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Pig. 3 +» Buey eon deck of submarine, shovwing
UG- 640/U, RG-18/VU, turnbuckle, end Kellem's
grip

The buoy was subjected to dynamic towing tests at the David Taylor Model
Basin. From the data obtained in these tests, Fig. 5 was plotted, giving the
depth of towpoint n-cessary for a given length of cable at a given speed. In
operational use, it 18 envisioned that a reel would be provided to release and
retrieve the buoy and cable. A family of similar curves could be prepared which
would allow the submarine's commander to determine the correct cable length
for a given depth and speed. The proper amount of cable could then be released
from the reel. The curves are intended as a lower boundary, and are taken with

the buoy just under the surface of the water. The depth and speed are not critical.

If the speed or depth decreases, the buoy will simply ride higher in the water.
The maximum tension in the cable at 6 knots was 250 1b, according to the David
Taylor Model Basin tests. This allows a safety factor of over 30 for the towing
cable. It is felt that this is sufficient to allow for any ordinary conditions of use.

Antennas

Two types of antennas have been used, a high-frequency whip and a combi-
nation UHF -IFF antenna.* The whip (Figs. 6 and 7) is inductance-loaded and
can be used with existing HF transmitters over a wide band of frequencies

*
UEF band — 220 te 400 Mc

IFF bend - 1000 to 1100 Mc
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Fig. 4 - Buoy on deck, showing tie point on se2il and point of

entry on s=il

{about 3 to 30 Mc). U maximum efficiency is desired, the whip should be used in
its design range. It can be designed to be tunable over any 1-Mc band from
approximate 'y 6 to 15 Mc. It should be noted that an extra benefit derived is the
fact that ei ier the whip or the UHF -IFF antenna can be used as a receiving
antenna on any frequency and with any receiver. Either antenna has certain
bands of frequencies on which it is more efficient. However, when the antenna
is used for receiving, impedance matching is not as critical as when it is used
for transmitting. For example, loran fixes could be obtained in strong-signal
areas.

The UHF -IFF antenna (Figs. 2, 4, and 8) is essentially two isolated dipoles
which may be used simultaneously with proper multicouplers provided in the
submarine. The IFF antenna is a center-fed dipole, 5-3/4 in. long, resonant at
1030 Mc, the IFF transmitter frequency. It has less than 1.5 to 1 SWR* relative
to 50 chms from 1000 to 1100 Mc. It is isolated from the UHF dipole by the
guarter-wave sections shown in Fig. 8, which are resonant at 1030 Mc and con-
sequently appear as an open circuit at that frequency. Due to the small L/D
ratio of the dipole {(approximately 12), its resistance is not the theoretical
72 ohms of a dipole, but is actually very close to 50 ohms. Consequently,

50 -chm coaxial line is used to feed the antenna.

*
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