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UNITED STATES PATENT office 
SUBMARENESIGNALNGAPPARATUS 

Ralph E. Bates, West Medford, Mass, assignor to 
Submarine Signal Company, Boston, Mass, a 
corporation of Maine 

Application December 7, 1942, Serial No. 468,302 
(C. 6-2) 10 Claims. 

The present invention relates to the art of 
submarine signaling and particularly to a device 
which may be projected into the Water from the 
bottom of the vessel in such a manner that the 
apparatus so projected may be positioned in good 
acoustic arrangement with the Sound-propagat 
ing medium. 
The present invention is particularly useful on 

Small boats such, for instance, as Submarine 
chasers and So-called P. T. boats, and provides 
a unit which may be swung into the Water from 
a sea chest in the boat, the unit itself having a 
stream-line body such that the Water noise which 
is usually present may be Substantially elimi 
nated. In the present invention the unit may take 
a shape something like that of a center board, 
except that it is streamlined at the front, hollow 
inside and filled with liquid, making good acous 
tic coupling between the Outer propagating me 
dium and the Sound-transmitting and receiving 
unit which may be freely rotated within the hol 
lowhousing. 
The sound-receiving and transmitting unit used 

in the housing may be of the directive type, send 
ing a beam of Supersonic Sound energy or receiv 
ing Sound from a direction. Substantially at right 
angles to the Surface Of the sound unit itself. . 
The invention also includes Special means for 

directing or training the sound-receiving or trans 
mitting unit or projector as well as special means 
for swinging the unit out from the Sea, chest with 
in the vessel. While these Operations may be ac 
complished through a motor drive, the device 
preferably may be operated by handwheels and 
thereby may be simply controlled and operated 
on a Small boat without the use of electric or hy 
draulic power. The device finds utility in this 
manner particularly for sound ranging for mili 
tary purposes in the detection of enemy Sub 
marines and also listening and determining the 
direction of surface vessels. " . 
The features and advantages of the present 

invention will be more fully and readily under 
stood from the description in the specification be 
low When taken in connection. With the drawings 
in which Fig. 1 shows an elevation of the de 
vice as installed in a Wessel With parts in section 
and with a dotted portion illustrating a portion 
of the apparatus in a second position. Swung Out 
from the vessel; Fig. 2 shows a section substan 
tially on the line Y-Y of Fig. 1; Fig. 3 shows a 
section substantially on the line X-X of Fig. 1; 
Fig. 4 shows an elevation of the device substan 
tially in the position of Fig. 1 but viewed from the 
back side with reference to Fig. 1: Fig. 5 shows an 

elevation of the pivoted unit projecting into the 
Water with a part in fragmentary section; Fig. 6 
is a plan view looking upward with reference to 
Fig. 5 with portions in fragmentary sections; Fig. 
7 shows a detail of the wiring of the transmitting 
and receiving unit; and Fig. 8 shows a further 
detail. 
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In the drawings , Figs. 1 and 4, shows the 
skin of the vessel in which there is built a sea 
chest 2 which has an arcuate back wall 3, side 
enclosures 4 and 5 and a front enclosing wall 6 
With an outward projecting wall at its lower 
portion which is enclosed by a cover plate 8 com 
pleting the enclosure of the sea chest whose base, 
or bottom face, 9 is open to the water. Within 
the Sea chest there is pivoted a second housing 
0 having in section the contour substantially of 

a center board. This second housing has a top 
projecting chamber with projecting shafts f2 
On one side and 3 on the other side which are 
journaled in bearings in the side walls 5 and 4 
of the outside housing. The inside housing O 
is swung downward and outward on these bear 
ings. For this purpose the shaft 3 carries ex 
ternally of the wall 4, of the outer housing, a sec 
tor gear 4 to which the shaft 3 is secured by 
means of the key 4'. This sector gear meshes 
with a gear worm 5 at the end of a horizontal 
shaft 6 in the vesse which may be turned by 
means of the handwheel 7. The shaft 6 is Sup 
ported by two bearings 8 and 9 carried by the 
outer housing and positioned in Such a fashion 
that the gear worm 5 meshes with the large sec 
tor gear 4. By rotating the handwheel the 
worm 5 and the sector gear 4 are turned and 
the interior housing to swung outward or in 
ward, to or from, the water. g 
The mechanism within the housing to com 

prises the SOund-transmitting and receiving unit 
20 which is Supported and rotated by means of 
the hollow shaft 2 at the top of which is a hori 
Zontally positioned bevel gear 22 meshing with a 
second bevel gear 23 which, in turn, is keyed 
by means of the key 24 to the shaft 25 which is 
turned by the bevel gear 26. The bevel gear 26 is 
controlled and rotated by the bevel gear 27 mesh 
ing with it which, in turn, is operated at the end 
of the shaft. The rotation of this handwheel 29 
will rotate the sound-transmitting and receiving 
unit 20. This briefly traces through the driving 
mechanism for rotating the Oscillator or Sound 
projector-receiver 20. 
The Sound projector 2, positioned within the 

chamber 10, may be of the supersonic type, mag 
netostriction, piezoelectric or other type of oscil 
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lator driven electrically for converting sound pick 
up by its radiating face into electric energy. This 
unit, as shown more clearly in Figs, 1 and 2, has 
a mounting flange 30 to which a second flange 
3 is attached by means of bolts 32 or in any other 
suitable manner. The flange 3 is provided with 
a collar or sleeve 3S which is threaded to the 
upright shaft 2 and turns with it in both direc 
tions. The sleeve 33 and the shaft 2 are both 
hollow at the center as indicated by 34 to receive 
the electrical conductors which are led up through 
the hollow shaft to the collar rings 35 and 36 
mounted on an insulating collar or member 37 
at the top of the shaft 2. The sleeve 33 and 
the shaft 2 rotate in a long bearing 38 which 
is fixed to the supporting plate 39 by welding, as 
indicated in Fig. 2, Or by any other Suitable man 
ner. This plate 39 forms the top supporting 
member for the inner housing (). The stream 
line casing 80 is bolted to this by a flange 4f ex 
tending outward from the housing 40. 
The plate 39 is provided with openings 42, 42, 

42, to permit water, if desired, to enter freely 
within the chamber 0 but not within the exten 
sion chamber, or section f, from which the water 
or SOund-conducting liquid is excluded at all 
times. For this purpose the end of the sleeve 38 
is provided with a stuffing gland 43 so that no 
liquid can COne up through the shaft bearing and 
around the shoulder 44 upon which the top of the 
shaft 2 rests. The conductors for the oscillator 
are led through the opening 45 from the hollow 
shaft to the conducting rings 35 and 36 against 
which the brushes 46 and 47 bear, which brushes 
are insulatingly Supported from the side wall 48 of 
the chamber . The shaft 2, which is journaled 
in the wall 5 of the outer chamber, is held in a 
bearing 49 which has an outwardly extending 
flange 50 by which the bearing is attached by 
bolts 5 to a ring 52 welded to the wall of the 
casing. This shaft is made watertight by means 
of the packing gland 53 so that no water will 
enter the ship from within the chamber 3 which 
is open at the bottom to the sea. The shaft; 2 
is supported by a flange 54 and is held by the 
bolts 55 to a ring 56 which, as indicated in Fig. 2, 
is welded to the wall 48 of the chamber . 
The chamber if at its other side is provided 

with a wall 57, having a bearing at 58. To this 
sleeve is Secured, by means of the flange 59, the 
hollow shaft 3 whereby the whole top housing 
lf and the lower housing ?o, united with it by 
the plate 39, are turned. Within the hollow shaft 
3 the shaft 25 rotates. This shaft 25 extends 

through the hollow shaft 3 into the housing ff 
and, as is stated above, carries the bevel gear 23 
which is pinned to the shaft by means of the key 
24. Mounted on this shaft 25 is an insulating 
collar 60 carrying conductor rings 6 and 62 upon 
which the brushes 63, and 64 bear respectively. 
Brushes 46 and 47 are electrically, connected with 
brushes 63 and 64. The current from the brushes 
63 and 64 is led to the collar rings 6 and 62, or 
vice versa, and then is conducted through the 
hollow shaft 65 to the conductor rings 66 and 67 
connecting with the outside source of power. The 
shaft 25 is rotated by means of the bevel gear 26. 
When the sound-transmitting and receiving 

member 20 is projected into the water, sound is 
received or transmitted by the unit, particularly 
freely from the forward port and starboard di 
rections. The rear of the housing in the direc 
tion of the propeller may substantially shield 
the unit by constructing the rear wall of the 
housing, namely 70, Figs, 1 and 5, of sound-re 
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flecting material. The front of the housing, how 
ever, as indicated in Figs. 1, 2, 5 and 6, is made of 
sound transparent material such as a rubber or 
synthetic-rubber sheet having density and veloc 
ity values equal to those of water, as, for instance, 
7, which permits the sound to pass through the 
wall of the housing to act upon the sound-pro 
ducing or receiving member 20, 
In the operation of the device the handwheels 
7 and 29 may be operated in the usual manner. 
An indicator 2 may be provided on the hand 
wheel 29 together with an indicating plate 73, 
mounted on the collar 73 and secured to bearing 
8, so that the position of the projector may be 
known at all times. In the operation of the de 
Vice the unit is first swung down into the water 
by rotating the handwheel 7. When this is ac 
complished, the plate 39 will extend over the sea 
chest opening and the unit will project vertically 
from the boat. Training of the sound projector 
is then accomplished by turning the handwheel 
29 which can be turned so that the projector will 
face in any direction of 360 degrees around its ver 
tical axis position. In order to insure that the 
whole sea chest be filled with water, an air vent 
may be provided as indicated at 74 at the top of 
the casing, which air vent may go up beyond the 
outside water level so that it may always be kept 
Open, 

Having now described my invention, I claim: 
1. In combination with a vessel, a sea chest 

built therein at the bottom of the vessel, a hous 
ing having Sound receiving and transmitting 
means contained within Said sea chest, said hous 
ing having means pivoting the same in said sea 
chest on an axis extending across one lower cor 
ner Section of said housing, means rotating said 
housing in an arc from a position within the sea 
chest into the water beneath the vessel, and means 
for rotating said sound receiver and transmitter 
in its normally operated position when the hous 
ing is projected below the water about a vertical 
axis. 

2. In combination with a vessel, a sea chest 
built in said vessel having an opening at the bot 
tom thereof, a housing positioned in said sea 
chest, means pivoting said housing at a lower 
corner thereof on an axis transversely across the 
lower end of Said housing, a sound receiving and 
transmitting means, means rotatably mounting 
Said transmitting and receiving means within said 
housing, and means operative externally of said 
housing for rotating said sound receiving and 
transmitting means about a vertical axis at right. 
angles to the axis above mentioned when said 
housing is projected into the water and means for 
projecting Said housing into the water, said means 
being adapted to rotate the housing about one 
quarter of a turn on its pivoted axis. 

3. In combination with a vessel, a sea chest 
built in said vessel having an opening to the wa 
ter, a housing adapted to fit within said sea chest 
and pivoted transversely thereto at one corner of 
said housing, said pivoting means comprising shaft 
means having journaled bearings supporting said 
housing, a spur gear and pinion connected to said 
shaft and means for rotating said shaft and there 
by rotating the housing into the water, a sound 
receiving and transmitting device, means rotat 
ably supporting said transmitting and receiving 
device within said casing and gear means hav. 
ing a right-angle drive with one section thereof 
concentric with the axis of said housing and 
means operative through the axis of said housing 
for rotating Said sound transmitting and receiv. 

75 ing means about a vertical axis at right angles to 
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the axis of said housing when the housing is in 
Operating position in the water below the vessel. 

4. In combination with a vessel, a housing hav 
ing a substantially horizontally journaled axis for 
rotating the housing about the same, a sound re 
ceiving and transmitting means rotatably sup 
ported within the housing and means for rotat 
ing said sound receiving and transmitting means 
comprising driving means operative concentric 
with the axis of said housing and gear means as 
sociated therewith for rotating said sound receiv 
ing and transmitting means, 

5. In combination with a vessel, a housing hav 
ing a substantially horizontally journaled axis for 
rotating the housing about the same, a sound re 
ceiving and transmitting means, a shaft support 
ing said sound receiving and transmitting means, 
rotatable about its axis, a gear carried by said 
shaft for rotating the same, gear means meshing 
with said first-mentioned gear for driving the 
Same, Said gear means having a shaft concentric 
with the axis of said housing and independently 
Operated means positioned externally of said 
housing, one for rotating said housing into the 
water below the vessel and the other for rotating 
the shaft of said sound transmitting and receiving 
means about its axis, 
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6. In combination with a vessel, a housing hav 
ing a substantially horizontally journaled axis for 
rotating the housing about the same, a sound re 
ceiving and transmitting means, a shaft support 
ing said sound receiving and transmitting means 
rotatable about its axis, a gear carried by said 
shaft for rotating the same, gear means meshing 
with said first-mentioned gear for driving the 
same, said gear means having a shaft concen 
tric with the axis of said housing and independ 
ently operated means positioned externally of 
said housing, one for rotating said housing into 
the water below the vessel and the other for ro 
tating the shaft of said sound transmitting and 
receiving means about its axis, and means within 
the vessel indicating the position of said sound 
receiving and transmitting means, 

. In combination with a vessel, a housing hav 
ing a substantially horizontally journaled axis 
for rotating the housing about the same, a sound 
receiving and transmitting means, a shaft sup 
porting said sound receiving and transmitting 
means rotatable about its axis, a gear carried by 
said shaft for rotating the same, gear means 
meshing with said first-mentioned gear for driv 
ing the same, said gear means having a shaft 
concentric with the axis of said housing and in 
dependently operated means positioned externally 
of said housing, one for rotating said housing into 
the water below the vessel and the other for ro 
tating the shaft of said sound transmitting and 
receiving means about its axis, said housing be 
in Astreamlined in the fore and aft direction of 
the vessel and being supported at the front end 
of the same with acoustic transparent material 
at the front of said housing substantially extend 
ing around the vicinity of the sound transmitting 
and receiving means, 

In combination with a vessel, a housing hay ins a substantially horizontally journale axis 
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3 
for rotating the housing about the same, a sound 
receiving and transmitting means, a shaft sup 
porting said sound receiving and transmitting 
means rotatable about its axis, a gear carried by 
said shaft for rotating the same, gear means 
meshing with said first-mentioned gear for driv 
ing the same, said gear means having a shaft 
concentric with the axis of, said housing and in 
dependently operated means positioned exter 
nally of said housing, One for rotating said hous 
ing into the water below the vessel and the other 
for rotating the shaft of said sound transmit 
ting and receiving means about its axis, said 
housing being streamlined in the fore and aft 
direction of the vessel and being Supported at 
the front end of the same, the rear portion of 
said housing being curved upward in an arc to 
the vessel. 

9. In combination with a vessel, a housing hav 
ing a substantially horizontally journaled axis 
for rotating the housing about the same, a sound 
receiving and transmitting means, a shaft sup 
porting said sound receiving and transmitting 
means rotatable about its axis, a gear carried by 
said shaft for rotating the same, gear means, 
meshing with said first-mentioned gear for 
driving the same, said gear means having a shaft 
concentric with the axis of Said housing and in 
dependently operated means positioned exter 
nally of said housing, one for rotating said hous 
ing into the water below the vessel and the other 
for rotating the shaft of said sound transmit 
ting and receiving means about its axis, said 
housing being streamlined in the fore and aft 
direction of the vessel and being supported at the 
front end of the same, the rear portion of said 
housing being curved upward in an arc. to the 
vessel, and means for permitting the Outer Water 
to come into the housing and surround the sound 
transmitting and receiving device. 

10. In combination with a vessel, a housing 
having a substantially horizontally journaled axis 
for rotating the housing about the same, a sound 
receiving and transmitting means, a shaft Sup 

5 porting said sound receiving and transmitting 
means rotatable about its axis, a gear Carried by 
said shaft for rotating the same, gear means 
meshing with said first-mentioned gear for driv 
ing the same, said gear means having a shaft con 
centric with the axis of said housing and inde 
pendently operated means positioned externally 
of said housing, one for rotating said housing into 
the water below the vessel and the other for ro 
tating the shaft of said sound transmitting and 
receiving means about its axis, said housing being 
streamlined in the fore and aft direction of the 

- vessel and being supported at the front end of the 

60 

5 

same, the rear portion of said housing being 
curved upward in an arc to the vessel, means seal 
ing a portion of said housing having said gears 
on the rest of the housing and means permit 

ting the outer water to come into the said rest of 
the housing and surround said sound transmit 
ting and receiving device. 

RAF. E. BATES. 


