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LATERAL FORCE DEVICE FOR UNDERWATER 
TOWED ARRAY ' 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the 
payment of any royalties thereon or therefor. 

BACKGROUND OF THE INVENTION 

(1). Field of the Invention 
The present invention relates to a device to provide 

lateral and vertical displacement of a towed underwater 
cable and more particularly to a durable lightweight 
device for displacing an underwater cable which will 
not create excessive noise as the cable is towed through 
the water. 

(2). Description of the Prior Art 
The inventive device has characteristics in common 

with two other classes of devices, paravanes and depth 
control systems. Paravanes displace towed cables in a 
lateral direction away from the path of the towing craft. 
Depth control systems provide displacement in a verti 
cal direction above or below the towing craft. 

It is well known in the art that paravanes are used to 
provide displacement for towed cables lateral to the 
motion of the towing craft. Paravanes are towed bodies 
affixed at the end or along the length of a towed cable 
to position the cable away from the path of the towing 
craft. A tin or vane on the paravane causes a lateral 
displacement of the cable by producing lift in a lateral 
direction. Prior art paravane systems depend on compo 
nents other than the vane itself to set and stabilize the 
direction of the hydrodynamic force. The stabilizing 
components used in prior art devices include attach 
ment bridles, surface ?oats on tethers, net ?oats and 
trawl chains. These components increase size, weight, 
drag and noise thereby limiting use of these paravanes 
to low speeds in sonic operations. 

Because many prior art paravanes are large or me 
chanically complicated devices, they must be removed 
from the water separately as the tow cable is retracted. 
Larger paravanes require the use of a hoist to remove 
them from the water. More complicated paravanes are 
less sturdy and must be treated with care to avoid dam 
aging their inner workings. 
Depth control devices are also well known in the art. 

Many mechanisms exist for controlling the depth of a 
towed underwater cable. These methods include diving 
planes, retractable vanes, air diaphragms, and movable 
horizontal plates. Adjustable diving planes are often 
used in the prior art to control the depth of the cable. 
Vertical displacement is achieved in some prior art 
devices by changing the buoyancy of the depth control 
device to maintain the desired depth. 
Two prior art patents, Cole U.S. Pat. No. 3,375,800 

and Cole U.S. Pat. No. 3,931,608, disclose depth control 
device that are rotatably mounted on towed acoustic 
cables. Cole ’8OO discloses a device mounted around the 
towed cable that utilizes ballast to maintain the depth 
control device in its preferred orientation and to pre 
vent spirming. Cole ’608 discloses a device mounted to 
the cable by rotatable brackets in such a way that the 
device hangs below the cable thus allowing the weight 
of the device to act as ballast. Both of these devices use 
pressure sensing means and adjustable diving planes to 
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control depth. Neither of these devices provides for 
lateral displacement of a towed acoustic cable. 
These prior art devices suffer the same durability 

problems as the more complicated paravanes. Further 
more, none of the known prior art devices are light 
weight or simple enough to be wound onto a storage 
winch or reel with a towed acoustic cable. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general purpose and object of the 
present invention to provide an apparatus for control 
ling the lateral displacement of towed acoustic cables. 

It is a further object that such device displace the 
cable while creating a minimum of turbulence and 
noise. 

Another object is that such device be durable and 
small enough to be deployed and retrieved with the 
cable, without requiring attachment or removal during 
either deployment or retrieval. 
These objects are accomplished with the present 

invention by providing a lateral force device having a 
spool and a rotationally mounted winged fuselage. The 
hollow spool is mounted on a cable with cable elements 
passing therethrough. The winged fuselage is made in 
two halves with the top half relatively positively buoy 
ant and the bottom half relatively negatively buoyant. 
The two halves are mounted about the hollow spool 
with clearance to allow rotation of the winged fuselage. 
The wings are angled to provide lift as the fuselage is 
towed through the water. The device can be manufac 
tured with a given buoyancy to allow it to maintain the 
desired depth. The wings have winglets at their tips. 
The difference in buoyancy between the upper and 
lower winged fuselage halves and the winglets maintain 
the device in the correct operating position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the invention and 
many of the attendant advantages thereto will be 
readily appreciated as the invention becomes better 
understood by reference to the following detailed de 
scription when considered in conjunction with the ac 
companying drawings wherein: 
FIG. 1 shows an exploded perspective view of a 

lateral force device mounted on a towed cable; 
FIG. 2 shows a perspective view of a lateral force 

device as assembled on a towed cable; 
FIG. 3 shows a vessel towing a cable with a lateral 

force device disposed thereon; 
FIG. 3a shows a detail view of the towed lateral 

force device of FIG. 3; and 
FIG. 4 shows an alternate embodiment of the inven 

tive device having a bi-wing con?guration. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the following text, all references to lateral mean in 
the direction orthogonal to the direction of tow. Refer 
ring now to FIG. 1, there is shown an exploded per 
spective view of the inventive device. A lateral force 
device 10 is shown mounted on a towed underwater 
cable 12. Lateral force device 10 comprises a spool 14, 
two cylindrical fuselage halves 16, and two wings 18. 

Spool 14 is a hollow cylinder with a shoulder portion 
20 at each end thereof. Spool 14 is disposed integral 
with towed underwater cable 12 to allow cable ele 
ments and wiring to pass through the hollow in spool 
14. Shoulder portions 20 are even with the outer surface 
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