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PRELIMINARY ACQUISITION OF UNDERWATER TOWED
VEHICLE

Song Wenyang Chen Ronggui and He Chongben (Ho Chung-pen)
(Shandong College of Oceanology)

ABSTRACT

The mechanism of the underwater towed vehicle is elucidated. The control system:
and the design features about stability of underwater towed systems are discussed. some
of the underwater towed bodies are also reviewed incidentally.

The towed body consists of the following parts: the main wing-NACA23015, the
airfoil-—NACA65,—012 as symmetrizable horizontal tail and the modified airfoil—NA-
CA65,—021 as vertical tail shown in Figure 1.

The dimensions are 1.9 meters in length, 1.04 m wide, 1.0 m high. Its total weight
is 190 kg in air and 40 kg in water. The effective area of main wing is 0.56 square
metres.

A command signal from a shipboard controlling device monitors the sumberged
vehicle maintained at constant depth or running a ‘‘Sawtooth’” profile. The towing
depth is controlled by adjusting incident angle of the wing and angular speed of im-
peller mounted on the towed vehicle. The vehicle will follow the ship undulating with
such arrangement,

The stability of the vehicle can be calculated only for static case. If the coeffi-
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cient of static moment of the horizontal tail A =1.6—1.9, it will be sufficient to
ensure dynamic stability. Therefore a more detail examination of dynamic lateral
stability should be made during the preliminary trails.

The towed body described in this paper provides an accurate metacentric feature
and so improves the lateral stability. An adjustable device for the established angle
anounted on the main wing compensates the small error about the position of hydrody-
namie center.

On the suggestion from Professer He Chongben we have been developing the com-
pensating devices and improving the stability of the vehicle since 1968. The first
trial on the sea was carried out in mid-April, 1972 and a series of trials were made
‘with double-armoured waterproof towing ecable from 1972 to 1979. The results of the
-experiment may confirm the theoretical analysis of dynamic stability and it will be
fairly easy to determine the limits of allowable error in experimenting the towed vehicle
.and its subsequent production.

The towed body is a very useful tool for collecting data on a moving ship. At pre-
-sent the towed vehicle carries sensors to measure temperature, depth and salinity only.
It can be used for collecting other oceanographic data carrying a side sean sonar,
proton magnetometer, seismic profilometer, dissolved oxygen sensor, plankton counter
ete.

Its specific features are: high depressing force in water, light weight in air, good
-stability, speeds from 6 to 10 knots. The towing depth ranges from the surface to a
depth of 98 meters.



