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A SONAR DOME AND A MOUNTING BRACKET FOR REMOVABLY CONNECTING

AN ACOUSTIC SENSOR ELEMENT TO A SONAR DOME

TO ALL WHOM IT MAY CONCERN:

BE IT KNOWN THAT (1) THOMAS S. RAMOTOWSKI and (2) PATRICK J.

MONAHAN, citizens of the United States of America, employees of

the United States Government,

and residents of (1)'Tiverton,

County of"Newport State of Rhode Island, and (2) Gales Ferry,

County of New London, State- of Connecticut, have 1nvented certain -

new and useful 1mprovements entltled as set forth above, of Wthh

the following is a spec1flcat10n.

MICHAEL F. OGLO, ESQ.

'Reg. No. 20474

Naval Undersea Warfare Center
‘Division, Newport

Newport, RI 02841-1708

TEL: 401-832-4736

FAX: 401-832-1231
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Attorney Docket No. 80200

A SONAR DOME AND A MOUNTING BRACKET FOR REMOVABLY CONNECTING

AN ACOUSTIC SENSOR ELEMENT TO A SONAR DOME

STATEMENT OF GOVERNMENT INTEREST
The invention described herein may be manufactured and used
by or for the Government of the United States of América for
Governmental purposes without the payment of any royalties

thereon or therefor.

BACKGROUND OF THE INVENTION

(1) Field of the Invehtion

This invention relates to marine sonar domes, and is

directed more particularly to a mounting bracket for removably

. connecting an acoustic sensor element to an inside wall of a

sonar dome, ana to absonar dome in which the ééoustic elements.
are so mounted. ‘
(2) Description of the Prior Art:

~ Sonar bow domes are commonly fixed to submarines and
military surface vessels beneath the water line and house
acoustic sensor'elements andveledtronics which servevtovalert the
veéselvto the presence of an underwater vessel, such aé a.

submariﬁe and/or an approaching torpedo.
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The dqmes have been constructed of two steels ahd rubber,
and recent1y the U.S,-Navy has been investigating the ad&antages
of using a fiberglass-rubber-fiberglass composite material tb
make sonar devices for future classes of surface warships.
Disposed within the domes are acoustic elements positioned on
fixtures. The fixtures, or mountihg brackets, are adhesively
bonded to the inside surface of the dome.

There is a need for a mounting bracket which”securély
retains an aCoustiq element, but in a releasable fashion,
facilitating quick and easy replacement of a damaged element.

There is further a need for a mounting bracket which
releasably retains an acoustic element without an adhesive
intercoqnection;‘such'that the element is.free of adhesive and

therefore acoustically clear, so as not to interfere

'significantly with transmissions,

‘YSUMMARY OF THE INVENTION
An object of the invention is, therefore, to provide a.
mounting bracket for fixing an acoustic element to the inside
wall of a sonar dome, which mounting bracket is free from
adhesive inﬁerconnecting bracket and the acoustic element, and‘is
adapted for quick release of a damaged element, and which.
écqustic‘element is free of adhesive and ié acoustically

transparent.




10

11

12

13

14

15

16

17
18
19
20
21
22
23
24

25

A further object of the invention is to provide a sonar dome
féaturing the improved acpustié'élement‘mounting bracket.

With the above and other objects iﬂ view, a feature of £he
present invention is the provision of a mounting bracket for
remo#ébly connecting an acoustic sensor element to an inside wall
of a sonar dome of a marine vessel. The mounting bracket
includes a first protrusion bonded at a first end ﬁhereof to the
inside wall of'the sonar dome and extending inwardly therefrom,
the first protrusion being provided with a first widthwise
extending slot in a side thereof, the first slot being proximate,
but spaced from the inside wall,‘and a second protrusion bonded

at a first end thereof to the inside wall of the sonar dome and

extending inwardly theréfrom aﬂd'geherally parallel to and spaced

from the first protrusion, the second protrusioh Being provided

with'a_widthWisé.extending second slot in a side thexeof, the .
seCéhdvslof being éppoSed’tO‘éndfin alignmént with the first
slot; The slots are adapted to receive portions of the acoustic
sensor element énd retain the element in a posiﬁion pfoximate to
and removed from the inside wall of the sonar dome. At least one
of the protrusions is sufficiently flexible to permit bending
thereof to facilitate insertion or removal of the acoustic

element and sufficiently rigid tq'snap back into a non-bent

configuration.

In acéordance with a further feature of the invention, there

is provided a sonar dome assembly for marine vessels. The
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assembly includes a shell for attachment to an cutboard surface

of an underwater portion of a vessel, a pluralityvof mounting

brackets fixéd to an inboard surfacé of the shell,vand a
plurality of acoustic sensor elements releasably held on the
mouhting’brackets. The moﬁnting brackets each comprise first and
second protrusions for retaining sensor'eiements mounted thereén'
spaced from the shell inboard surface. At least one of the first

and second protrusions is sufficiently flexible to permit bending

of the protrusion to facilitate insertion of the acoustic sensor

~element into the first and second slots, and is sufficiently

rigid to énap back into a non-bent configuration to lock the
acoustic sensor element in the first and second slots.

: ‘The above_aﬁd othgr featgres‘pf.the invention; inc1uding S
variouS'povél défails‘of>constrﬁctioﬁ and cOmbinations df ?érts,
will now be more particularly describéd with feference to thev
aédémpanying drawings-and-pOinted'oﬁt ihvthé.ciaims; It will be
understood that the particular dome and mounting bracket

embodying the invention are shown by way of illustration only and

not as limitations of the invention. The principles and features

of this invention may be employed in various and numerous

embodiments without departing from the scope of the invention.

~ BRIEF DESCRIPTION OF THE DRAWINGS

- Reference is made to the accompanying drawings in which are

shown illustrative embodiments of the invention, from which'its



1  novel features and advantages will be apparent, wherein

2 COrresponding reference characters 1nd1cate corresponding parts

3  throughout the several views of the drawings and wherein

4 FIG. 1 is a diagrammatic perspective view of a marine vessel
5 bow dome illustrative of an embodiment of the invention;

6 FIG. 2 is a front elevational‘view of one form of one

7 portion of a mounting bracket for removably connecting an

8 acoustic sensor element to an inside wall of a bow dome,

9 illustrative of an embodiment of the invention;

10 ‘ FIG. 3 is a side elevational view thereof;

11 FIG. 4 is a top plan view thereof;
12 FIG. 5 is a diagrammatic illustration of the connection of

13 an acoustic sensor element to a complete mounting bracket
12 _.1‘, FIG. 6 is a front elevatlonal v1ew of the complete mounting
15 Bracket with the acoustic sensor element in place;
16 ’»FlG.}7iis a'front elevational view of an alternatiuej
17 embodiment; ana
18 FIG. 8 is a perspective view of the mounting bracket of FIG.

19 6, showing a manner in which the mounting bracket may be used.

20
21 DESCRIPTION OF THE PREFERRED EMBODIMENTS
22 Referring to FIG. 1, it will be seen that a sonar dome. 10

23 ‘includes a number of acoustic elements 12, each comprising a
24 piezocomp051te panel fixed to an inside fiberglass surface 14 of

25 a fiberglass/rubber comp081te shell 16. Shell 16 may be made of
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other materials which accept'a bond, including fiberglass in and

of itself, and steel and rubber. Each element 12 iéAcohneCted tb

"a canister 18 which houses the electronics for the element 12) as

by a wire 20 interconnecting the element 12 and the respective
canister 18. The canisters 18 are fixed to a supportingapedestal
22 in known fashion.

Referring to FIGS. 2-5, it will be seen that a mounting
bracket 24 includes a first protrusion 26 comprising a block 28
of, for example, polyurethane}‘ At a first end 30 thereof, ﬁhe
block 28.is fixed to the shell inside surface 14, asbby an epoxy
resin or other suitable adhesive system. The bloék 28 is |
provided with a w1dthw1se slot 32 and optionally, a bore 34.

. As shown 1n FIGS. 5 and 7, the mountlng bracket 24 1nc1udes
a second protru81on 36 comprising a block 38, typlcally of the
same material as the block 28 (FIG. 3), and provided.with a first

end 40 fixed to the shell inside surface 14, a-WidEhwise slot 42

,oppbsed to the slot 32 of the block 28, and, optionally, a bore

44 Whose purpose is discussed hereinbelow.

In FIGS. 5-7, it will be seen that the two bloéks 28, 38 are
adapted to receive in their respeqtive slots 32, 42 an acoustié
element 12. The blocks, if both>of éolyurethane, are
sufficiently flexible to be manually deformed:sufficiently for

the element 12 to be wedged into the slots 32, 42. 'Upon release

.of the blocks 28, 38, the blocks snap back into parallel

positions, holding the element 12 therebetween (FIG. 6).
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The blocks 28, 38 may be of a harder, firmer material, euch
as a‘polycerbohate reein, but it is critical that at.leest one bf_
the blecks be sufficiently flexible_to permit removal of an |
element 12 and insertioﬁvof a replacement element. It is further
critical that the material of the'blocks be acoustically “clear”
material and of a material which can be bonded to fiberglass or
other bondable materiel of which the shell is made.

Referring to‘FIG. 7, it will be seen that the mounting
bracket 24 may include a restraining member 46 which may comprise
a threaded PVC restraint rod 48 extending through the boresh34,
44 and securedlby PVC units 50. Depending upon the flexibility

of the blocks 28, 38, other restraihing members, such as spring

~clips, nylon tips, rubber bands;:and the iike"(net shown) , may be

used. The use of restraints and, if so, the selection of

restrainte, depends in large measure on the flexibility of the

;protruSions‘ZG, 36 and the dyneﬁic-Ioading.exPeeted.'

 As shown in FIG. 8, each block slot 32, 42 can receive
corner portions of two elements 12, 1l2a.

- As may be seen in FIG. 6,‘the acoustic element i2 is'
positioned by the protrusions 26, 36 a selected distance from the

inside surface 14 of the shell 16. Inasmuch as the dome 10 is

. free-flooded, the area between the'element and the inside surface

of the shell will present a layer of sea water, assuring
excellent acoustic coupling between the elements and the nearbY»A

dome wall. In a preferred embodiment of the invention, the
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stand-off distance from the inside surface is of the order of

1/8th inch.

Thére is thus provided a sénar doﬁe éf improved construction
and performance, and mounting brackets therein for the acoustic
elements, which mounting brackets are free from adhesive .
interconnection to the elements, retain the elements securely But'
in readily releasable fashion, which elements are of acoustically
transparent material, and which dome construction provides a
layer of sea water between the elements and the proximate dome
wall. |

It will be'understood that many additional changes in the
details, materials, and arrangement of parts, which have been
herein described and illustrated in order to explain the nature
of theviﬁVéntiqn,‘may bévmaae by those skilled in the ait within
the priﬁcipies and scope'of‘the invehtion as gkpressed in the

appended claims.
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Attorney Docket No. 80200

A SONAR DOME AND A MOUNTING BRACKET FOR REMOVABLY CONNECTING

AN ACOUSTIC SENSOR ELEMENT TO A SONAR DOME

ABSTRACT OF THE DISCLOSURE

A mounting bracket for removably connecting an acoustic
sensor element to an inside wall of a sonar dome of a marine |
vessel includes a first protrusibn bonded at a first end thereof
to the inside wall of the sonar dome, extending inwardly
therefrom, and provided with a first widthwise extending slot
proximate, but spaced from, the inside wall, and a second
protrusion bonded at a first end to the sonar'dome inside wall
and exteﬁding generall? pafallel to and spaced from the firsﬁ
protrUsion, the'second‘protrusion being.provided with a widthwise
eﬁtendiﬁg‘second siot;in a side.thereof,"the seé@nd’sloﬁ being
opposed to and in alignment with the first slot. The slots are
adapted to receive portions of the acoustic sensor element and Eo
hold the acoustic sensor element in a position proximate to and

removed from the inside wall of the sonar dome.

14
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