

a¢. To check the wiring at the dipole end
of bakelite housing:

(1) Unscrew the dipole rods.

(2) Unscrew the four screws on the in-
sulated cap which covers this end of the
bakelite housing. This cap prevents
moisture and dirt from entering the
equipment.

(3) Break the cement to remove this
cap.

(4) Check the wire connection between
the two tubes.

(5) Resolder the connection if it is
broken.

b. To check the internal wiring of the
equipment unscrew the four screws on
the connector plug of the housing. Break
the cement and remove the body :plug.
The connector, Figure 1, is supported by
an insulating washer and is soldered to
the end of transmission wire. Check
this connection. If both plugs are off,
the wire may be stretched to make cer-
tain there are no breaks in it within
the pipe.

NOTE: For the complete assembly pro-
cedure for Antenna Equipment RC-81-A,
see Figure 5.

Sthiould the dipole be broken off in the
socket, a screw extractor must be used
to remove the broken screw.

4. TEST PROCEDURE

The following procedure is an easy and re-
latively efficient way to check Antenna
Equipment RC-81-A.

a. Connect one end of the short coaxial
stub, which is included with each sta-
tion, to a Radio Transmitter BC-640-A
known to be in good operating condition
and the other end to the antenna equip-
ment.

b. Operate Radio Transmitter BC-640-A.

¢. Bring a fluorescent bulb near the an-
tenna dipoles. If the dipoles are in
good operating condition, the bulb will
glow. If the light bulb fails to glow
the antenna equipment is at fault,

5. MAINTENANCE OF COAXIAL CABLE

The coaxial cable supplied with Antenna
Equipment RC-81-A is provided with female
terminals at each end.

The antenna end of each coaxial cable is
provided with a special bronze bracket for
attaching the cable to the end of the an-
tenna crossarm. The bakelite section of
Antenna Equipment RC-81-A must be fastened
to the end of the coaxial cable with the
four special #10-32 screws before the bron-
ze mounting bracket is bolted to the end of
the mast crossarm. If this is not done, the
screws in the cable terminal are inaccess-~
ible. Except for this bracket, the ends of
the cable are identical.

It is necessary to remove the cable ter-
minals before passing the cable and cable
stubs through the coaxial cable entrance
box, through small holes in some install-
ations, and to replace terminals rendered
useless by stripped threads. A special
wrench, provided with the equipwent, makes
this simple and speedy.
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SERVICE AND REPAIR

The procedure is as follows:

. Loosen the four #10-32 screws until the
end-cover plate can be removed. DO NOT TAKE
THESE SCREWS ALL THE WAY OUT, since this is
not necessary and they might get lost. The
main body of the terminal is held in place
by a threaded collar having a slotted top.
This collar surrounds the center electrode
and can be seen as soon as the end-cover
plate is removed.

Insert the special wrench in the slots
in the end of the collar and turn it coun-
terclockwise, holding the main body of the
terminal Firmly in the other hand. When
reassembling the terminals, be certain that
the thin rubber gasket is in place between
the center and outer portions of the ter-
minal. This jacket keeps out water and
dirt.

The coaxial cable supplied with this sta-
tion consists of a stranded inner conductor
surrounded by a solid dielectric of flexible
white plastic material resembling rubber.
This is surrounded by a braided shield which
forms the outer electrical conductor. The
whole is coated with a black plastic ma-
terial.

COAXIAL CABLE MUST NOT BE BENT SHARPLY,
under any circumstances on a radius of less
than six inches, nor is it to be crushed by
walking on it, driving trucks over it, or
slamming doors and windows on it. This may
not only damage the insulation, but may also
break the inner conductor or alter the spacing
between the inner and outer conductors,
introducing impedance changes and losses.

Coaxial cable is not to be cut, and re-
pair in the field 1is difficult. If the
full length of the cable is not required,
the excess is to be coiled neatly and placed
out of the way in a protected place, When

not in use, coaxial cable is to be kept on
the cable reels provided with the station.

In the event that repair of the cables
is necessary in the field, the following
procedure describes the attachment of the
cable terminals to the cable.

Assuming that the cable has been cut near
a terminal, the terminal must first be dis-
assembled and cleaned, if necessary. Fig-
ure 6 will indicate the ‘various parts of
the terminals and thelir assembly.

Remove item 5, which is the outer body of
the terminal, with the special wrench pro-

‘vided, as follows: Loosen the four #10-32

screws until the end-cover plate can be re-
moved. DO NOT TAKE THESE SCREWS ALL THE WAY

. QUT. Tis is not necessary, and they might

get lost. The main body of the terminal
is held in place by a threaded collar having
a slotted top. This collar surrounds the
center electrode and can be seen as soon as
the end-cover plate is removed. With a
sharp instrument, or a small screwdriver,
pry out item 2, which is a circular re-
taining ring at the contact end of the as-
sembly. Unscrew item 10 and back it along
the cable out of the way.

Apply a large soldering iron to item 3,
the center contact. When the solder melts,
item 3 can be pulled straight out. Item 9,
a small collar can now be screwed out of
item 8, a large ferrule threaded on the in-
side. The small collar, item 9, will be
found securely soldered all around to the
outer conductor braid of the cable. Un-
solder the remains of the braid, and re-
move all old strands of braid and excessive
solder which might interfere with thread-
ing the collar back into item 8 in reassem-
bly.

Next prepare the end of the cable for
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SERVICE AND REPAIR

reattachment to the terminal. Cut the end
off square, and make all measurements from
the end of the stranded inner conductors
Make all cuts at right angles to the inner
conductor, and try to keep the cuts square.
This is important, for keeping the cable
and terminals clean and dry depends on a
neat fit throughout.

Measure 1 5/16", and remove that length
of the black outer insulation, exposing the
braided shield. Measure 13/16" from the
cable end, and cut the shield, removing the
severed portion. 1/2" of shield should now
show. ieasure off 5/16" and remove the white,
rubber-like solid dielectric, exposing the
stranded imner conductor. As a final check,
the exposed layers of the cable should mea-
sure as follows (see accompanying sketch) :

Inner conductor 5/16"

Solid dielectric 1/2"

Braided shield 1/2"

Flon
N~
Y

Throughly clean and tin the exposed por-
tion of the inner conductor, being careful
to wipe off all excess solder. Carefully
spread the braid (bell it) slightly, and
slip item 9, the small threaded collar,
over the white dielectric material. Force
the collar under the tinned braid and solder
the braid to the collar firmly around the
entire circumference. Screw the collar
tightly into item 8. Note from Figure 6
that the center conductor was cut to allow
very slight clearance between the end of
the conductor and the end of the hole in
item 3. In the side of item 3 is a small
hole, leading to the hole into which the
center conductor was inserted. Heat item 3
with the soldering iron and run solder into
the hole in the side of item 3. Several
large holes are provided in the wall of item
8; through these it is possible to view the
end of item 3 where it bears against the
white cable dielectric. This should be a
tight joint, and no solder should be allow-
ed to leak past the end of item 3. Should
a drop or two pass, it is possible to pick

PLASTEX JACKET

INNER CONDUCTOR

# /3 GAUGE
STRANDED COPPER

SOL/ID DIELECTRI/C

If item 10 was renoved for any reason, re-
place it before commencing the reassembly
procedure below.

6/0
.6%0

COPPER BRAID

it out through the holes. Remove all ex-
cess solder, in order that the two conduc-
tors of the coaxial cable may not be short-
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SERVICE AND REPAIR

circuited. When the solder has cooled, re-
place item 2, the circular ring which holds
the bakelite insulating washer in place.
See Figure 6.

Wind a small amount of tarred packing,
similar to that used by plumbers, around
the cable adjacent to the end of item 8.
Item 10 holds the packing in place, and
forms a water-tight seal between item 10
and the outer covering of the cable. Screw
jtem 10 securely to item 8. See Figure 6.

Place the thin rubber gasket, item 7, in
place on item 8 and push the entire assem-
bly through item 5, the main body of the
terminal. Lock the assembly together by
applying item 1, the retaining collar with
a slot across the end, usiug the special
wrench provided. REPLACE THC END CAP, ITEM
4, IF THE CABLE IS NOT TO BE PLACED IN IM-
MEDIATE SERVICE. See Figure 6.

Minor scars and cuts in the outer insu-
lation can be repaired and sealed by the
application of heat. A hot soldering iron
can be used to melt and spread enough rub-

ber or rubber substitute from the surround-

ing surface to seal an ordinary cut. BE
SURE THAT THE BRAID, DIELECTRIC, AND INNER
CONDUCPTOR HAVE NOT BEEN DAMAGED BEFORE SEAL~
ING CUTS IN THE OUTER COVERING.

NOTE: Check the coaxial cable with a 40-
watt light bulb before attempting any dis-
assembly of the dipole unit. Check the
light intensity of the bulb used on the
cable in question against the light intens-
ity of the same bulb when operated thro-
ugh a coaxial cable kuown to be in good
condition.

6. ROUTINE INSPECTION AND OVERHAUL

Dismantle the dipoles for periodic inspec-
tion and cleaning. Hemove any corrosion that
might be on the dipoles. Remove dirt from
the insulation. Check the end plugs; make
certain they are waterproof. If the antemnna
equipment has been disassembled, check the
interior for good clean connections and for
any water that may have entered the housing.
Check the coaxial cables, If they are dam-
aged, bind the damaged portion with insula-
ting tape until further repairs can be made.
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LIST OF MANUFACTURERS

Name

Bendix. Radio Division of
Bendix Aviation Corporation

Crouse~-Hinds

G. E. Simplex

H. B. Fred Kuhls

Address

Baltimore, Maryland

Syracuse, New York

79 Sidney Street
Cambridge, Massachusetts

3rd Avenue and 65th Street
Brooklyn, New York
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AT ASSEMBLY

o, ! THIS SPACE TO BE SOLDER WIRE ON BOTH
IR FILLED WITH COMPOUND SIDES OF INSULRTOR
SEE NoTE 5" SEE SECTION A-A
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S 4 PING EQUARLLY SP. 5; @90° LOOP WIRE THROUGH HOLE

ANO BOLOER

MASK 294 X I4 SPACE
TO CLERR ENGRAVING

g i 7 LA T T
BT BRSSEMBLY USE SHIMS AS REQUIRED x| X |#/08984 29| SHIM
X| X | A/06547 | 28| SERALING COMPOUND
MRSK TAPPED HOLE 1o (cs8999-2 | 27| CAR ENGRAY/ING (MAT. #/0.
AND THIS F e o7 TC38999-1 | 26| CAR ENGRAVING (MAT K/S
11’1 »r94-16 25| WIRE - COPPER (16 BEYF &
K SEE NOTE —{ X|X | #/097/3 |24 GASKET
3'13'| #r94-14 23 | #/4 BE S GAGE COFPER WIRE !
4|4 | r1/7-10 22 |#/0-32 - 3B F/L.HD. SC. BRASS A
9|9 | #/7030-9 | 21| WASHER - BRASS ”
4la | p/03776 |20| SCREW
qla| 1772 19 | #/0-32- 7/6 F/L - HD. SC. BRASS N
B8 | 2/7024 70 | 18| WASHER - VELUMOID
717 | #726800-20 | 17| WASHER- ¥ELLUTEX
T 7 | #/2286-4 | /6|P/0-32 HEX WUT Smweie CHEER
77 | #/7023-55 | /5| WASHER - INSURTING
/1|7 | #pro37s0 14| WASHER
13173 #78037-8 | 13 | WASHER,) LOCK #/0 P05 8RZ.
/|7 | mro3779 12| PIN CONTACT.
/1| 1] csBo64 1| Py covER
/|7 | cs8066 10| Booy PLUG
/|7 | cs8063 9| L/iNVER PLUG
4|4 | pr/03775 | 8| sScrREW.
79(79| # /03783 7| geEso
x| x| #r03781 6 | cAP (MAT. FOR c58999-/
4|4 | #r0o3802 | S| PN
77| #r03787 | 4| coLiarR
7|7 #/03785 |3 | PLYS
717 [ex90783-1 | 2 | T0BING ASSEMBLY.
7|/ |cseoes-1 |1 | CA5€E - TIBING
REQ. | REQ. DRAWING ITEM| NAME Ll
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/3 STERTITE CERAMIC BERDS
BPPROX. 145" BPART ON HWIRE

6 STERTITE, CERARN/IC BERLS

RPPROX. | RPIRT ON WIRE
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SECT/ION A-A %QéD ﬂf
uND 2l )/6)/3
MART. #/037A87)
MAT. K /03p8/)) PLACE ITEM /18 _BETWEEN
5 &b o 17EM 1 AND ITEM 2/
-l R BUILO P SOLOER ON IWIRE
ic. BrAYS N'A ON BOTH S/IOES OF /NSULFTOR
| NE BERD 50 THRT BERD il NOT
ATOVE FROM POSITION.
ic. GRAYS NP METHOD OF ASSEMBLING DIPOLE
0/0
TEX |. Fix items #7 onto item #23 as shown in section A-A:- 13 Steatite Ceramic Beads
Sr celae it approximafely | 1/2" apart on wire.(item #23) and 6 beads approximately 1" apart,
TING 2. Feed item #23 through tube leaving approximately | 1/8" projecting for soldering
to plug pin.

oS, BRZ. NP 3. Tin end of item #23, insert in hole in item #12 and solder securely.

358994-1£4)

Gy

4. Make sure that space marked "B" is quite dry. Assemble body of item #10 (body

plug), centralize plug pin, and screw up evenly. Thread 12" of #16 (.050 Dia) B & §

Gage Copper wire item #25 through tie holes in item #8 and twist the ends together.

6. Fill open end of tube up to first bead with approved sealing compound and while

this is still in liquid state, force item #3 into tube. Pull item #23 tight, loop

through hole in the other tube and bend flat over item #2 as shown.

6. IMPORTANT - Seal joint between dipole and case with varnish.

7. IMPORTANT - Apply varnish to inside of item #6 and outside of item #1 and items

#20, 13, 21, and 18, Assemble in position and screw tightly.

8.% Make sure that space C is quite dry. Assemble item #i| in position and screw

up tightly.

9. Seal dipole cap item #6 to collar using sealing compound (Bedlast X114703) /T

must be watertight. Seal screws item #20 in the same manner.

10. After assembly and before painting carefully coat all places indicated by an

"$" with bakelite varnish. This is necessary to make the assembly watertight.

Il. Paint all over except masked surfaces per Spec BM-308.

NOTE: It is important that item #11 not be removed until just before assembly of
dipole in serial system.
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