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1
HYDROPHONE DAMPER ASSEMBLY

Matter enclosed in heavy brackets [ 1 appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The invention pertains to the field of motion damping
devices used with submerged marine instrumentation
for damping instrumentation movement and displace-
ment due to wave and water motion.

In underwater transducer and hydrophone installa-
tions, such as in a sonobuoy system for detecting sub-
marine sounds and the like, the provision of a substan-
tially stable platform for the hydrophone is of prime
importance in order to reduce extraneous noises and
signals and permit the most accurate sound pressure
wave input characteristics. ‘

The purpose of sonobuoy suspension systems is t
attenuate the vertical motion imparted by surface wave
action to a hydrophone platform as motion of the hy-
drophone due to surface wave action will result in the
generation of spurious low frequency signals. The at-
tenuation system itself must not produce low frequency
lateral motion oscillation such as those commonly
found in objects suspended in ocean currents resulting
from periodic shedding of vortices in the flowing fluid.

In a free floating sonobuoy system it is also important
that a high drag concentration in the vicinity of the
hydrophone platform be produced to reduce the rela-
tive velocity of the flow past the hydrophone to mini-
mize the magnitude of any occurring flow noise as well
as reducing the frequency of the noise associated with
boundry layer transition on the hydrophone surfaces.
Additionally, the magnitude and frequency of any un-
avoidable motion associated with vortex shedding is
simultaneously reduced.

Improved transducer suspension systems have been
achieved by the utilization of complaint members such
as shown in the assignee’s U.S. Pat. No. 3,377,615,
Additionally, the utilization of specialized configura-
tions in floating and buoy systems for stabilization pur-
poses are known as shown in U.S. Pat. Nos. 3,191,202,
3,500,783, 3,510,892 and 3,543.228. However, a
damper assembly for use with submerged hydrophone
assemblies wherein a mass damper of an effective con-
struction capable of being concisely stored has not
been previously successfully achieved.

SUMMARY

It is an object of the invention to provide a low cost
damper for the purpose of stabilizing the position of a
hydrophone platform in order to reduce the introduc-
tion of spurious noises and signals into the hydrophone.
The damper of the invention utilizes both mass. drag
and hydrodynamic mass damping characteristics, and
while the muss of the damper is significant when de-
ploved. its weight when stored is very small and its
unique construction utilizes entrapped water to pro-
duce the desired dumping mass.

Additionally, the damper assembly of the invention
isolates the hydrophone platform from any direct input
of restduad strumming produced by the compliant cable
spring suspension utilized in conjunction with the hy-
drophone. and the construction of the damper is such
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as to minimize the occurrence of vibration due to water
current and flow past the damper components.

The damper assembly in accord with the invention
includes a long cylinder of flexible synthetic plastic film
closed at each end by a check valve of unique configu-
ration which permits water to enter, but not leave the
tube. Disks having a diameter substantially greater than
that of the tube are attached to each tube end at the
check valves transversely disposed to the tube length to
produce hydrodynamic damping and the disks are
canted with respect to each other to minimize adverse
effects produced by vortex shedding. An inelastic strip
is affixed to the tube extending its length causing the
tube to be warped or curved in an arc in the longitudi-
nal direction minimizing rotation of the damper due to
waterflow, and elimination of such rotation is impor-
tant as rotation will aggravate the instability of the
damper assembly in a shear current.

The disks located at the tube end are formed of syn-
thetic plastic film and their shape is maintained, when
deployed, by a flexible, resilient ring formed of a spring
steel material which forms an expanded cylindrical
configuration as soon as the damper is deployed and
removed from its storage cannister.

Assembly of the damper is simplified by the utiliza-
tion of retaining members defined on the check valve
wherein a mechanical interconnection between the
tube and associated disks is simultaneously achieved by
the assembly of the check valve structure. Also, sus-
pension means are defined on the check valve permit-
ting the damper to constitute a component in the hy-
drophone suspension system.

BRIEF DESCRIPTION OF THE DRAWINGS

The aforementioned objects and advantages of the
invention will be appreciated from the following de-
scription and accompanying drawings wherein:

FIG. 1 is a perspective view of a deployed sonobuoy
system utilizing the damper of the invention,

FIG. 2 is an elevational view of the damper in accord
with the invention as deployed,

FIG. 3 is a view taken from the right of FIG. 2,

FIG. 4 is a top plan view as taken of FIG. 2,

FIG. 5§ is a cross-sectional view taken through the
tube along Section V—V of FIG. 2,

FIG. 6 is an enlarged cross-sectional view taken
through the disk and check valve along Section VI—VI
of FIG. 4,

FIG. 7 is an enlarged cross-sectional view taken
through the check valve rim region illustrating the
retaining ring construction, and FIGS. 8 through 10
illustrate the folding of the disk and tube for packing
into the sonobuoy cannister.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 illustrates a deployed sonobuoy system using a
damper and improved transducer platform for provid-
ing high quality transmission of underwater sound vi-
brations. The sonobuoy float 10 floats upon the surface
of the water and the cannister 12 depends from the
float. The cannister is of a hollow cylindrical configura-
tion and prior to deployment houses the sonobuoy
components. In those cases where the sonobuoy is
dropped from aircraft the cannister serves to protect
the transducer, damper and other components upon
impact with the water. A cable 14 depends from the
cannister and is attached to the upper end of the
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jamper assembly generally indicated at 16. A second
zable 18 depends from the lower end of the damper
1ssembly and is attached to the hydrophone assembly
senerally indicated at 20. The assembly 20 includes
nstrumentation housing 22, housing 23, compliant
:xpansion cables 24 and 26, hydrophone 28, and
veight 30. The housing 23 and hydrophone 28 are
ocated within a mesh tube 32 which reduces flow
1oises and electrical conductors, not shown, intercon-
1ect the hydrophone with its transmitter housings 22
ind 23 and the transmitter located within the cannister
[2. The assembly 20 constitutes no part of the inven-
lion and is described in detail in the assignee’s copend-
ing application, Ser. No. 111,410, filed Feb. |, 1971, 1t
is to be understood that the purpose of the damper
assembly 16 is to provide a stable platform for the
hydrophone assembly 20 and does so in the manner
described below.

The damper assemnbly 16 includes a mass cylinder 34
formed by a tube or slecve of flexible synthetic plastic
film of only a few thousandths of an inch thickness
whereby the cross-sectional configuration of the tube is
cylindrical and the tube may be concisely folded.

The ends of the tube 34 are cut at substantially right
angles to the tube length, when deployed, and are con-
nected to check valve structure in a manner later de-
scribed. The check valve structure 36 is identical at
each end of the tube and each check valve includes
retaining ring members whereby the tube and disk
members associated at each tube end may be mechani-
cally connected simultaneously to the check valve.

The disks 38 ure also each formed of synthetic plastic
film having an upper layer 40 and a lower layer 42,
FIG. 6. When deployed, the annular configuration of
the disks is maintained by an annular resilient spring-
like ting 44, and the disks are formed by a heat sealing
process resulting in a peripheral seam 46.

Stabilizer straps 48 of plastic film are connected to
each of the peripheries of the disks 38 at one end, and
connected to the central region of the tube 34 at the
other end, and the length of the stabilizers is such that
the disks 38 are canted with respect to each other as
will be apparent in FIGS. 2 and 3.

The check valve structure 36 will be appreciated
from FIGS. 4, 6 and 7. As appreciated from FIG. 4, the
check valves are of an annular configuration including
a peripheral rim region 50. The body of the valve is
formed of a synthetic plastic material and is of a cylin-
drical configuration including a passage 52. centrally
defined therein through which water may flow into the
tube 34. Webs 54 diametrically extend across the pas-
sage $2 and the inner surface 56 of the rim region
serves as a valve seat for the resilient, flexible flap valve
58 riveted to the valve body at 60. Thus, it will be
appreciated that water may flow through the passage
52 against the valve element 58 and around the valve
element into the tube 34. However, the water may not
flow from the tube in that the valve 58 seats against the
surface 56, and that portion of the valve disposed over
the passage 52 is supported by the webs 54.

The valves 36 are connected to the tube 34, and
serve to interconnect the tube and disks by means of a
retaining ring assembly 62 which consists of an outer
annular ring 64 and annular inner ring 66. The ring 64
and an L cross-sectional configuration including a ra-
dial surface 68 for opposed relationship to the periph-
eral rim region surface 70. Also, the ring 64 is recessed
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4
at 72 whereby the ring 66 overlays the ring 64 to main-
tain the assembly thereof to the valve body.

The valve body peripheral rim region is provided
with a conical “undercut” surface 74 and a radial sur-
face 76 for cooperation with corresponding conical
surface 78 and radial surface 80 defined upon the ring
66. The ring 66 is split at 82, FIG. 4, wherein once the
ring 64 is positioned as shown in FIG. 7, the ring 66
may be inserted into the recess 72 defined by the ring
64 and the conical surface 74. Due to the presence of
the conical surfaces 74 and 78 the ring 66 will be main-
tained in position, and thereby maintain the assembly
of the retaining ring assembly 62 upon the valve body.

The tube material adjacent the tube end is disposed
between the surfaces 68 and 70, the surfaces 76 and 80
and the surfaces 74 and 78 as appreciated from FIG. 7.
Likewise, the synthetic plastic film layers constituting
the layers 40 and 42 of the disks 38 are disposed be-
tween the aforementioned surfaces as illustrated
whereby compression upon the material of the tube
and disks is maintained between the valve body and the
retaining ring assembly to form an effective sealing
mechanical connection between the tube, associated
disk and check valve structure.

The aforementioned check valve structure consti-
tutes the subject matter of the assignee’s pending U.S.
Pat. application, Ser. No. 145,133, filed May 20, 1971.

An inelastic plastic strip 84 is adhered to the tube 34
throughout its length and electrical conductors 86,
FIG. 5, are sandwiched between the tube 34 and the
adhesive strip 84 wherein such conductors intercon-
nect the hydrophone assembly 20 below the damper
with the cannister 12 located vertically above. The
disks 38 may be provided with vent holes 88, and loop
anchors 90 formed of a reinforced fabric, FIG. 6, are
defined on each of the valve structures 36, and affixed
thereto by rivets 92, FIG. 6, to serve as the mounting
for the suspension cables 14 and 18.

In that the tube 34 and disks 38 are formed of a
highly flexible lightweight synthetic plastic film mate-
rial it is possible to fold the entire damper assembly 16
in a space only slightly greater than that occupied by
the valves 36 when stacked one upon the other. Such
concise packaging is illustrated by the folding proce-
dure shown in FIGS. 8 through 10. Each of the disks
may be folded as illustrated due to the resilient nature
of the annular rings 44 wherein each ring is folded and
“wound” to a diameter substantially equal to that of a
check valve body. FIG. 10 illustrates the configuration
of the disk once the ring is folded in the described
munner. Thereupon the tube material may be sand-
wiched between the folded disks and check valves and
the damper assembly is inserted into the cannister 12
intermediate the float 10 and the hydrophone assembly
20.

When the cannister 12 engages the water surface, the
release mechanism permits the assemblies 20 and 16 to
deploy from the cannister. The weight of the assembly
20 will pull the damper assembly 16 from the cannister
and as the assembly 16 is removed from the confines of
the cannister the rings 44 will, due to their resilient
nature, “‘open’ to form the disk configuration apparent
in FIGS. 2 and 3. Additionally, as the damper assembly
is pulled down through the water the water will be
forced into the interior of the tube through the lower
check valve passage 52. Any air trapped in the tube 34
will soon escape the tube upon wave motion causing an
upward movement of the damper assembly wherein the
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upper check valve 36 will momentarily open and per-
mit entrapped air to be released. The mass of the water
entrapped within the tube 34 is significant and thus a
mass damping is achieved.

The inelastic strip 84 causes the tube to form an arc
rather than a straight line, and the strip 84 is located at
180° with respect to the stabilizer straps 48.

The configuration of the damper due to the presence
of the inelastic strip 84 and the canting of the disks 38
stabilizes the damper in the presence of a shear current
in that the curved configuration employed in conjunc-
tion with the oftsetting of the points of attachment
occurring at the attachment rings 90 located adjacent
the check valve edge regions minimizes rotation of the
damper, and as such rotation would aggravate the in-
stability of the damper in a shear current such features
are of significance.

Additionally, vortex shedding is greatly reduced due
to the presence of the stabilizer straps 48 and the cant-
ing of the disks. This combination disrupts the normal
waterflow around the tube breaking up the pattern of
vortex shedding. Thus, the damper may be used in
close proximity to a hydrophone platform without ad-
verse effect.

Accordingly, it will be appreciated that the damper
of the assembly effectively produces mass, drag and
hydrodynamic mass damping with the utilization of
economically produced structure easily stowable in a
restricted volume container. Advantageous waterflow
characteristics are achieved wherein the damper does
not introduce extraneous vibrations into the hydro-
phone suspension system, and assembly of the damper
components is minimized due to the mechanical inter-
connection thercof achieved by the check valves 36.

It is appreciated that various modifications to the
inventive concept may be apparent to those skilled in
the art without departing from the scope and spirit of
the invention.

I claim:

I. A hydrophone damper assembly comprising, in
combination, an elongated tube of flexible material
having first and second ends, a check valve attached to
each tube end und sealing the associated end, said
check valves permitting water to enter the tube and
preventing water egress, and attachment means associ-
ated with said tube for attaching hydrophone structure
thereto.

2. In a hydrophone damper assembly as in claim 1
wherein said attachment means is mounted upon at
least one of said check valves.

3. In a hydrophone damper assembly as in claim 1
wherein said tube is formed of a synthetic plastic film.

4. In a hydrophone damper assembly as in claim 1, a
disk attached to said tube, said disk having a generally
flat planar configuration and transversely related to the
length of said tube and having u diameter greater than
the diameter of suid tube.

5. In a hydrophone damper assembly as in claim 4
wherein said disk is affixed to said tube adjacent one of
said ends.

6. In a hydrophone damper assembly as in claim 5§
wherein a disk is attached to each end of said tube.

7. In a hydrophone damper assembly as in claim 5
wherein said check valves include tube and disk mount-
ing means. said valve at said one tube end attaching
said disk to sad tube.

8. A hvdrophone damper assembly comprising, in
combination, an elongated tube of flexible material
having first and second ends, a check valve affixed to
each tube end and closing the associated end permit-
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ting water to enter the tube and preventing water egress
therefrom, a substantially flat disk member affixed to
said tube adjacent each end whereby the general plane
of said disks is transversely disposed to the tube length,
and attachment means mounted upon said tube adja-
cent said ends for attaching hydrophone structure
thereto.

9. In a hydrophone assembly as in claim 8 wherein
said tube and disks are formed of a synthetic plastic
film, each of said disks including a deformable resilient
ring forming and maintaining the disk periphery.

10. In a hydrophone damper assembly as in claim 9
wherein said check valves include film retaining means,
said film retaining means interconnecting and main-
taining the assembly of the associated tube end. disk
and check valve.

11. In a hydrophone damper assembly as in claim 8,
disk orientation means interposed between said disks
and said tube obliquely angularly orienting the plane of
said disks to the length of said tube.

12. In a hydrophone damper assembly as in claim 11
wherein said tube is of a curved configuration relative
to its length.

13. A hydrophone damper comprising, in combination,
an envelope of flexible material, a check valve defined in
said envelope directly communicating with the environ-
ment surrounding said envelope, said check valve permit-
ting water to directly enter the envelope whereby said
envelope confines the water therein and preventing said
water from leaving said envelope, und attachment means
ussociated with said envelope for attaching hydrophone
structure thereto.

14. In a hydrophone damper assembly as in claim 13
wherein said envelope comprises a tube having first and
second ends, and said check valve is located in one of said
ends.

15. In a hydrophone damper assemblyv as in claim 13
wherein said envelope comprises a tube having first and
second ends, a disk attached to said tube adjacent at least
one of said ends, said disk having a generally flat planar
configuration and transversely related to the length of
sald tube and having a diameter greater than the diame-
ter of said tube.

16. In a hydrophone damper assembly as in claim 135
wherein said disk is formed of a flexible syathetic plastic
film and has a generally circular periphery, un annulur
resilient spring element within said disk engaging the
periphery thereof and having a normal expanded circular
configuration. said element capable of being twisted and
Jolded into a plurality of loops of a dimension less than
said elements’ normal expanded configuration and ex-
panding into its normal configuration when unre-
strained.

17. In a hydrophone damper as in claim 13, said enve-
lope having an elongated tubular configuration and an
inflated cylindrical transverse cross-sectional configura-
tion, sald check valve having a flat configuration having
a circular diameter substantially corresponding to the
influted diumeter of said envelope.

18. A hydrophone damper comprising, in combination,
an envelope of flexible material having first and second
ends, a check valve defined in one of said envelope ends
directly communicating with the environment surround-
ing said envelope, said check valve permitting water (o
directly enter the envelope whereby said envelope con-
Sines the water therein and preventing water from leav-
ing said envelope, and attachment means associated with
said envelope for attaching hydrophone structure thereto.
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