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This invention relates in general to mechani 
cal-electrical apparatus and more particularly 
to a rotatable system suitable for installation on 
the exterior of a submarine. 

It is often necessary to install a rotatable sys 
tem such as a rotatable radar antenna or a rotat 
able direction ?nding antenna on the exterior 
of a submarine. One method of rotating the 
antenna is to use a drive shaft driven by an 
electric motor, both shaft and motor being lo 
cated on the exterior of the submarine. A water 
pressure seal is used on the drive shaft-to-motor 
connection to prevent leakage when the sub 
marine submerges. Such seals may be used 
where the speed of rotation is comparatively low 
(i. e. of the order of 10 R. P. M.), although the 
seals may leak at great depths. However, these 
seals are not practical at speeds of the order of 
300 R. P. M., such as are required for microwave 
direction ?nding. 
Accordingly an object of the present inven 

tion is to produce a rotatable antenna system 
suitable for installation on the exterior of a sub 
marine. ‘ 

A further object of the present invention is 
to produce such a rotatable antenna system 
which may be operated at a high rotational 
speed. . 

Other objects and advantages of the invention 
will be apparent during the course of the follow 
ing description. ' 

One embodiment of the invention involves a 
radical departure from the customary antenna 
drive mechanism. Essentially the rotating drive 
is a water turbine driven from the high pres 
sure water system in the submarine. A one way 
valve is placed in the pipe from the high pressure 
water system to the turbine nozzle, and prevents 
a reverse ?ow of water when the submarine is 
submerged. The shaft of the water turbine 
drives a microwave direction ?nding antenna 
which is affixed to its upper end. The indication 
of the angular rotation of the antenna is fur 
nished by a magnetically coupled synchronous 
system which includes a selsyn generator in a 
hermetically-sealed pressure-tight selsyn hous 
ing. The shaft of the selsyn generator and the 
lower end of the turbine shaft are both provided 
with permanent magnets which are separated 
by a brass plate. The magnetic coupling be 
tween the magnets serves to rotate the selsyn 
generator in synchronism with the antenna. The 
electrical output of the selsyn generator may be 
transmitted to the interior of the submarine in 
the customary manner. 
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In the accompanying drawing forming a part 
of this specification, 

Fig. 1 is a simplified partially cross-sectioned 
view illustrating one embodiment of the inven 
tion and, 

Fig. 2 is a simpli?ed cross-sectional view taken 
on the line 2-2 of Fig. 1. I 

In Fig. 1, wherein is illustrated one embodi 
ment of the invention, numeral l0 designates the 
surface of the submarine. A water turbine ll 
(best understood by reference to Fig. 2) consists 
of an impeller wheel I2 and a converging nozzle 

drive the impeller 
wheel. The impeller wheel [2 is constructed of 
two circular supporting plates l4 between which 
are‘a?ixed impeller vanes l5. The nozzle I3 is 
connected (connection not shown) to the high 
pressure water system within the submarine. A 
one way valve‘ V is inserted in the connection 
from nozzle L3 to the high pressure water system 
and serves to prevent a reverse flow of water 
when the submarine is submerged. Numeral l6 
designates a housing a?ixed to surface 10 which 
serves to protect the turbine II and to retain 
the water output from the turbine I l . An outlet 
pipe ‘H at the bottom of housing l6 serves to 
exhaust the water output from the turbine. 
The turbine ll rotates a drive shaft 18 (not 

cross-sectioned) which is keyed to the impeller 
wheel v(key not shown). ‘The drive shaft l8 
rotates in a water-lubricated rubber bearing 19 
(not cross-sectioned). Water inlet '20 to hearing 
I9 is supplied with water from the high pressure 
water system (connection not shown). The 
downward thrust of shaft [8 is taken by an end 
bearing 2! which is affixed to the top of hermeti 
cally-sealed selsyn housing 22. 
The antenna is a standard type of direction 

?nding antenna which includes a cylindrical 
parabola re?ector 23 af?xed to shaft I8 with its 
axis at 45°v to the axis of the shaft. The periph 
ery of the reflector 23 is determined by the inter 
section of a cylindrical parabolic surface with 
its axis inclined at 45° to the axis of the shaft 
l8 with a cylindrical surface having its axis along 
the axis of shaft l8. An electromagnetic horn 
(not shown) having a circularly polarized re 
sponse is disposed at point 24 on the axis of 
shaft I8. The response of the horn is substan 
tially constant for all signals in the plane per 
pendicular to the axis of shaft I8. It is to be 
understood that the direction ?nding antenna 
formed by re?ector 23 and the circularly polar 
ized horn is only one of many antennas which 
may be affixed to the shaft [8. 
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The indication of the angular rotation of re 
?ector 23 is furnished by the synchronous sys 
tem 25 which includes a selsyn generator 26 hav 
ing a permanent magnet 21 affixed to its shaft. 
The selsyn generator is enclosed in hermetically 
sealed selsyn housing 22. Synchronous drive be— 
tween shaft I8 and selsyn generator 26 is effected 
by the magnetic coupling between magnet 21 and 
a similar magnet 28 which is affixed at the lower 
end of shaft 18. A brass plate 29 forming the 
top of selsyn housing 22 permits close magnetic 
coupling between magnets 21 and 28. However 
other suitable materials may be used instead of 
brass, if desired. The electrical output of selsyn 
generator 26 is transmitted through cable 30 and 
may be transmitted to the interior of the sub 
marine through an electrical connector box in 
the customary manner. _ 

It will be apparent that there may be devia 
tions from the invention as described which still 
fall fairly within the spirit and scope of the in 
vention. 

Accordingly all such deviations are claimed 
which fall fairly within the spirit and scope of 
the invention as indicated in the hereinafter ap 
pended claims. 
What is claimed is: 
1. In a submersible radar antenna system for 

a submarine, a housing attached to the exterior 
of said submarine, a vertical shaft passing 
through the upper end of said housing, a para 
bolic re?ector attached to the upper end of said 
vertical shaft, a hydraulic impulse wheel within 
said housing and attached to said vertical shaft, 
a nozzle positioned in said housing adjacent said 
impulse wheel to direct a ?uid stream thereon 
from the water system of said submarine, a ?rst 
permanent magnet attached to said vertical 
shaft, an electrical angular position transmitter 
within said housing coaxially with said vertical 
shaft, a second permanent magnet attached to 
said angular position transmitter and positioned 
adjacent said first permanent magnet, a sealed 
cover for said angular position transmitter and 
said second permanent magnet having a diamag 
netic portion at least between said ?rst and 
second permanent magnets whereby said impulse 
wheel drives said parabolic reflector and the posi 
tion thereof is transmitted through said sealed 
cover to said angular position transmitter by 
said permanent magnets. 

2. The structure claimed in claim 1 wherein 
said electrical angular position transmitter com 
prises a selsyn transmitter. 
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3. In a rotatable antenna system for a sub 

marine, driving shaft means, a water turbine 
including an impeller wheel connected to said 
driving shaft means, a converging nozzle adja 
cent said impeller Wheel connected with the high 
pressure water system in the submarine for di 
recting a stream of water onto said impeller 
wheel to rotate said drive shaft means, and valve 
means for preventing flow from said nozzle back 
to said high pressure water system, an antenna 
rotated by said drive shaft means, and means 
for indicating the angular rotation of said an 

tenna. 
4. In a rotatable antenna system for subma 

rines, drive shaft means, an impeller wheel 
carried by said drive shaft means, an antenna 
driven by said drive shaft, a nozzle adjacent said 
impeller wheel connected to the high pressure 
water system of the submarine fOr directing a 
stream of water thereon to rotate said antenna, 
and valve means for preventing water flow from 
said nozzle to said high pressure water system of 
said submarine. 

5. In a rotating antenna system for subma 
rines, a housing attached to the exterior of said 
submarine, a drive shaft extending through said 
housing, an impeller wheel mounted on said drive 
shaft within said housing, a parabolic re?ector 
mounted on the outer end of said drive shaft, a 
nozzle within said housing adjacent said impeller 

> wheel connected to the high pressure water sys 

40 

45 

50 

tern of said submarine to direct a stream of water 
onto said impeller wheel to rotate said reflector, 
and means to prevent flow from said turbine to 
said high pressure water system. 
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