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(57) Abstract

An acoustic transducer assembly (20) includes a piezoelectric ceramic crystal (36). The assembly (20) also includes a
pair of solid circular metal plates (24, 28) positioned to sandwich the piezoelectric ceramic crystal (36) between them,
wherein each of the metal plates (24, 28) comprises: (i) an outer rim circling a concave portion formed in a first surface of
the metal plate, the first surface oriented toward the piezoelectric ceramic crystal; and (ii) an epoxy wicking barrier formed
in the first surface, adjacent to the outer rim. The assembly (20) also includes an epoxy adhesive interposed between the
metal plates (24, 28) and the piezoelectric ceramic crystal (36), wherein the outer rim of each plate is bonded to the
piezoelectric ceramic crystal (36) by the epoxy adhesive, the pair of plates thus forming a cavity between them. The assembly

(20) also includes a flexing stop attached to each first surface.
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A. CLASSIFICATION OF SUBJECT MATTER

IPC(6) :HO4R 17/00

US CL :367/157, 165, 173; 29/25.35, 594; 310/337

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
U.S. : 367/157, 165, 173; 29/25.35, 594; 310/337

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
NONE

Electronic data base consuited during the international search (name of data base and, where practicable, search terms used)
NONE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category®* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 5,276,657 A (NEWNHAM ET AL) 04 JANUARY 1994, 1-11
SEE ENTIRE DOCUMENT
A US 4,431,937 A (WHITE) 14 FEBRUARY 1984, SEE ENTIRE| 1-11
DOCUMENT
A US 4,004,266 A (COOK ET AL) 18 JANUARY 1977, SEE| 1-11

ENTIRE DOCUMENT

Y US 4,030,175 A, (MCSHANE) 21 JUNE 1977, SEE CLAIM| 12
1

D Further documents are listed in the continuation of Box C. D See patent family annex.

b Special catgories of cited documents: T &M—Mhhmﬁlﬂ&wm
hduieﬂhmhmuwnmh
A* w&.—uﬂoﬂhmvﬁdhmw inci i p ;
woboof . principle or theory uaderlying the mvention
B* -u_m-amummm x d Yy ,h". .h—-"‘.' .; d & _m‘:
o & document which may throw doubts on ,riority claim(s) or which is Whes the document it takon alone
ﬂquw&ummamm«m - N of L " the ciained invents be
special reason (as specified) idered 10 mvolve aa imvemts step whea the document is
*0* document referring 10 08 ol disclosure, use, cxhibition or other combined with cac or move other such documens, such combination
means being obvious 10 a persoa skilled in the art
b o document published prior 1o the insernational fil date but later than g« i
the priority dete cla; filing & doc--ﬂudh-pﬂf-mly
Date of the actual completion of the international scarch Date of mailing of the international search report

11 MARCH 1997 27 MAR 1997

i
Name and mnl::;g lddm.:d o{_ the lS;AbIUS Authorized officer A 7&7, 44%
Box PCT IAN J. LOBO
Washington, D.C. 20231 :

PFacsimile No.  (703) 305-3230 Telephone No. (703) 3064161
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Box I Observations where certain claims were found uasearchable (Continuation of item 1 of first sheet)

ThhilawkxnlnponhnnabemmbﬁshedinrupectofeauinchimmdcrAnicb 17(2)a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.:
D because they relate to parts of the international spplication that do not comply with the prescribed requirements to such
req
an extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.;
D beunsemeymdepmdauchirmmdmnotdnﬁedinwcoldmcewimleccondmmitdmofkule&‘(n).

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Scarching Authority found multiple inveations in this international application, as follows:

Pleasc See Extra Sheet.

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort Jjustifying an additional fec, this Authority did not invite payment
of any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest [[] The additional search fees were sccompanied by the applicant’s protest.
E No protest accompanied the payment of additional search fees.

Form PCT/I1SA/210 (continuation of first sheet(1))(July 1992)»
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BOX Il. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING
This ISA found muktiple inventions as follows:

This application contains the following inventions or groups of inventions which are not so linked as to form a single
inventive concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search
fees must be paid.

Group |, claims 1-11, drawn to an acoustic transducer or hydrophone.
Group II, claim 12, drawn to a method of making a hydrophone.

The inventions listed as Groups I and II do not reiate to & single inventive concept under PCT Rule 13.1 because, under
PCT Rule 13.2, they iack the same or corresponding special technical features for the following reasons:

The technical features of curing an acoustic transducer assembly at temperatures less than 150 degrees
ceatigrade, encapsulating the cured assembly and then curing the potted assembly, as claimed in Group 11, are not
common to the two Groups and thus, unity is lacking.
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