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Attorney Docket No. 79446

MULTI-DEPTH ACOUSTIC SIGNAIL GENERATING DEVICE

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 therefore.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates generally to acoustic signal
generating devices, and more particularly to a mechanical device
capable of generating an acoustic signal at one or more varying
depths.
(2) Description of the Prior Art

Acoustic signals in active sonobuoys are produced by an
array of active transducers that are driven electronically by
means of a signal generator, a powerbsourée and an electric
driver stage. .The power source provides the necessary power to
operate the signal generator and the electronic driver.
Typically, the power source is a battery. The signal generator

produces a specified signal and passes the signal to the driver
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stage where it is amplified so as to drive the active transducer
array. The array produces the acoustic signal which is
propagated through the water. Such electronically driven
generators are complex, costly and have suffered from being
unreliable. A simplified mechanically driven generator can
reduce cost and can be made more reliable.

However, prior art mechanical sound generators are also
typically complex, often relying on compressed gas or motors to
actuate a striker against a plate. For example, U.S. Patent No.
3,433,202 to Sharp et al. discloses an impact energized sound
source which uses compressed gas to propel a striker through an
evacuated guide tube and against a radiating plate. U.S. Patent
No. 3,137,834 to Bielecki et al. discloses an underwater
mechanical sound generator resulting from the movement of motor
driven pistons within the device. U.S. Patent No. 3,053,220 to
Sawyer discloses an underwater impact sound source having a dual
spring-loaded impact rod. A free floating striker is attached to
the rod while the springs and impact rod are each are mounted on
telescoping tubes, all adding to the devices complexity. Also,
the Sawyer device makes no provision for actuating the device at
a specific depth. Other, similarly complex, and/or non-depth
sensitive dévices are disclosed by Abrahamsen et al. and Donsky
in U.S. Patent Nos. 3,229,404 éhd 5,233,570, respectively. 1In

abandoned application Ser. No. 07/904,626, current inventor
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Sullivan disclosed a mechanical sound generator including a
pressure sensitive piston which acted against two rods fixed end
to end. The separation of the rods by the piston allowed a
spring activated piston to strike a ledge, causing the acoustic
signal. As the rods were fixed end to end, there was a distinct
possibility that jarring of the device would cause premature
actuation, especially as the device may be dropped into the water
from a considerable distance. Also, the end to end configuration
could lead to assembly problems when trying to align the rod
ends. Occasionally, there is also a need to provide multiple
acoustic signals at varying depths, e.g. in testing sonar array
tracking, or to provide for varying the depth at which a signal
is to be generated. 1In order to adjust the depth with the sound
generator of the previously mentioned abandoned application, a
shear pin component needs to be replaced. A simple mechanical
device which can be easily adjusted to provide acoustic signals
at varying depths would be less costly than a comparable
electronic signal generator and provide greater flexibility than

the previous mechanical sound generators.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a simple mechanical device which can generate an acoustic

signal at a specified depth.
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Another object of the present invention is to provide a
device which is not susceptible to premature actuation when
jarred.

Still another object of the present invention is to provide
a device which can be easily assembled.

A further object of the present invention is to provide a
simple device which can generate acoustic signals at varying
depths.

Other objects and advantages of the present invention will
become more obvious hereinafter in the specification and
drawings.

In accordance with the present invention, a depth sensitive,
mechanical, acoustic signal generating device is provided. The
device consists of a spring loaded piston placed in a wall of a
housing. The piston is subjected to a pressure differential
between the exterior and interior of the housing such that the
piston moves against the spring force and into the housing as the
pressure differential, corresponding to a depth of the housing
beneath a water surface, increases. As the piston moves further
into the housing, it contacts a series of latches, each latch
being used to detain spring loaded striker. The latches are
spaced along the travel path of the piston such that each striker

is associated with a specific biston movement, or depth. When
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the piston contacts a latch, the striker is released and strikes
against a ledge within the housing, creating the acoustic signal.
The device thus described is a simple mechanical device
having only four major components, i.e., a housing, a piston,
strikers and latching mechanisms for the strikers. The piston is
designed such that the relationship between the pressure
differential at the piston and the movement of the piston into
the housing is known. The latches and strikers can thus be
placed along the travel path of the piston to correspond with
specified water depths. The simplicity of the device allows for
quick assembly, and, once assembled, the device is not subject to

premature actuation.

BRIEF DESCRIPTION OF THE DRAWINGS

A more compléte understanding of the invention and many of
the attendant advantages thereto will be readily appreciated as
the same becomes better understood By reference to the following
detailed description when considered in conjunction with the
accompanying drawings wherein like reference numerals refer to
like parts and wherein:

FIG. 1 is a view of a preferred embodiment of the present
invention showing a cover portion partially removed;

FIG. 2 is a cross sectional view of the present invention

taken at line II-II of FIG. 1;
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FIG. 3 is a cross sectional view of the present invention

taken at line III-III of FIG. 1;

FIG. 4 is a cross sectional view of a second embodiment of
the present invention;
FIG. 5 is a partial cross sectional view of the second

embodiment of the present invention taken at line V-V of FIG. 4:

and

FIG. 6 is a cross sectional view of a third embodiment of

the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to FIG. 1, there is shown plan view of a
preferred embodiment of the present invention. Acoustic signal
generating device 10 consists of a housing 12 and a cover portion
i4. Cover portion 14 is shown partially removed to better reveal
the interior of housing 12. Cover portion 14 is sealed against
housing 12 to create chamber 16 within housing 12. As shown in
FIG. 1, the seal is provided by means of gasket 18. Cover 14 can
be secured to housing 12 in any manner that will provide a
watertight seal against gasket 18, such as by bolting.

Referring now additionally to FIGS. 2 and 3, there are shown
cross sectional views of device 10 taken at lines'II—II and III-
III of FIG. 1, respectively. One side of housing 12 has a

threaded extension 20 with bore 22 passing through housing 12.
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Cap 24 threads onto extension 16, holding piston 26 in place
within bore 22. Spring 28 biases piston 26 against end flange 30

of cap 24. End flange 30 has a bore 32, allowing water pressure

against piston 26. One or more piston o-rings 34 are provided to

maintain chamber 16 of housing 12 watertight. Housing 12 has
notches 36 in opposite faces 1l2a thereof, one face 12a adjacent
to extension 20 and one face 12a opposite extension 20. Notches
36 receive bar 38 therein, such that bar 38 parallels the
longitudinal axis (shown as line X in FIG. 3) of piston 26.
Pinned hooks 40 secure spring loaded rods 42. In the embodiment
of FIGS. 1-3, four sets of hooks and rods are shown. For
clarity, reference numerals are shown for only one of each of the
components of the sets. When the assembled device 10 is lowered
into the water, wéter~pressure against piston 26 begins to push
piston 26 against spring 28 forcing piston 26 to move Lhrough
bore 22 into housing 12. As.pressure increases, spring 28
becomes more and more compressed until piston 26 encounters one
of the pinned hooks 40. Each pinned hook 40 restrains a spring
loaded rod 42. When piston 26 strikes pinned hook 40, pinﬁed
hook 40 rotates about its pivot 44 to release spring loaded rod
42. The spring loading of rod 42 forces weight 46, attached to
rod 42, to strike housing 12 at thin-walled portion 48 with
sufficient force to produce thé'acoustic signal. For the

embodiment of FIGS. 1-3, rod 42 is spring loaded by bending rod




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

42 in a loop 42a and attaching an end 42b of rod 42 to housing 12
by means of clips 42c. As depth increases, pressure increases,
causing further compreséion of spring 28 and further movement of
piston 26 into housing 12, where piston 26 encounters other
pinned hooks 40 in turn, causing additional acoustic signals to

be generated. The spring loading on rods 42 is such that once a

'weight 46 strikes thin-walled portion 48, weight 46 comes to rest

just slightly away from thin-walled portion 48, allowing thin-
walled portion 48 to vibrate when struck by other weights 46.
The force exerted by spring 28 and the spacing of spring rods 42
detained by pinned hooks 40 determine the depth at which the
acoustic signal is generated. |

The piston and spring loaded rod mechanism of the present
invention provides a simple means for mechanically generating an
acoustic signal. The components are easily assembled and not
subject to premature actuation due to rough handling. It can be
seen that by engaging various of the spring loaded rods 42, or by
changing the location of the spring loaded rods, the number of
acoustic signals and depth at which the acoustic signals are
generated can be varied.

Although the present invention has been described relative
to specific embod}ments thereof, it is not so limited. The
spring loaded rod of the embodiment of FIGS. 1-3 can be replaced

by any number of mechanisms which can be activated by the piston
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26. As an example, FIG. 4 shows a cross sectional view in the
manner of FIG. 3 for a second embodiment of the present invention
designated as device 100. Housing 102 of device 100 is
fabricated with a cylindrical extension 104 having cylindrical
bore 106 passing therethrough to allow communication between
inner chamber 108 within housing 102 and the environment exterior
to housing 102. As in the embodiment of FIGS. 1-3, cover portion
110 seals against housing 102 to form chamber 108. Piston 112
fits within cylindrical bore 106 and, with o-ring seals 114,
seals chamber 108. Piston 112 has a flange 112a at its end
within chamber 108, flange 112a having a diameter larger than the
diameter of cylindrical bore 106 to prevent piston 112 from
passing through cylindrical bore 106. Rod 116 is attached to
flange 112a and extends longitudinally from flange 112a, through
chamber 108 and contacts spring 118 on the side of chamber 108
opposite extension 104. Spring 118 is contained with a second
cylindrical bore 120 within a second extension 122 of housing
102. Second cylindrical bore 120 does not extend completely
through second cylindrical extension 122 such that the seal of
chamber 108 is maintained. It is to be noted that the embodiment
of FIGS. 1-3 may be easily reconfigured to accommodate the
arrangement of piston 112, rod 116 and spring 118 of FIG. 4.
Referring now additionally to FIG. 5, there is shown a cross

sectional view of rod 116 taken at line V-V of FIG. 4. Rod 116
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has a vertical slot l1ll6a extending completely through its depth,
as shown in cross section in FIG. 5, and extending partially
along its length, as indicated by phantom lines 116b and 116c in
FIG. 4. The end of slot 116a nearest piston 112 expands into rod
bore lléd (FIG. 5 and indicated by phantom lines 116c and 116d in
FIG. 4). One or more weights 124 are attached to bar 116 by
passing bulbous end 126 through rod bore 116d and sliding neck
portion 128 along slot 116a, bulbous end 126 being attached to
neck portion 128 which is in turn attached to weight 124.

Bulbous end 126 is wider than slot 116a, but is less wide than
rod bore 116d. Spring 130 attaches to weight 124, biasing weight
124 towards base 102a of housing 102. Increasing pressure of the
exterior environment, corresponding to increasing in depth,
forces piston 112 to move into chamber 108 pressing against rod
116 and compressing spring 118. Movement of rod 116 successively
brings rod bore 116d beneath weights 124, ailowing bulbous end
126 to pass through rod bore 116d. Spring 130 pulls weight 124
against base 102a with sufficient force to create an acoustic
signal.

FIG. 6 shows a cross sectional view of a third embodiment of
the present invention denoted as device 200. The cross sectional
view of the third embodiment of FIG. 6 is taken at & plane
parallel to that in which the embodiment of FIG. 1 is shown.

Piston 202 has a necked down portion 202a, which is within

10
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chamber 204 of housing 206 for the at-rest position of piston 202
shown in FIG. 6. Appendages 208 are attached to piston 202 so as
to sequentially contact pinned hooks 210 in the manner as
described for pinned hooks 40 of FIGS. 1-3. In the embodiment of
FIG. 6, it can be seen that the total travel distance of piston
202 can be lessened when compared to the travel distance of
piston 26 of the embodiment of FIGS. 1-3, making extension 212
shorter than corresponding extension 24 of the embodiment of
FIGS. 1-3. The depths at which acoustic signals are generated by
device 200 will depend on the force exerted by spring 214 and the
placement of appendages 208.

Although the present invention has been described relative
to a specific embodiment thereof, it is not so limited. For
example, the biasing means for the pistons of‘the various
embodiments may be provided by other than springs. Compression
of stretching of elastomeric compounds may be used. The shapes
and materials used for the housing, the extensions, the pistons
and other such components méy be varied to suit the manufacturing
process.

Thus, it will bé.understood that many additional changes in
the details, materials, steps and arrangement of parts, which
have been herein described and illustrated in order to explain

the nature of the invention, méy be made by those skilled in the

11




art within the principle and scope of the invention,
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Attorney Docket No. 79446

MULTI-DEPTH ACQUSTIC SIGNAL GENERATING DEVICE

ABSTRACT QF THE DISCL RE

A simple mechanical device is provided which generates
acoustic signals at one or more specified depths. The device
consists of a spring loaded piston placed in a wall of a housing,
the spring loading biasing the piston away from the housing. The
piston is subjected to a pressure differential between the
exterior and interior of the housing such that the piston moves
against the spring force and into the housing as the pressure
differential, corresponding to a depth of the housing beneath a
water surface, increaseé. As the piston moves further into the
housing, it contacts a series of latches, each latch being used
to detain spring loaded striker. The latches are spaced along
the travel path of the piston such that each striker is
associated with a specific piston movement, or depth. When the
piston contacts a latch, the striker is released and strikes
against a ledge within the'housing, creating one of the acoustic

signals.
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