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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/460,139 11/06/2012 8305840 038495/369324 9769
826 7590 10/17/2012
ALSTON & BIRD LLP
BANK OF AMERICA PLAZA

101 SOUTH TRYON STREET, SUITE 4000
CHARLOTTE, NC 28280-4000

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 284 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Brian T. Maguire, Broken Arrow, OK;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.  RAY-1002
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Appl. No.: 12/460,139
Amdt. dated: 11/30/2011
Reply to Office Action dated 09/22/2011

Change(s} appl ied

to clocument,

DS/
5/16/2012

Amendments to the Specification

At page 11, please amend paragraph 0056 as follows:

[0055]
166564 The sonar signal processor 32 may be any means such as a device or circuitry

operating in accordance with software or otherwise embodied in hardware or a combination of
hardware and software (e.g., a processor operating under software control or the processor
embodied as an application specific integrated circuit (ASIC) or field programmable gate array
(FPGA) specifically configured to perform the operations described herein, or a combination
thereof) thereby configuring the device or circuitry to perform the corresponding functions of the
sonar signal processor 32 as described herein. In this regard, the sonar signal processor 32 may
be configured to analyze electrical signals communicated thereto by the transceiver 34 to provide
sonar data indicative of the size, location, shape, etc. of objects detected by the sonar system 30.
In some cases, the sonar signal processor 32 may include a processor, a processing element, a
coprocessor, a controller or various other processing means or devices including integrated
circuits such as, for example, an ASIC, FPGA or hardware accelerator, that is configured to
execute various programmed operations or instructions stored in a memory device. The sonar
signal processor may further or alternatively embody multiple compatible additional hardware or
hardware and software items to implement signal processing or enhancement features to improve
the display characteristics or data or images, collect or process additional data, such as time,
temperature, GPS information, waypoint designations, or others, or may filter extraneous data to
better analyze the collected data. It may further implement notices and alarms, such as those
determined or adjusted by a user, to reflect depth, presence of fish, proximity of other watercraft,
etc. Still further, the processor, in combination with suitable memory, may store incoming
transducer data or screen images for future playback or transfer, or alter images with additional
processing to implement zoom or lateral movement, or to correlate data, such as fish or bottom
features to a GPS position or temperature. In an exemplary embodiment, the sonar signal
processor 32 may execute commercially available software for controlling the transceiver 34
and/or transducer array 36 and for processing data received therefrom. Further capabilities of the

sonar signal processor 32 and other aspects related to the sonar module are described in U.S.
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Receipt date: 10/28/2010 12460139 - GAU: 3662

Substitute for fi 1449/PTO Complete if Known
ubstitute for form ot
(Revised 07/2007) A.p.pllcatlon Number 12/460,139
Filing Date July 14, 2009
First Named Inventor Brian T. Maguire
INFORMATION DISCLOSURE 1 Unie T
STATEMENT BY APPLICANT , ,
(Use as many sheets as necessary) Examiner Name Not Yet Assigned Mames Hulka/
Sheet | 1 [ of | 1 Attorney Docket Number | 038495/369324
U. S. PATENT DOCUMENTS
Document Number
Examiner | Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* | No. | Number - Kind Code (if known) | MM-DD-YYYY Applicant of Cited Document Relevant PassagAes of Relevant Figures
ppear
. 1 US-3,618,006 11-02- Tire-Bueinz-Compane ight
Change(sJ w;!u_d 1971 erg
to documentt 2 US-4,879,697 11-07-1989 Lowrance, et al.
AT M/ 3 US-5,184,330 02-02-1993 Adams, et al.
5/30/2012 4 | US-5,694,372 12-02-1997 Perennes
US-
US-
US-
US-
FOREIGN PATENT DOCUMENTS
Pages, Columns, English
Foreign Patent Document Lines, Where Language
Examiner | Cite . Publication Date | Name of Patentee or Relevant Passages | Translation
Initials No. Country Code - Number Kind MM-DD-YYYY | Applicant of Cited Document or Relevant Figures | Aytached
Code (if known) Appear
5 WO 98/15846 04-16-1998 Rowe-Deines Instruments,
Incorporated
OTHER DOCUMENTS
: . . . . English Language
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the Translation
. . item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue number(s), Attached
5:22;;’? gge publisher, city and/or country where published.
6 | International Search Report and Written Opinion mailed October 6, 2010, for
International Application No. PCT/US2010/039443
Examiner / / Date g
Signature fJames Hulka Considered 07/26/2011

*Examiner; Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to
applicant.
Submitted: October 28, 2010 RAY-1002
4 of 737

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.H./|




PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (f required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlgss ooxjrtgctcgi below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
gapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

826 7590 07/23/2012
ALSTON & BIRD LLP Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
BANK OF AMERICA PLAZA States Postal Service with su(f icient postage for ﬁr%t clgss mail in an enveloj
101 SOUTH TRYON STREET, SUITE 4000 addrcss_eddto %e [I}Asalil'l‘gto 7{8%17,2321;%? addﬁes; abpvde., or b&iﬁg facsimile
CHARLOTTE, NC 28280-4000 transmitted to the ( ) - , on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR ] ATTORNEY DOCKET NO. |  CONFIRMATION NO.
12/460,139 07/14/2009 Brian T. Maguire 038495/369324 9769

TITLE OF INVENTION: DOWNSCAN IMAGING SONAR

l APPLN. TYPE l SMALL ENTITY [ ISSUE FEE DUE IPUBLICATION FEE DUE lPREV. PAID ISSUE FEE ] TOTAL FEE(S) DUE l DATE DUE

nonprovisional NO $1740 $300 $0 $2040 10/23/2012
| EXAMINER | ART UNIT | crasssuscLass |
HULKA, JAMES R 3645 367-088000

1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list .
CFR 1.363). ’ (1) the names of up to 3 registered patent attorneys 1_Alston & Bird LLP

[J Change of correspondence address {or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

[ "Bee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3

Number is required. listed, no name will be printed.

w

ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
NAVICO, INC. TULSA, OKLAHOMA

Please check the appropriate assignee category or categories (will not be printed on the patent) : [J individua ] Corporation or other private group entity [J Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

K] Issue Fee ’ (1 A check is enclosed.

Publication Fee (No small entity discount permitted) Payment by credit card. Form PTO-2038 is attached.

[ Advance Order - # of Copies &1 The Director is hereby authorized to charge tlieébqgﬁeg fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ha Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qb Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

pate ___September 26, 2012
PatriCk L Kartes Registration No. 64,678

Authorized Signature

Typed or printed name

This collection of information is required by 37 CFR 1.311. The information is rgﬂluired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or m:ﬁlgestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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Electronic Patent Application Fee Transmittal

Application Number:

12460139

Filing Date:

14-Jul-2009

Title of Invention:

DOWNSCAN IMAGING SONAR

First Named Inventor/Applicant Name:

Brian T. Maguire

Filer:

Patrick L. Kartes

Attorney Docket Number:

038495/369324

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl issue fee

1501

1740

1740

RAN 4

Publ. Fee- early, voluntary, or normal

1504

300

I\NAVT=T

300 60f7

02




o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2040
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Electronic Acknowledgement Receipt

EFSID: 13847166
Application Number: 12460139
International Application Number:
Confirmation Number: 9769

Title of Invention:

DOWNSCAN IMAGING SONAR

First Named Inventor/Applicant Name:

Brian T. Maguire

Customer Number:

826

Filer:

Patrick L. Kartes

Filer Authorized By:

Attorney Docket Number: 038495/369324
Receipt Date: 26-SEP-2012
Filing Date: 14-JUL-2009
Time Stamp: 18:14:00

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $2040

RAM confirmation Number 7546

Deposit Account 160605

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

File Listing:
Document L. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
369324 _| F T ittal 113870
1 Issue Fee Payment (PTO-85B) —IssUe_ defe_ ransmittal. no 1
p 157235901 1ca376dacObcca720e647d586d|
8cad3
Warnings:
Information:
32172
2 Fee Worksheet (SB06) fee-info.pdf no 2
ec20140e7 chaecaba878de80f6404e0c9d21|
3a8e
Warnings:
Information:
Total Files Size (in bytes); 146042

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/460,139 07/14/2009 Brian T. Maguire 038495/369324 9769
826 7590 08/14/2012
ALSTON & BIRD LLP | EXAMINER |
BANK OF AMERICA PLAZA HULKA, JAMES R
101 SOUTH TRYON STREET, SUITE 4000
CHARLOTTE, NC 28280-4000 | ARTONIT | pameNuMmEr |
3645
| NOTIFICATION DATE | DELIVERY MODE |
08/14/2012 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

usptomail @alston.com
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UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address : COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

BANK OF AMERICA PLAZA
101 SOUTH TRYON STREET, SUITE 4000

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
12/460,139 14 July, 2009 MAGUIRE, BRIAN T. 038495/369324
EXAMINER
ALSTON & BIRD LLP

JAMES HULKA

CHARLOTTE, NC 28280-4000 ART UNIT PAPER
3645 20120803
DATE MAILED:

Please find below and/or attached an Office communication concerning this application or

proceeding.

Commissioner for Patents

IDS dated 31 July 2012 has been considered, and is attached to this office action.

/ISAM ALSOMIRI/

Supervisory Patent Examiner, Art Unit 3645

/d. H./

Examiner, Art Unit 3645

PTO-90C (Rev.04-03)
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Receipt date: 07/31/2012 12460139 - GAU: 3645

Substitute for form 1449/PTO Complete if Known
(Revised 07/2007) Application Number 12/460,139
Filing Date July 14, 2009
INFORMATION DISCLOSURE First Named Inventor Maguire
STATEMENT BY APPLICANT Art Unit 3645
(Use as many sheets as necessary)
Examiner Name J. R. Hulka
Sheet | / [ of | 4 Attorney Docket Number 038495/369324
U. S. PATENT DOCUMENTS
Document Number
Examiner | Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where

Relevant Passages of Relevant

Initials* No. Number - Kind Code (if known) MM-DD-YYYY Applicant of Cited Document .
Figures Appear

1 | US-3,975,704 08-17-1976 Klein
2 | US-5,675,552 10-07-1997 Hicks et al.
3 | US-6,445,646 09-03-2002 Handa et al.

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Pages, English Language
Examiner | Cite Publication Date | Name of Patentee or Columns, | Translation Attached
Initials No. | Country Code — Number Kind MM-DD-YYYY | Applicant of Cited Document L"‘es{ Where
Code (if known) Piz:vant
ges or
Relevant
Figures
Appear
4 JP 4-357487 A 12-10-1992 | Furuno Electric Co. %
5 WO 84/01833 Al 05-10-1984 | Levy
6 WO 03/009276 A2 01-30-2003 Tera Tech Corp
* Abstract only
OTHER DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of Eng-}g;;:g%ﬁage
. . the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue Attached
Examiner Cite number(s), publisher, city and/or country where published.
Initials* No.
7 International Search Report for Application No. PCT/US05/27436 dated
November 20, 2007; 1 page
3 International Preliminary Report on Patentability for Application No.
PCT/US05/27436 dated December 6, 2007; S pages
9 Translation of Notice of Reason(s) for Rejection for Japanese Application No.
2007-524919 dated August 16, 2011; 4 pages
10 Communication [extended European Search Report] for European Application
No. 05782717.2-2220 dated August 31, 2011; 12 pages
Examiner fJames Hulka/ Date 08/03/2012
Signature Considered

*Examiner; Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

applicant. LEGAL02/33545027v1
Submitted July 31, 2012
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Receipt date: 07/31/2012

12460139 - GAU: 3645

Substitute for form 1449/PTO Complete if Known
(Revised 07/2007) Application Number 12/460,139
Filing Date July 14, 2009
INFORMATION DISCLOSURE First Named Inventor Maguire
STATEMENT BY APPLICANT Art Unit 3645
(Use as many sheets as necessary)
Examiner Name J. R. Hulka
Sheet | 2 |of | 4 Attorney Docket Number 038495/369324
OTHER DOCUMENTS
. . . . . English Language
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of Translation
. . the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue Attached
E}’;:r;‘;fr gge number(s), publisher, city and/or country where published.
11 Communication for European Patent Application No. 05782717.2-2220 dated
May 11, 2012: 9 pages
12 AUSTRALIAN GOVERNMENT, DEPARTMENT OF SUSTAINABILITY,
ENVIRONMENT, WATER, POPULATION AND COMMUNITIES; Fact Sheet
— The RV Tangaroa, date unknown; 3 pages
13 BLONDEL, PHILIPPE; The Handbook of Sidescan Sonar; © 2009; 316 pages
14 CALCUTT, RON; Lowrance Book of Sonar & GPS; ©1986; and Lowrance
Book of Sonar & GPS Update; 1997; collectively 122 pages
15 DERROW, I, ROBERT W. ET AL., A Narrow-Beam, Side-Looking Sonar for
Observing and Counting Fish in Shallow Aquaculture Ponds; 1996; 34 pages
16 DSME E&R LTD.; Remotely Operated Sonar Boat System (SB-100S);
http://dsmeu.en.ec21.com/Remotely Operated Sonar_Boat_System-
618904 2479905 .html; printed on February 12, 2010; 3 pages
17 EAGLE ELECTRONICS; Ultra 3D Installation and Operation Manual; © 2002;
24 pages
18 FURUNO ELECTRIC CO., LTD.; Side Looking Sonar, Model SL-16, 1983; 4
pages
19 GEOACOUSTICS; GeoPulse, Profiler System; February 2006, 2 pages
20 HUMMINBIRD 1198C Review for Catfishing, Catfishing “How To” Catfishing
Techniques, October 31, 2011, 9 pages
21 IMAGENEX TECHNOLOGY CORP., Model 881 SportScan, Single or Dual
Frequency Digital Sidescan Sonar, Software User’s Manual; May 9, 2003; 16
pages
22 KLEIN ASSOCIATES, INC.; Modular Side Scan Sonar and Sub-Bottom Profiler
System Components for Customized Configurations; date unknown; 10 pages
23 KLEIN, MARTIN; Side Scan Sonar; UnderSea Technology; April 1967; 4 pages
24 KLEIN, M. ET AL., Sonar—a modern technique for ocean exploitation; IEEE
Spectrum; June 1968; pp. 40-46 and Authors page
25 KLEIN, MARTIN; New Developments in Side Scan Sonar for Hydrography; date
unknown; 14 pages
Examiner , o Date QRN
Signature fJames Hulka Considered 08/03/2012

*Examiner; Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to
applicant. LEGAL02/33545027v1

Submitted July 31, 2012
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Receipt date: 07/31/2012

12460139 - GAU: 3645

Subs@itute for form 1449/PTO Complete if Known
(Revised 07/2007) Application Number 12/460,139
Filing Date July 14, 2009
INFORMATION DISCLOSURE First Named Inventor Maguire
STATEMENT BY APPLICANT Art Unit 3645
(Use as many sheets as necessary)
Examiner Name J. R. Hulka
Sheet | 3 |of | 4 Attorney Docket Number 038495/369324
OTHER DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of En%}gﬁ;:g%ﬁage
. . the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue Attached
Examiner Cite number(s), publisher, city and/or country where published.
Initials* No.
2% KLEIN, MARTIN; Side Scan Sonar; Offshore Services; April 1977, pp. 67, 68,
71,72,75
27 KLEIN, MARTIN; New Capabilities of Side Scan Sonar Systems; date unknown,
pp. 142-147
28 KLEIN, MARTIN; Sea Floor Investigations Using Hybrid Analog/Digital Side
Scan Sonar; date unknown; 18 pages
29 KONGSBERG MARITIME AS; Side Looking Transducer, 200 kHz — 0.5x49,
200 kHz side looking transducer for shallow water and surveying and high
resolution; date unknown; 2 pages
30 KONGSBERG SIMRAD AS; ConCat Containerised Catamaran, Inshore
hydrographic survey vessel that fits in a container, Rev. B, April 2004; 4 pages
31 KVITEK, RIKK ET AL.; Final Report, Early Implementation of Nearshore
Ecosystem Database Project Tasks 2 and 3;
http://seafloor.csumb.edu/taskforce/html%202%20web/finalreport.htm; July 29,
1999; 92 pages
32 LAW, G., Sideways Glance, Side- and down-scan Imaging Open New Windows
in Fishing Finding, Electronics, November 2011, pp. 28-29
33 LEONARD, JOHN L.; Cooperative Autonomous Mobile Robots; date unknown;
11 pages
34 Maritime surveys takes delivery of SeaBat 8160; Sea Technology, Jul 2001;
http://findarticles.com/p/articles/mi_qa5367/is_200107/ai_n21475675/; webside
printed June 30, 2010
35 MARINE SONIC TECHNOLOGY, LTD.; Sea Scan® PC Side Scan Sonar
System Information/Specifications Sheet; September 9, 2002; 10 pages
36 MESOTECH; Mesotech Model 971 Sonar System Summary; March 26, 1985, 2
pages
37 OUGHTERSON, B., Sophisticated Sonar Reveals Detailed Images Recently
Unimaginable. Is It Too Much too Soon?, Basic Instincts, pp. 75-78
38 RAYMARINE, L750 Fishfinder, Operation Handbook; date unknown, 93 pages
39 RAYTHEON MARINE COMPANY; Installation Instructions; October 1998; 2
pages
Examiner fJames Hulka/ Date 08/03/2012
Signature ] Considered '

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
. through citation if not in conformance and not considered. Include copy of this form with next communication to
applicant. LEGAL02/33545027v1

Submitted July 31, 2012

RAY-1002
14 of 737

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /JH./



Receipt date: 07/31/2012

12460139 - GAU: 3645

Substitute for form 1449/PTO Complete if Known
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SIDE LOOKING SONAR

inventor(s): MORIMATSU HIDEJI; SHIBUYA SHOZO +
Applicant(s): FURUNO ELECTRIC CO +
. - international: G01S15/89; (IPC1-7):. G0O1S15/89
Classification:
- European:
Application number: JP19910172240 19910712
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Abstract of JP4357487 (A)

PURPOSE:To measure the position of an
object under water accurately by a method
wherein a phase difference is determined at
input points of two receivers with respect to
a measuring point by calculation and a
phase difference is measured with two
receivers for the same measuring point to
obtain a deviation of phase so that the
phase difference measured is corrected by
the deviation of phase.
CONSTITUTION:When a trigger pulse from
a trigger pulse generator 3 is inputted into a

CPU21 through an input device 22, a o
measuring position of own ship and the 5
bearing of navigation are read in form a =
" highly accurate position measuring device !
23 and a bearing measuring device 24 to - ___,*T); -
determine an intersection with a contour il lagee g
line based on the value and a probing range “"‘;‘* T
inputted from a keyboard 25 beforehand. Lage’ Lo B

Distances are determined from the centers

of receivers R1 and R2 to the sea surface

below the intersection to obtain a phase

difference phi" corresponding thereto. A

phase difference phi' is measured between two receivers for the same measuring point to
obtain phi'-phi"=dphi as deviation of phase between the two receivers. The phase
difference measured actually thereafter is corrected by the deviation dphi of phase to
remove the deviation of phase difference generated between two receiving systems
thereby measuring the position of an object under water accurately.

RAY-1002
20 of 737

http://worldwide.espacenet.com/publicationDetails/biblioc?’DB=EPODOC&II=1&ND=3&a... 7/27/2012




Espacenet - Bibliographic data Page 2 of 2

Last updated: 14.03.2012 Worldwide Database  5.7.38; 92p

RAY-1002
21 of 737

http://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=1&ND=3&a... 7/27/2012




(19) AAERHST (J P) a2 2 B 4

FAR®W

(DT HENRES
B 4 — 357487

(43)3BAB R4 4E(1992)12A10H

(1) Int.CL° MARS  TANEESS FI Bl RR T
GO01S 15/89 A 8113-5J

FEEHR KFR FREOER2(E 11 B)
(21) HEEES FERET3 172240 (7L HEA 000166247

HEBRIMA A
(22) HiEARA Fk 34E(1991) 7 H12R RERAETERAT 9 525

(T2)FEE #HE Hik

GDEEHEERES [SBY2-212189 DEREEHERT 9 £528 HHERHK
(32) kA 2 (1990) 8 B10H KEHA
@GHEEEXRE HE (JP) (T) 5% ¥ E=

REREETERE 9 8525 HEESK
ARAA
(HREA FEBLE FL B O1a)

(64) [(RHOEH] T RVIEI TV F—

(67 [EK)

[(AW] 2200ZEZFMTECMHEOThERSLT
IEREZZ /KPR Z ATREIC T B

(HBR] TFOERIZHEINZDEHERICHL, &
BirkD, 200SHBOANETOMBES” £RD
THE, TUTRUCHAZAIIHLT2D0ZHRIZED
MHEEY ZHEL, ¢’ —¢” =d ¢ & 2DDXERM
TOMBEOTHEL T, ThEABICEBRICHE LM
EEIOMEOTNd O THRETZZERED. 28D
ZERETECHMHEOTHERE L TRKFHEOAM
BEILEECHET 3,

L28

Ll

Rom
23
2]

2
2 l 2
/
ROM
FRENEEE]
5

R
€K

RAM

FUHsaz

18

v NEAK
- !
\Is h B\ L
o= L 9
© o

—R2G—

RAY-1002
22 of 737




1

(FFraEROHH)

(FRE1] HNERICHLTEAZERTSERLD
FREEREN = BICRT S NA—HOB 1 BLUE 2
ORFEBEH/A, WINL—FOZEBLD., BEFH
IR TREFMICHENREE-AZERL. AicE—
LHDILO—%E 1 RUE 20 HBRTHEL, cnbs
1BLVE20ZHEBIThENERINIELBIT
B2OZEEKLVESNAHERESHOMEE SN
ERHFRTRAHL, BHELII—-ORKICELE
REf & o BT E ROV ORER LI CERN 5 O%R
HPEETOREEREENHERTBYA Ry
VI—RBNWT, FOREILEBEOREFR KT
SHREFHERTFRE  BEOHIHERLDOTI—
EHLUTERENEERHFETREB SN AMEEY’
&, B &R CRERICH U TRt RE R SnERR &
DHEAMHLERERD, HEETRSNDRREHEA
95 B EOKEERICLORDENS, H1B
KUVB2ORHEBOANTRTOMNBEG"LNE, B
DREBBLUVZERRLE, 2 OREBBLUZER
BEOMBBEOERIZED. MSEREERTEES
MZECBMHOTHhEL T —0"=d ¢ 2RETS
AR THIEERR & ; RieRICHRHER TR Tk
HaEhsiiEzEz. MEMCEThEEFERTEEINAE
MHOTHhd ¢ CHETHMEFEE ; 2RI LE
BB ETHY1 RV yd TV F—,

[FERE2] HERCHLHAEAEBRTSERLD
eI MBI RO e—HOB 1 BXUE 2
DREBEHL, WTNP—FOZERLD. EBEHAN
ZIEL TAEAMITHRNER Y —~LEBRL. Bt —
ADTI—2B I RCE20ZEBTHEL., ThdE
1BEUE 2 0ZPERIEFNBNERINIE 1L BIN
B2 0ZEERLVESNSITZEBHOMBEEMM
ERHFRTRIEL, BUHELLI-ORBITELE
B & ICE D EHRAYEOEEB L UEMRN 5 O#R
HPEECOREERE2ERERTEYA RLyF 2V
VF—=ZBWT, UFKYA R yF TV —ORZHE
EF—-AE—HEBRBERORVIINBEZHFEE—-LEH
MOTHEBICHFIIHERL, Ta—ORETEE T
BT 5EHE, RV IINE—LDOHRD S ERAYIS
OREBLCEMRN b ORRAMEE TOKTEEREHE
9B AF vy 227V F—CHAIL AR ES L TK
THEREERDREERANRE ; KPOH 5HEHR
LV OTa—icH LT ERIAERHFERTREINE
iz e’ &, MLBREBRRANRICAENE, §R
A CHlEHRICH T 5 EEB L UKEERICEDIRDS
N3 BlLBLUE2OREBOANRTOMME G
LG, BlOZWERBLUZBEEIELE, 352 OZ5HE
BIUZEEREOMAKEOERIZLD, MSERE
BERTAEEMIELZMMOTNELTY —¢"=d

(2)

10

30

B FE4—-357487
2

BRHUFRTRIEINSMAHEE, MiRMETHIEREFR
TREIWEAHOTNI ¢ THETIHEFRE ; &
BRI EERBLETEYA Ry F 2T F—,
[FUADF 23]
{0001]
(EX ORI AL E] 2RHIE. BRMORGICILIESE
BTKRERATT B Y1 Ry F 20V F—c BT 3,
[0002]
(ROBW] U1 RVwFVi—i RLICRT
E512, BROMREICERL REZHEED SERICER
ZRROBTEE—LBAEEA60° , Bifihn
OHERVAL.6° )EXEEL., TOLI—%EEZHKE
RTRHTHZEIRAD., BEROER. BEEEL. AR
SERHLNINTECTERD 5WIEBHERTLIHD
TH5.
[0003] H2REZEROMVMIHAZTRL TS
D, MEENEN_DOZEBRL,RERL, —HD
THBR IRERBELTWS, DTz, 2hb0R
THERERWEAKRYEOEED LUK FERORESE
2K 3 EHAWTHHAT 3,
[0004] RuBIURIEHMOZFHBTHD, S
EARPMELTSD, MZHER, R:EOBEKED. #
EHMIZR L THEHZERR:, Re EHERTM ORTH
EEa. HZEBR, ReOPHROEKPHES L5
SEFOSORIEr, MROIMNTHKIYES DK
YBRLUEELZL, d. HEERER, R ERETM K
BELFRAERIOSORTAER O LT3,
(0005) MIPR1—SLBRDPR: —SLOETDESE
AYETBE,
AY=2+-(D,/2) -sin8 (1)
EHRE BWEFEOEEEALTRLAYIRBITS
hAEZE O 1,
¢=360° -AY/ A
=360° *D-sinf /A (2)
Lhd, (2)R&D,
o=sir! {¢ - 2.7(360° D)} (3)
HRONEBIKFYIES OFME 0LL T 5 L,
#h=a+06 (4)
nEeha,
[0006] kPEFFEZc, BPOSEHFENFHETS
BiiE t &9 5 CESER i,
r=t-c/2 (5)
BT,
d=r -sinfh (6)"
h=r +cos@h (7)
BEENB, W t O-SE2EHTIHEMNTHS
M, Re—S=0-S¢ARELOTHRIR: —S2EHE
THRE & L,
(0007)] cO&LDIT. ZHEBR TEWLEE—A

O ERETHNMThIREFRE ; FIERHICHRmrEE 50 CTHESA—KPHEL DO I—-2D0%H&ER:, R

—AN—

RAY-1002
23 of 737




3
ICTREL, COEEORERSOMMEE, DDA
MEZRETHERED, ZDOOZERICNT KD
MEOHRMBRE S, —F, KPPk S £ TOERERE
rik. BHEOBELAAEREKLORELSDOT(6)BLY
(7) R B AKPYEOEE d BLTARE TN 5 DOKFE
BEEEhBRESI NS,
[000 8]
[REMRIL &5 LT58E] LRoEROHEER
Th, SEECSIERBIUINS KERINSZEE
BO2HOZERVBIISNTNS D, LilfiigzEz
EREICRD B DT 2HOZEROM THMRER
FCICRDEIIT. DEVREZERTEL SAHEENR
HELLBLHL5CHBTHILENRD SN, BERLLR
EEEEILD, SRR IVSEEE THHEREICE
MEL, WELULRMEAEEICZ0X S BARREDE
BIzXaMEOThREENS &, AP EOERA
BERETERLARBEVSEBRERD - . £FH
i, LR UAEREERRTEEDIIRINEDHOTH
D, 2HOZERMTELAMHEOTHERETS &
20, KhYEOMBEERICHETESY1 Ry
FTVF-RHTHILEANLETS,
[(0009]
(REEBRTSEDOFR] B1EHOYT Ry
I F—id, HERICHUFEAEZERT 2ER LD
FiEEREN IR s hie—NOB 1L BLUE 2
DEHBRE/AL, WTNL—FOZERLD, BEFW
A TAREFMIEWEFE—LEBRL. fifcE—
ADII—%B1IRUE20ZEBTHEL. ThosE
1BLUE 2 OZERICENThERINBB1BLY
B2 OZEEBELVESNSHREBHOMMAE MM
ERMFERTRHUHL, BMHEZELTI-ORRICELE
B & IC B D ERBAMEOEEB X CEMD b 0%
MY E TOKEERERNERTSYI Ry F Y
VI—REWT, FPOHALLBEOCTRERRETET
SREBHLETFRE  BEOHSHERLDOLI—
KLU TERMHEERHFERTREINAEMBZEZ G’
&, Wi LA URERITH U TR REETR &
DESE LU ZRERD, ANEETRSNSHIEAIER
AT EREBOREERCIORDENS, B13B
FUE2DZEBROANRTOMEEG LG, Bl
OZFHEBBLUVZBEKLE, B20ZERBIBLUZER
REDOMEBEOERIZLD,. MRZEREEET3EE
FICELAMEOTNEL T —d"=d ¢ 2IRETS
HETHhEERERE MR HEREFR TR
HahaffzEz, MRMETNREFRTREShE
MEOTNI O TRETIREFERE ; 2t
BEET5,
[0010] B2RADHA RIbwFFVi—i #
BERICHN UITEA LR T SER Lo EEEE N A
Blziishe—NoBE1BLUE 2 0ZERERA,

(3)

10

30

50

KHY4—-357487
4

WM —HOZERE D, BEHARITA S TKEHR
THRNWEBE—AZHRL, FIRRE—ADTI—%25E1
RUB2OZEBRTHEL, CheB1BLUH20%
BEBZENENERINSE 1 BIUE 2 0ZEERE
DEShSHEZERMOMAEZZHERHTFER TR
U, BRHZELII—ORRICEL LR &R TER
RAGEOEEBIUCERN S OBRAMEE TOKE
EREZEMZERT YA RV wF 7Y F—RkBNT,
UYL RV yF T F—OFEZHEE— L E—RER
BERORVNHEZHEY ~AZEROTHBIUH

HRERL, TO—-0DRRTDETICETIREE, &

R VINE—LOF RN b ERAMEORED L UEMR
5 OBERAMGE I TORTFERERET ATy = >
7V F— TR L2 RRCRE S LUK Z 21T 5 %
EBBRANRE ; KPOd5HENRLD DT I—ITH
LT LR AZRHFRTRBEINAEMEZES’ &, Al
EREERANRICANEINE, BTRE CRERICH
THREBLCKFEECLORDENS, F1BLU
BLOZHEBOANKTONEEZG" LS, F1O%
ERBLUZEREKE, B20ZERBLUZEERKE
DOAREOERICLD, MEEREEETLREEMHIC
ELBMMOTHELTO —¢"=d ¢ ZIEET B
THEREFR L  ERICHEEEREFRTRIDS
haffiE%, fiEiEThEEFRTREI N6
OFTNd ¢ TRETHIMEFRE ; BHAL L 2/H
&T5,

[0011]

(fEA] KAIZBWT, HBWERNSOLI—RNEH
BRIBEIUVR: RAHTHLEZOMAEN O TH-T
b, ZEBR: BEIUZEERS: TEU 2 MEENEd
1. ZEBR: BLUZEEE S TEU2HEENE
d¢:&£95E, NAZRHBRBETIOHIINSAH
#¢' 1

o' =d+(ddr~d o) (8)

BB, do1—dd:=d ¢WMDDZBRETELS
MHOThTH S,

(0012] —F SERRALENSEBERIHTS
FEZLBI L EEBRLEFRMORAHL. 20
BEL, MRHEAICH LU THMEBOH TS BiRL
BEAWTEELABRMSOKTEREICETE, 5
1BXVE 2 OZHEBOAST R TOMMAE O "BEEIC
EORD NS, REERLEFERINORAM U LEE
VDERTHD, ZDOOZBERGEM THHOTHARITIN
1 ¢"=¢’ LAMERII T ODOZEREH ICAH
OFTNd ¢BH D, ZOMBEOTHI ¢, KATRE
B,
o' —o"=d¢ (9)

(0013) COLSRLUTHMHEDOTNA o bIN
i3 BRI AZREFRTREENMEEZ' I
HLUT, WEFRIZLDMBEEOTHI ¢ THRETH

—ART—

RAY-1002
24 of 737




5
W BEAHE O KEEhTVEMEZOThd o8
BEIN5,
[0014) H2893. LROTFOHIULIBEDE
EERICRAT, AFv 7V XBIERREE
EHEZAWSLOTHD, TTTYT RAvFIF

—EAF Y T F—EOHERIZDWTHRET S,

YA R F 7V F—RBRSIZFETEIIC. MENS
REHRICIIR VAR (OL) TEREB LA A IR
ZTHENEVAE(OL) OREZEE—L10 0 BHRT
B EIRED, X, YTORTEBNMEEINS, OV
F—i3, BFFRAOSRESENTEYD, ChickDE
E2BRETNIIAPHBRE DWIREBOEFGOHN.
AR IR Sh L& 2RTEN SO TSR
DZTEL, BFETHEEORRNBE TS > THINCE
RINBOTHEBENBIZHNDZLENTES, L
L. ZOVIF—Tik, LBUEAZERRICHITSHH
ENREE THRAYEITNT HHED X OKFHEEENRIE
BETHBLNIRENRD B,

(0015) —K, AF¥=V/VF—TRE6IIRT L
312, MELD., SEFRICES @AEL1.6°). @
BAHRICRHRICEN(90° )BEE—A10 1 28K
L. —#. ZOBEY—A101EERTAHEIIC.
BAHMIIES(20° ), AIARIIRN(2° )ZEE—A
102%WBRL. POIOZEE—L1 0 2 2H[HMI
FETHILICED, BRE-L10 1KRKBEHRZN
BEIZHEINS, ROETAETORAMEDOEER X
URFEERZERICRHTEREWSHERD B,
AWNS SR BHHEL CHRENES LD, 20D
BEOEM2ERBOI ST, BEBLIKEERSR
FEREICRD E NI RENRD B,

(0016] ZOXILAFYo IV F—itBNTR
ROBETHATHEWARENEON20DT, ZOETH
ROEESBERETE 2 TY1 Ry F 7V -1
B SHEZERKEOMHEEEREL LD ELEDDT
HD, TOREHEHERITOWTIIEEFAICTHRET S
ZEET 5B,

[0017]

[EHH] K71 AT RIVyFrTVF—0
—EEFAERTHBE Oy 7HTHD, ZORT7 T,
ERBID 2 DDZEBER:, R: DZERICHBITHAHE
ERUTBERIPOBERLTHED, EZRDRCHERKRE
n%. RiBEUR BEBROZHEBTHD, Wihd I
BOETHERETFTHEREIN, —HOZEER ITEE
ERELTWS, 31, PUHISVRERETBRUN
PRIVABERTHD, 41, PIAINAHERILD
DPUHNRNARLDSERR ICEEEBNZHHETS
EERERTHD, bPBXU6IL. ZHEBR1BIUR:
TRHEINFNEN I HOSHREEZBIET 52EH
BETHS. TRUFSIIZEHBRSIBLVT6LDOH

(4)

10

30

%HY¥4-357487
6

PHATHAY O/ OAN LOBRHETHS, 91 JD
IRV AERETZ709 7V AERTHD, 10
W& B yTHD, Yunru A EoRERLDOD
PIVABR) ey MEBELUTAANENEE, Zuy i
NWARBOL DD /0w 7NV ABODEHI T
5, 111, yFEETHD, EoroA LD
BTIEVONNABEY MEBLLTARSNEEE,
ATUF1IO0RBIBIT L MEETYFL, TOHE
i3 mBE12LATY 1 3LITEHENS,
[0018] 14 Juv RN AEBTHD, 15
W& IO THD, MENIANNVARERILIDH
HENB PRy MEBLLTAIENEER
I RNAL4EDOIOw IV AE 0N RY
RTB, FOHT MR, WEEL 6IIHERIND
EHHIZ, RomaxfHEHEBTAHEBEL TICANEN,
DB 1 7 OHAERL. YER1 6 0YBEREL
TEHENBZ L EBIT/VIVARER 1 8ITASIENS,
[0019) 21}1% CPUTHH, ROM2 7IiTHM
INHET 0TS AR TR TEND LI REES
75, 22RANBEETHD. AROMNBERHTEE
WBENERE2 3, A ERHTIAMNEERE24B
KUF—R—-F25LDDFBBNRANETNE L EBIT,
BIE M) HNSNVARERILDO PUANRNABLUON
NWARER L 8LEOHAZINBATVETANARAN
B, 261k CPU2 I TORBIHELLIRE
F-YEHETETIRAMTS S, 2813, FEEH
NEFBRTHIEEHROMTHD, SEEREOMNE
PHERETELEDODEROMIELLAEDDOTHD, AL
BE7IVEATHIEREIDEZORADOEBERENES
N3, 29R3HINEETHD, CPU21TRDENL
—d ¢ DEERTRIINES 1 2 IKEHT S,
[0020] LEBROFPEROBELHATS. B
SITARTHR T, Toy TRZHEBRRDREREBIII
ZERLTBD, BET I TERBDEDIZMNIANN
ARERILD MIHANNVARHAENEE, AU H
15 “o"icukybrahravw N AEKL1 4K
DOy INVABAD Y FENS EHIT, BEHE
BAXOEREESHAIH, ZEBR XOELITR
L&k 5 BEZUICERICER 3 BERO Y — L 0%H
XD, TOBEHEE-AQEREIZED, BYICEHME
TOBERLDOII-NZEBR: THREHI N, KRIZ
b aBEEZE W TREER. TRIEh, ZEH
BAE6, b XVKIRRTLORETN/H IS, Z
{EHIER 6 OHABRITHL T, ¥uroA LK
BBIELVEILRINEANSERBY - ELZORK L
1SR ENTANABHEAENS, ZONVARDE&
wMEBELTHT 10 IhB T &icLD,
AUFZ10E3ZIT7INI O IOV AEBILDH
HENBZ O I NVARET Y R, ZOHY Y b

HEEBPEFRZANSECRYLBRAERELU TR 50 EFBERICIyFREL 1RANTENS,

R P

RAY-1002
25 of 737




7
[(0021) —F4, ZEHBBSOBHBEBIINLT
i, POoZoAd E0BRBBIICIVEILRIVEZANS
EREHo L EZORA t: BB INT/IVANRHA
N TONNRREY MEBELUTIYTFEEL 1K
#Hanss, CoTyFEREL 1E. AhEhTwik
AV MERTYFT 5, HoTIvFEKL 1i1d, B
Bt 2A0BEt. ETOBMOZ v I SNADERES Y
FTBZERRD, ZONNVAKE, ZDDOZHER,,
R DB T ALE &K EYEOH I EET S HHE
THD, 70y I OVARKI DIV AORBZ, Ay
LERORBO1 /36 0iICTNIE, ZORMER LR
DOMNEE G THEIN., ZOES INESR1 2BLTUA
BUL3IAHENDG, E<ER 25 tifllicdnT
BRERICLTHHEEZS WRDEN, ZOXSICLTR
BRET B ICONTHRE TR DAFICRBITES S
DEEELDOII—NRLICRHENTENS O
EO BAEY 1 3cEHINS,
[0022)] =4, hur¥150hY > MERYIER
162N UTAEYL 3T RVAELTEHENTS
D, D, TOWERL6ENL T MEBVEIRE
NTWBOT, ARV 13 IAHINBMHEE O IIH
EOT7 RVARRLIZBMEND, X, BRTo &K
BOWTIEHCPUZ1IRTELI 0D7—Fv—MIRL
FBENET U Thirbh 3,
[0023] BB, PUANNARERIEDONUY
NIVABAHEEB2 22ALTCPU2 LICARENS
L AFY TS INEAT VTS 2ALES, HBEN
3@ 2 3 BRHMHITEERE 2 4 X0 OBMOHE
BEUBFTOLMEHRHIRAD, TOEETFHOF—R—R
25IREDANZINTWHBRERE (FEMBHCIIFE
FAERICI000m) 2HEIILT, K1 1IKRTER
BRIZBWTEEAMORERETOSHEREORRA,
B,C,D,EZ®k®D5, ROAT v TS 3 THIOER
HETOKFEERhERD, ZOhE, TOLEORE
d (HBEGEOME) L2 (6)XRK(TRARANTE I &K
LD, BERR LR OPLNEBERK[TOBEETO
EEEr 2RD, X, FOLEONMEEG"E(2)ANS
RKDB, AFVTSATE. AT F 15007 ME
MRmax &7, JUVARERE 1 8MASATURETN
WABHAENBRBET. RE502%D, ¥, AFY
7S 2BLVAT TS 3ONMFENIELS, ARV
TIWARHAENBRR T TRECRT LTV,
[0024) 3T, BAT. IR, BRI 7H56Y)
BR16ICHLTUEEEMNEHIN, B 60
BREAYOBDBZEICED, CPU21R, AF
w7SEIRBVWT, COUEFR1I6EMLTAEYL3
2, U—-FREBEEHL, FICHERE r i) 28EmM
B 2RAHTRL, FFIEOT7 RLVAEBREXAEY
1 3REMTRBCEIZED, ATU 1 3RBEEINTY
ERBARBVWUEIHTIAMEE S’ EERRAHT,

(5)

10

30

50

WHY4-357487
8

ZZTr=RXArTHd, Ari@Nvr150CAHN
O I NRNVAEtpETBE, Ar=ctp/2&
2%, BEOBRHATHONBLIIZ, BRT AWLT:0
R La-BOAHHETHO, o T, ZORETH
BEOHBEIVOII-PREBENSED, RB&RL 7K
NI BRuaxOREENRDEND, BB, HEEL7
Who 15007 MENRO IR, 1
6 EEANTOEZ S,
(0025] ®1 2k} BRRABWLEICHTS, £
HOMRE ' (@B THRT) LEFERHE D RO A
HEG"(BTRD EERLEDOTHD, AT
S6 T ThoDERKATHIET SMUEEDF&
B, ¢ ~¢0"FN ENSOEHEELEOMEED
Thd o275, ZOXFY/SEBIURTYTS6
OMERMIZE L, RIZMVHIOVABHEA S NBRIR
TCIETL TS, '
[0026]) zofifEOTHh—doBHAERE29%
MALUTHERL 2IcEBIh3&ickD, COMES
12KBNVT, ¢ —doDEENRTON., MIEHR
Ri. R: OAHBEOMHEZEINHIENS, ¥, ZZT
MESNSUMHEG RAEIORRFBTHEE~d ¢ THIE
EhBT EITReM, EEMBEECEVRHTId ¢
OEREELAVWOTELZARN, L., SEOXEE
WEI d o THEOMEEY 2METHIIE, AT
Y13z 2@MAL T, KEDREHICFADAEVIZ
REIOMNHEZEG ZEBIES LRKITSEOMNEEG &
HIUH 15O THRAML, doTHRETHE
&\,
[0027] B2RWAICRBEYAL RVyFITVF—0
—EZRFZER 1 3BXUR L 4IRLTWS, K131
BNWTHEK 7 LERBAEHICIOWTERS, 311, #
THRREAF YTV F—RBITEZEE—-LBME
AEE LIEMEOHI T ¥ THD, MIHSNVARE
WILVHAINBRUARY Y MEBEUTASRE
NicLBZ7OWINNA14XDDITw I NV A% 0
NEHT Y RTB, FOHT Y MER K1 40588
46icftah, X, B140Y#RB430HRERL
UTEHEN, BIZZEOHY  MERM~- 125012
RBROH LT SIVABRIT > F 1 5 IcEHIN S,
RAD 1 5RNEAD I THD, NIHNRINAR
ERILOMAITNB MUARYEY MEBELUTAR
EhisE, HIT 73 1 E0OH LTIV AE R
BAY LT B, ZOhT Y MEE, THREBL 6RIT
X144 0yHE46IcfmIns &Hic, Rpax(Rmax
<NMEEHBTHHER1 TICAHENS, ZOHE
RLT7TOMMI NIVARER18L, YHBLIE6BL
VE140HRB4 6 OHELXOTBEBTLUTEHRZN
B, ANEB2 21NNV ARER L 8XDHAINS
ABVETINABATENS,
(0028]) W14 H130H1 RIvFIIYF

—ARR—

RAY-1002
26 of 737




9
—RAMENBAFY V- HOo—ERAERL
TWw3, RaBLUTXW, ZEBRBIVRERTH
D, M15DBHEMIIRIND LI, ZEHERE,
B M EEAOCHRR | BOBFRRE TREANIh
THD, BEATXE, MTHFAkEOBTREST
MEFINTVS, HRAIIZHBR:. Raid K1 3iKB
TEZEETHD, EBOR: . R RESAOZHSE
TH5.

(0029] 4013 REMERTHD, 4 11, T
BR: 0 HOBEEERDT LV OZEEEETNEN
WIET 52 ERBETHS. 4213 MESRERTD
D, | REOBZHETENAORETNHERTDZ
Sk, K6 TRENBLI, HHRIEICEES
NOMBEOZKEE—AEBRT 5, Y4 313, H
BRE A4 21T XD ERINEMBEOZEE—AZIEIC
WOHL., A/DEBRB4AITTTOI M LEEICA
EU 4518875,

[0030] LitROFEEROBEELZBEURSBL
VCE9 ZRNWTHATS, HSIZRITHRTe. T2 T
TEZHBR BIUVEEBRTXOERBYTIFERL
THED, BHETORTEROEDIZ PUHNNVARER
SED RUHNNARHAENBE, RATF15B
FUHAT #3111 “0"icyty bahs g,
RERER4L, 40L0FDEDENE/NNT—, IR
EBLUVAERORERBENHAEIH, BHER:ICX
DB 5 IR UL D ICEEMICRRICHS 58K E—A
1002REN, X, BEATXIZED, H6IRL
X DA AMICHERSEEE—AL1 0 13 BREh
B, LT, BEMNSEHINERABRBIXZHEE
R:i, R:. R:TREIN, ZEWBHBR5, 6. 41K
THEBIh3.

[0031)] ®13DHA RIAvFITVF—IzBNT
i, BEEY-AOREICLD, BROCEARETOBE
BLDOTI-RNZHERR: TREHEIN, RKizhThHi
RMZZ2BNTZHEBR CRBEN. ZEMBEE6, 5
IDEIRTEOAEENHAIhS, ZFREERG
OHABBIZHLT, YoroAr ol sicky
FELVRINVEAMSEICEY >R LEORA t MRS
NTHNVABHAENE, TONNVARIEY MERE
LTADZ 1 0i8RENBsC&icky, Ao ¥l
O ZVZENRIOY I NNIVARKIEVHAhENS Y
Oy Z/NVABAD 2 FER, EOAT Y MERERIC
SyFEKL 1ICAHEINS.

[0032] SEBERSOHABBIIHLTR, ¥
JOAN EORHB7ICKOFL ) EENBIEITEY
o LEORN t: PRHINTNANABHAEN, 2
DIRNVAREY MEBE LTIy FRE L LIZERIH
5L, TOIyFEEL LR, ASIhTWEAD b
BESyFT5, o TI7vFEEL LI BRt.H

(6)

10

30

T4 -357487

10
ZEiThB, ZONNAER ZOD%FEER, RO
BB EKFHEOHMICERT HREETS
0, 70y Z2/OVAER I ONIVAORME, BnitE
BOAKOD1./36 01TThiE, CORMZER RO
WMz THRIN, COEG BMERL 2BLUAEY
13RRAHEND, G<ERAt: PO tBIBVTHE
RIZLTHME G RSN, ZOLD LU THER
BBTHRONTHRETLDEFITRBICESNSHE
BREIDOILI—ARLIBHINTENS OAHEE
O’ ARAED 1 3icHEHEINS,
(0033) =4, H14DAFY 2V I—Hice
WTI, BEBTXICKSEHEICKD, BEELDOT
I—RZER/R:; TEEINS, ZOJHAOBRRES
i3, MHERERK 4 2IckDEeRIh, EEADR
BRAMEOZHE—AREREINS. HIVF31&
DOYREBEBICLDYRB 4L IVHPEhs &Ik
D, MADZBEY —-LOPRSHAY T 31 DAV
MERRTHRAOZEE—ARBRIN., A/ DEHRE
44BN UTAEY 451CBHENS,
(0034] CZTAFY 2V F—RBITHEHER
H172HWTEICELBRS, osnid, mEHOY
—LDETHAdIDOAE(GRNZ+H)ERL, 6sn
=A8s { M—1) /2—m} . TZTMRBHFETH
D, M—1)/2ZBOEY—LARETHRATHS. Rn
i mEBEHOY—LANRKFEL TWeBEDAETY 45
BRI BRAAOHEBEERT. roid. mBEHOE—A
WIZFEL TWEBED B b OESERE (BAm) 2
~L., ro=Ar XRnTHh%. hn doid, mFEOY
—ARIZFEELTWEEEOBMMN S O/KEERE S EE
THB, holdEEME+, dud FHE+ELTHD,
WIRLEMEA- MV TH S,
hp=rmeXsinfsn, dm=rmXcos8sn
OBBRRDB. X, AriZAEYU 13BLKUEAED45
F—& WAL r Hw (EREH M) OBBTHI O >
310N THHETANAOREBZ tpLd5L,
Ar=c-tp/2&R5,
[0035) W13, K14IKED, XEJ13BLN
AED 45, BhEhYT RVyF 7V i—of
MEBLAF v 2V F—0OBRABRENRA r (m) J&i
roax¥E T 1 EERMVE I NS, rmaxid, ARBPEEN
HRAEINSBRITBNTRS BT B E—LARTOHBE
KEET SOOI TRMI 5 0ESRERTHS, 22T
roax=RpaxX A r Ths. TvFEEL1 1RIVAS
DEBRBALAOHAEY FEEBL, B:2T5&, AE
V13, 45 0iEERIE. ThTNB1 X Rmax, B:
XRmaxxXM&i23,
(0036) RAUYLH15DHhHY Y MEMRDaxiZriz
BZETOTomWL T EIIWHEB 16, 46 3ERLE
EIAIREF T OEDLS TR, Ko T, RAVIFL

SEEAt: ETOROIOINNAORESYFTS 80 500U MERPEB16Z2ALTAERYIZRTR

AR

RAY-1002
27 of 737




11
VAELTEREN, D, ZoPRBLE6ZENLTS
4 MEBHHIENTWADT, AEU13IZAHIH
BAAEE G BHIEORT RLAIDKRL IZRMBEN S,
[0037) —F4, HID ¥ 31BLXURATF1
5DOAY Y MEVYIBRB 46 AU TAEY 3 BITEH
INTHD, hD, ZOYREBI62ALTIM MER
BEMENTVRAHOT, AE)45ICAHINBREE
BRFEDOREHTHREST RVAILRLAIIEBMEN
5,
(0038) T, AT IKAD, AEU13, 45
NORBOEABNKRTTHE, BB 1 70 55EE
16, 46IIHLTHEESSEHEIN, JEH16.
3ADERVBERYOEDS LK, NVARER
18EDDAEVRETIVANANER2 22A4LTC
PU21IZANENBE, CPU2 1 K1 6DATF
vTS11IMNBRAFY TS 1 2AEES YRE46%
MLUTAEY 45iICU—FERBEERHL, AFy=Y
VI —OmBHOE—LTRELEr=02WL roax
ETORARBB2FEAITAL, FEO7 RV AEER
AEY 45 ICEMTSB. DEBHY RV ARmMEL, R
7 R X%E 0P 5IHIC Reax-1&795,
[0039) KizHEAHL = RnaxBHORLEE S, #l
ZEBROBABENEEL TWANETARDERT R
VAERnZHBEMNBE TS, ZLUTRn. Osnkbhr
o dm hoZ&Ro, TOROMEZE” 2(2), (4),
(6), (T)ADNERDB, ab, R17EH3ID0ORIIT
—BLTWEHDEHRLT,
[0040) RIZCPU21IX AFy7/S13kBNL
T, PEBL6ENMLTAEY 131, U—-REE2E
HU, RuO7 RVABEEZAEY 1 3IKEHTH L
&b, XAE'Y 13RI TWE rolcid B A4
Eo 2RAMT. INBAFY UV F—OFED
DOE—LIZHLT, Abm=005(M—-1)/2 T
DiET,
[004 1] PLLOFHTORAZL I, BRTR2WN
LT OB L2—WMOABMETHD, H->T, D
BB THEoEEL DO I-BREEh3L5, HEk
81 7149 3 RoxOREERRD 5NB,
[0042) K18, AFvyVVIi—ItkBEH
O HES” (@RBTRY) LACERLOYT Ry
FoIVF—REORDEMEES” (BB TR &%
RLEBOTHD, AFvT7S4THE. ThEDEAT
MPHEEDEIZHE, on — o &fF\, TS OFEHE
LR oMBEOTHd oL TE, ZOATYTS1
BEOAFw 7S 1 400HRBMEL, KiThDAN
WARHAZINSRR T IR TLTNS,
(004 3] COMHEZEOTR-doRHAER2 9%
ALTMESR 1 2REHENBZ &K, ZOMER
12128BWT, ¢ —doDEERTDN, WZES

(7)

10

30

HBRY4-357487
12

MESNBMME ' FAEOEFTHE— d ¢ THIE
EINBTLIRLN EEHBEEOEVWRETIRd e
DOERELLZVDTELEZARZN, BL, SEORE
RIS d o THEOMEE S EHETBITR. AT
J13%2BEHALT. KEDEBERHICHAFDOATIR
KREONHEE O 2RBEIRS ERICSEOMHEED &
REY>H15DEIZE> THRAML, dOoTHETH
&, EEROERAICENTIE, BERTX LR
R: DS REBEINBBHR/IIVAORERIZEWIC TS
LAWKS BR300 TRINIRS RN, BHERT
XEZEBRIFACAEROLOTHD, ZHBR1&
R: LEFRCHOTH S, X. ZFHEHBR:. Re. R %7
RTFAUHBEEOBDOIZ L TRERTX 2E8BT2 &
HTES,
[0044]
(BHOR] DEFHRALELDIZ, £5 1 W T,
FHERICHESNEDSERRITHL, BHHICED,
2ODZEROANRTOMNMES” BROTHE, €
UTRUCHEEARHLUT2DD0ZHBICLDAMEEY’
EHEL. ¢'—¢" =d ¢Z22DOZERMTOMM
OFThELUT, ThPBIERICHEL MHEEZ O
HHAOTNd ¢ THIETAHXDIZLADT, 28OZE
RETEUBMBAZOTNERETZZENTE, &o
TP ONBEE ERICHETES, B2%BE, b
ROTOEML ABEORERRICRAT, AFvyr
T F— R XD ERAFEEBREAVIHDOTHD, T
DEBICEINZU TN A LATERBKPRAEFTL
3,
(P OR8]
(1] YA RwFITIF—THERENDE—A
ERTHEK
([®2] VA RLYFTIF—RBIHEZERD
BT %R T
(3] W RIwFIIVI—OBERBEERAT
Sl AWEH

(K4] #FRAOFREZHWTHEDITHANER
(K5] HARNFITIVF—ICBTHRZHE—
LETTH

(6] AFy=FVF—IBTBEREE—LE
wTE

(7] ABIRAOYA RlyF T F—0—&

e RTHE Dy 7K

[K8] E7oHE7Tay/HOEEERTY LT
¥—Fh
(K9] KR7oHETOy/HOBEERTY AT
¥—b
(M10] R7o#HfEToy7ROBEE2RT 70—
Fy—h
(K11] BEHSMOEEBENICSIT2SFREE

Ri. R: DASBOMHESSHIEND, M, 22T 50 ORFEERTH

—ARR—

RAY-1002
28 of 737




(8)
13

(K12] SEHICEDEBEMHEE, SERMEOT 13
— B TEREMBELERT T 14
[K13] #®BE2RAOYA BAvF2 IV F—0— 15
EiEpERTHE Oy K 16
(K14) KK13oEBImMIhzAFy Ty 17
F—Ho—ERFERT 7Oy IR 18
[K15] K130EBEKBIZESIHBOBMDMAT 21
BERL R ERK 22
(M16] K130EEOEEELRT7O—Fvy—1F 23
(M17) K130EBIIBWIHHEOHERZHE 10 24
THEDIHWEE 25
(18] AF¥yZFVi—RBIIBE—ADOERE 26
ERUEN 27
(A5 0] 28
R Zua 29
3 PUANNAFEER 31
4 EEEESR TX
b ZBHIES 40
8 ZEMIEER 41
7 YosoXxEbBHSs D 42
8 ¥YnrnZir EDKINE 43
9 oy &V 44
10 hors 45
11 ZyvFEH 46
12 mESR

(X4]

T
déa B9

¢ =g +dei—des

—ARR—

AT
w2 VAR
hovy
g%
R

TV ARERR
CPU
AhEE
R ERIA R
Fhrfie g
F—R—R
RAM
ROM
ZFEHRROM
R
Aoy
b3/, %7
EERESR
ZiEER
PLARE ERE R
IR

A/ DB
ATl

Pk b

9.3 92
R4

Rz

14

BT 4357487

(2]

1931 )
R1
Rz

RAY-1002
29 of 737




(9)

(3]

Va2l

MY ANAR

(X7]

KH¥4-3567487

2
/ Y/

HT=%N W

cru

L

FER
RAM ROM ROM

TANNT—S

(28
23

(A GPS)

@;1%951’“»2
18

Y HARLX

{ Awm=aE |2
vrq{o

___.._.._.

] 1 1
B8 I5DAY Y ME R"'?;'f{'l"'- B
1

:

1

AEYET LA . | L
To T] Tz Ta T4

—AR7—

[F—#—F }~—12

(K9]

BREE

i
SEMEEs — VA

Yosox

/

Forui

Lbbighgs
]
TEDBET

1 te

RAY-1002
30 of 737




B 4E, FRUGEIBALSL. TOEETD
F—R—FIDANENTVIRERAL
HERLTERRELORRED S,

] |
RESECOhERDH S, O J(FFROME)
Hhiro TV BHT, h,dER(2)(4)6) THIIRA
LT r s "ERH S,

S4

ZEYRT AR
lilﬂvbk.b‘

S5

| FEYPLMU r CHT SRR S EHAH T,
s6 [

EREMARHLTE —F "=d $ERMT, £O
FHHERDD, ~dFEHNTS.

(10)

RE¥E4-357487

EilE =R
ojz|la o2l
D3 = o3 o
fale Ik
H 1 i ]
(®12] vl e
' H ' '
' ' ' '
AR e
e A df c:: |:l: :Ix riv
2 pe 3 [ne [} s}
' \ﬂa cC D Ezﬁmf'J*‘”’“’“ﬁ"’" =1 1R
o+ Y : R RS R R
[+] 500 1000 (m}
-
(1 3)
5 7
€7k
12 2%
R .
i r\?( ' 4
# N
-d ¥ e
ol
FEy L =7 g’
X v, 21 2 25 7
|
R i—>a 6|5 ¢ / 4
t 4 14 ‘,f o VAR
CP 15 ¢ 3 *lcPru éa RAM ROM
Eam - H
Mees 1z R
‘; 17 [ %4
3 BB =7
UETA) A RE IZUETALR
Ruax 13
b

—ARIR—

RAY-1002
31 of 737




(11 BHE¥4—-357487
(B14] (K17}
@ 42 43oms e of tm HE¥
1 .nn 44 45 i
= N, !
g H g LIS ey d |
< L “ ! ‘k h
— 2 Bsmi)\ !
2\ m
R3 4608 ?70 7}‘0 JT k—< g mf-e=--- .
\
40 ! ——e M oo
2 ,L <f
z AREEEY -
]
[}
N
A
2.4 b
[F16] (X1 8]
)
sH l
?—H—O—&—-{¢" | .
512 ob 1 5 _fer:
(m)
l AEY45 L0 nBEOY-ARTE ResBNEL J
l BEHFEFVENERSE S0 |
l re=4 I‘XRIQSR”;:—I
| re 8sak Dhe detfiH3 ‘]

|
Ih-. AU (4 EHTHACA LI 60 mmmmanl
]

’ AEYOISFL Rk S iy £RO(REN0M | Si3

Si4

BETREN rayr' bpb " HBEDSE™L |
SDERL r DOHNS RO, FLr 1o
én’ ~ SR RO LT SR HATE

|

~—A3Q—

RAY-1002
32 of 737




PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
’ International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 3 : (11) International Publication Number: WO 84/ 01833
gg;’g Zéslgalsl 93, 15/96 Al (43) International Publication Date: 10 May 1984 (10.05.84)

(21) International Application Number: PCT/AU83/00159

(22) International Filing Date: 28 October 1983 (28.10.83)

PF 6585
PF 7865
PF 9824

(31) Priority Application Numbers:

29 October 1982 (29.10.82)
3 February 1983 (03.02.83)
16 June 1983 (16.06.83)

AU

(32) Priority Dates:

(33) Priority Country:

(71) Applicant (for all designated States except US): LEVY,
Marilyn, Kay [AU/AU]; 45 Glenworth Road, Mount
White, NSW 2250 (AU).

(71)(72) Applicant and Inventor: LEVY, Desmond,. James
[AU/AU]; 45 Glenworth Road, Mount White, NSW

2250 (AU).

(74) Agent: SPRUSON & FERGUSON; G.P.O. Box 3898,
Sydney, NSW 2001 (AU).

(81) Designated States: AT (European patent), AU, BE (Eu-
ropean patent), CH (European patent), DE (Euro-
pean patent), FR (European patent), GB (European
patent), JP, LU (European patent), NL (European pa-
tent), SE (European patent), US.

Published
With international search report.
With amended claims.

(54) Title: SONAR SYSTEM

(57) Abstract

A sonar system suitable for small and medium sized boats which scans ahead, to port and to starboard, preferably at
a distance related to depth below. The system includes a display (40) using series of LCD segments orientated in directions Y Y-1002

representative of the directions of scanning so that the displayed information can be instantly interpreted. Signals are dis-3

played continuously until updated. The system also includes a transducer assembly for scanning in a plurality of discrete

. . .
snanning dirantinne

3 of 737




4

FOR THE PURPOSES OF INFORMATION ONLY

2

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international ap-
plications under the PCT.

AT Austriz I Liechtenstein
. AU Australia - 1K Sri Lanka
BE Belgium L Luxembourg
BR Brazil MC Monaco
CF Central African Republic MG Madagascar
CcG Congo MR Mauritania
CH Switzerland MW Malawi
™M Cameroon NL Netherlands
DE Germany, Federal Republic of NO Norway
DK Denmark RO Romania
FI Finland SE Sweden
FR France SN Senegal
GA Gabon :11) Soviet Union
GB United Kingdom ™ Chad
HU Hungary TG Togo RAY-1002
Jp Japan us United States of America 34 of 737

Kp Democratic People’s Republic of Korea




10

15

20

25

30

35

WO 84/01833

FGl/AUGI/UULIY

-1 -
"SONAR SYSTEM"

The present invention relates to a sonar system which
is particularly, but not solely, suited for small and medium
sized vessels such as private pleasure yachts and small
commercial vessels. The invention is particularly useful
when cruising near coral reefs and navigating narrow
channels through mud and sand banks since the invention not
only measures depth, but also scans ahead and to port and

starboard.
BACKGROUND ART

Although lateral scanning radar and sonar systems are
known, such systems are complex and expensive, and as such,
are only suitable for large scale vessels such as navy craft.

In known lateral scanning radars and sonar, rotating
cathode ray tube displays are used. In such displays, the
0ld signals fade as new signals on the rotating arm are
displayed. Moreover, the cathode ray tube is difficult to
read in bright sunlight as it does not provide a high

contrast display.

SUMMARY OF THE INVENTION
It is an object of the present invention to overcome,
or substantially ameliorate, at least one of the above
described disadvantages by providing an economical sonar
system suitable for small and medium sized boats which
provides forward, port and starboard scanning as well as

depth scanning.
According to the present invention, there is provided

a sonar system for a boat for scanning ahead, to port and te
starboard, said system comprising transducer means for
transmitting scanning signals in a plurality of discreet
scanning directions including ahead of the boat, to port and
to starboard; electronic control means for activating said
transducer means to transmit said scanning signals
sequentially in said plurality of directions; receiving
means for receiving the transmitted signal after reflection
from objects; signal processing means connected to the
output of said receiving means for determining distances of
said objects from the received signals; and display means

&
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connected to said signal processing means for displaying the
determined distances in their respective directions.

Preferably. the sonar system has a display which
utilises liquid crystal display (LCD) segments which display
a measured value continuously until superceded by a newly
measured signal.

Preferably, the sonar system monitors depth ahead at a
distance related to the depth below. The depth ahead range
can be set manually, or calculated automatically from the
depth below. Typically, depth ahead (as well as depth to
port and depth to starboard) are measured at a distance
approximately six times the depth below. If desired, the
sonar system can incorporate transducer means and associated
display means for measuring and displaying depth abeam, or
even depth aft.

Since the measured signals representing depth to port,
ahead, starboard and below, are displayed continuously until
updated, a simultaneous display of all signals is obtained.
Moreover, by arranging the LCD segments in a suitable
pattern, a quasi-analoeg display can be obtained.

Preferably, the sonar system incorporates an alarm
which is activated when the depth ahead varies more than a
selected amount. This amount may be related to the depth
below. Typically, the alarm volume increases and/or its
pitch increases as the vessel approaches an obstacle such as
a reef. In further preferred embodiments, different alarm
tones are provided so that the operator is immediately able
to distinguish audibly between obstacles to port, starboard
and ahead.

Typically, the display means is capable of displaying
a number of depth ranges. If the measured signal falls
outside the selected range, an alarm is activated to
indicate that the range selection requires changing or the
gain requires adjustment.

' The sonar system incorporates a transducer arrangement
for transmitting and receiving signals in the required
directions. 1In cne embodiment, a transducer is provided for
each scanning direction. Each transducer is connected

M vl 3—‘
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sequentially for a period of time sufficient to transmit and
receive an echo from the maximum range selected. In another
embodiment, a single transducer is physically orientated to
the required scanning direction. The received echo is
guantised to a number of time levels, and stored and
displayed until the next echo is received for that
particular scanning direction. The number of time levels is
related to the number of display segments selected for the
display means.

The transducer arrangement is preferably mounted on a
single gimballed assembly mounted inside the hull of a glass
reinforced plastic vessel, or mounted externally and
protected by a glass reinforced plastic or ABS plastic
hydrofoil protective cover.

Notwithstanding any other forms of the present
invention, preferred embodiments thereof will now be
described with reference to the accompanying drawings in
which:

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic plan view of a scanning pattern

of a sonar system according to one embodiment of the present

invention;
Fig. 2 is a side elevational view of the scanning

pattern of Fig. 1;
Fig. 3 is a plan view of the scanning pattern of one

beam of Fig. 1:;
Fig. 4 illustrates one display layout for the sonar

system;
Fig. 5 is a schematic block circuit diagram of the
sonar system according to another embodiment of the present

invention; ,
Fig. 6 is a schematic block circuit diagram of the

signal processing circuit of Fig. 5;
Fig. 7 is a schematic block circuit diagram of part of

the circuit of Fig.‘s:
Fig. 8 is a schematic block circuit diagram of a clock

circuit for use with the embodiment of Fig. §:
Fig. 9 illustrates timing pulses for the circuit of
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Figs. § to 8;
Fig. 10 is a cross-sectional plan view of a transducer

arrangement of one embodiment;

Fig. 11 is a cross-sectional plan view of a transducer
arrangement of another embodiment;

Fig. 12 is a side elevational view of part of the
transducer arrangement of Fig. 11; and

Fig. 13 is a cross-sectional side elevational view of
the transducer arrangement of Fig. 1ll.

DESCRIPTION OF PREFERRED EMBODIMENT

As shown in Figs. 1 to 3, the sonar system of one
embodiment of the present invention is designed to scan
ahead and to port and starboard, as well as measuring depth
(not shown). The beams typically have a horizontal
beamwidth between 15° and 30°, and a vertical beamwidth
of 7 to 10°. The transducer assembly is gimballed so that
the beams are tilted almost straight ahead to provide
maximum range in shallow water. Although five scanning
directions are shown in Fig. 1, any reasonable number of
scanning directions can be obtained by suitable design of
the transducer means. The design of the transducer means
will be described below. For the sake of simplicity, the
following description relates to a scanning pattern having
three beams: port (P), ahead (A) and starboard (S) as well
as depth measurement.

The circuit diagram for the sonar system is shown in
Figs. 5 to 8. A first clock 50 generates a pulse train as
shown in Fig. 9. The period of the first clock is greater
than tne maximum time required for a signal to be
transmitted and received from the maximum desired range. An
output of the clock 50 drives a 1 to 5 and restart decade
counter 53 which provides sequential outputs MD, P, A, S and
D as shown in Fig. 9. The output of the counter 53 is
connected to a transducer multiplexer/driver 55 which
sequentially activates the respective transducer for the
port, ahead, starboard and depth beams, or orientates a
single transducer in either the port, ahead, starboard or
depth direction. The latter system will be described in RAY-1002
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more detail below.
Each pulse from the first clock 50 also passes to a

delay circuit 51 where it is delayed, typically by 1lOms. A
narrow pulse (typically 2ms) is generated for every pulse
from the clock pulse 50 as shown in wave form T in Fig. 9.
The narrow pulses T activate a transmitter 52 having an
oscillator therein, and also reset a counter 61 in a signal
processing circuit 60. The 10ms delay is provided in order
to allow reed switches which connect the transducers to
operate before the transmitter pulse is fired. This
prevents sparking across the contacts and radio frequency
interference. On receipt of each narrow pulse, the
transmitter 52 wi}l transmit a signal through the transducer
54 selected by the transducer multiplexer/driver 55. The
signal is of suitable frequency e.g. 160KHz. The signal is
transmitted in the direction in which the transducer 54 is
orientated, and received by receiver 56 after reflection
from obstacles such as reefs, sandbanks, etc. The received
signal is amplified in a tuned amplifier stage 57 with
manual gain control and/or automatic gain compensation in
which the signal level is multiplied by a ramp voltage
proportional to the time delay between the transmitted and
received pulse. This time varying gain (TVG) compensates
for normal attenuation of the signal through the water. AR
additional gain control stage can be included to reduce the
gain for distances between zero and five times the depth
below. This gain stage would be controlled by the period of
the received echo from the bottom. Such gain controllers
can be provided on the front panel of the sonar display 40
(Fig. 4) to enable the operator to adjust the gain of
signals close to the vessel, and those further away f;om the
vessel which in turn, permits the operator to choose between
the detection of fish nearby or the distant detection of
reefs and other obstacles. The amplified received pulse is
then envelope detected in detector stage 58 and thereafter
passed through a filter stage 59 to remove short radio
frequency interference spikes. The signal output from the
filter stage 59 is then input to a signal processing stage

RAY-1002
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60 shown in more detail in Fig. 6.

As shown in Fig. 6, the signal is passed through
circuit 62 if it represents a longer, higher level echo or
through circuit 63 if it represents a shorter, small echo
such as would be caused by fish. A discriminator circuit
can be used to distinguish between the two types of echoes.
A three position switch 65 allows the operator to choose
whether to display long or short echoes, or both. An
external control (not shown) can be provided on the front
panel of the display so that it is possible to adjust the
threshold level of the small echoes. An additional "white
line" stage as used in chart recorders can be included to
display fish close to the bottom which would not normally be
displayed separately from the bottom signal.

Signals which have been recognised by circuit 62 as
being long echoes are used to trigger monostable 64 which
has sufficient pulse length to trip all levels of the
display. If both short and long echoes are chosen by switch
65, the short echoes (e.g. fish echoes) are displayed by the

‘i1lumination of extra LCD bars above the depth reading.

The signal processing circuit 60 comprises a cyclic
counter 61 which provides 21 sequential pulse outputs and
then resets. The counter 61 is reset by every narrow pulse
derived from the clock 50 and is used to measure the time
difference between the transmitted and received pulses.
Connected to outputs § to 21 of the counter 61 are 16
sub-circuits A1, A2 .... Al6. The number of sub-circuits
corresponds to the number of LCD segments in each beam
display (see Fig. 4); this number can be varied as desired
by appropriate modification of the counter 61.

One sub-cgrcuit.is illustrated in more detail in Figq.
7. The echo signal selected by switch 65, the (reset)
narrow pulses from clock 50 and an output (timing) pulse
from the appropriate output of counter 61 are input to an
AND gate 71, the output of which is connected to monostable
70. Hence, the monostable which is tripped corresponds to
the elapsed time of the received echo. The time pericd of
the monostables 70 is greater than the period of the first

RAY-1002
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¢lock 50. The output of each monostable 70 is switched by
switch/multiplexer 72 to one of four flip-flops (FFP, FFA,
FFS, FFD) according to the signal from a corresponding
output (P, A, S, D) from counter 53.

The control signals PR' AR' SR' DR which
operate the flip-flops are derived from the output 21 of
counter 61 via circuit 69. The outputs of the flip-flops
FFP, FFA, FFS, FFD for sub-circuit A(N) are connected to the
Nth segments of the port, ahead, starboard, depth displays
respectively.

Changing the range of the display can be accomplished
by changing the frequency of the "range clock" input of
counter 61. The range clock frequency can be set manually
to a predetermined fraction of the clock 50 frequency, or it
may be set automatically by using an automatic range
selection circuit such as that shown in Fig. 8. 1In the
automatic range selection circuit, the full scale range of
the port, ahead and starboard channels is made nominally ten
times the distance of the depth below.

In the automatic range selection circuit, a second
clock 80 drives a decade counter 82 via a divider ( 20)
stage 8l. The decade counter 19 is reset by each MD pulse
generated by the counter 53. In addition the counter 19 is
stopped by the echo signal at the output of monostable 64.
The value of the counter (between 1 to 200) at the time when
the "stop" signal is received is stored by the counter 82
until the next MD pulse from counter 53. This value
represents the depth of water below the boat and is used to
set the divider stage 83 so that the output of the divider
stage 83 is the frequency of the clock 80 divided by the
currently stored count in counter 82.

An additional divider ( 10) stage 84 is switched in
on the P, A, S cycles of counter 53. The stored count of
the counter 82 is displayed in a digital display 85 on the
display panel 40.

Alarm circuits are provided to warn of any decrease in
depth to port, ahead or starboard in advance without
travelling directly over that spot. 1In addition, the alarm

RAY-1002
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circuits perform this function without requiring constant

manual adjustment of the minimum depth to be alarmed as in
conventional depth founders. The use of an automatic range
selection circuit, as illustrated in Fig. 8, allows the
alarm circuit to be simplified. As shown in Fig. 7. the
output of each flip-flop (FFP, FFA, FFS) on the port, ahead
and starboard display outputs is taken to a resistor adder
circuit 68 so that the more display levels illuminated, the
greater the alarm volume and/or the higher the alarm pitch.
In the long echo pulse threshold mode, the closer the boat
gets to an obstacle such as a reef, the more flip-flops are

-switched on and hence, the louder the alarm and/or the

higher its pitch.

An additional alarm circuit can be included to warn of
minimum depth below. This can be adjustable to select a
depth, typically between one and twenty metres.

Furthermore, another alarm can be added to the depth below
circuit to alarm if the depth exceeds a selected value,
thereby acting as an anchor watch alarnm.

A typical display panel 40 is illustrated in Fig. 4.
Five scanning directions are illustrated on the panel: two
to port, two to starboard and one ahead, as well as a
digital depth measurement. Each LCD segment of the display
forms an arcuate band of the displayed scanning beam. Such
an arrangement of the LCD segments creates a éuasi-analoq
display thereby allowing the operator to tell at a glance
whether any obstacles lie ahead, to port, or to starboard.

The flip-flops driving the LCD segments are held on or
off during each cycle, rather than flashed on and off
rapidly as in multiplex display systems which appear
constant due to the persistence of vision but which do not
provide maximum contrast in bright sunlight. Moreover, the
operator is able to tell immediately whether objects
detected by the sonar are obstacles such as reefs, sandbanks
or merely reflections due to £ish.

Other suitable display means such as cathode ray tubes,
multi-pen chart recorders or digital printers, can be fitted
to the apparatus of the present invention to suit particular
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applications such as the charting of channels. Such display
means operate on each cycle of the first clock 50.

It will be apparent to those skilled in the art that
much of the hardware in the abovedescribed circuits can be
replaced by.a programmed microprocessor. For example, .the
microprocessor can be programmed to determine the interval
between transmission and reception of a signal, and to
display the measured interval on the appropriate beam on the
display 40. :

A transducer assembly is shown in Fig. 10. Separate
transducers TP' TA, TS and provided to scan port,
ahead and starboard. The transducers are embedded in a
casting 101 made from epoxy and granulated cork. A lead
balance weight 100 is provided to balance the casting 101
about the shaft 102. When the shaft 102 is mounted on
suitable bearings (not shown), the angle of scan of the
transducers can be varigd quite simply. The casting 101 can
also be mounted in a special framel(described below) in
order to stabilise the transducer assembly against pitch and
roll. Another transducer TD (not shown) is provided in a
downward orientation for depth measurement.

The abovedescribed transducer arrangement can be
replaced by a single pivotable transducer as shown in Figs.
11 to 13. 1In this embodiment, a single transducer T1 is
used to scan port, ahead and starboard. The transducer Tl
is set in a casting 110 made from a mix of epoxy and
granulated cork in order to reduce the effect of signals
from the back face of the transducer. The casting 110 also
contains an iron bar or permanent magnet 118, and lead
balance weights 115 which balance the casting 110 about a
shaft 1l1l. The casting 110 is pivotable about its shaft 111
on bearings 112 set in a gunmetal housing 116.
Electromagnets EP' EA’ ES are also mounted on housing
116. Bach electromagnet EP' EA' Es corresponds to a
respective scanning direction port, ahead, starboard. In
order to scan in the different directions, the
electromagnets are energised sequentially to cause the
casting 110 to rotate until the irom member 1138 in the

RAY-1002
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casting 110 is opposite the energised electromagnet. Each
electromagnet is energised for a sufficient period of time
to allow a signal to be transmitted and received from the
maximum range selected. Means are also provided to switch
the output of-the transducer Tl to the display beam
corresponding to the energised electromagnet. Although only
three electromagnets are shown, it will be apparent to those
skilled in the art that any suitable number of
electromagnets at spaced intervals can be provided in order
to scan in a plurality of directions.

The housing 116 is pivoted about spindles 117 in frame
120 so that the housing 116 remains level as the vessel
pitches up and down. In addition, the frame 120 is pivoted
about bearings 113 so that the frame 120 and casing 116
remain level as the vessel rolls from side to side. The
bearings 113 are mounted in a gunmetal casting (not shown)
fixed to the bottom of the hull of the vessel.

A second transducer T2 is provided to measure the
depth below. The transducer Tz is pivoted about an axis
114 on frame 120 and is stabilised against pitch.

Instead of providing a separate transducer T2 for
measuring depth below, the transducer Tl can be plvoted at
point 119 so that it can be tilted to scan downwardly. An
additional set of electromagnets 121 are installed along arc
122 and an additional iron bar is set above Tl in order to
implement the downward tilting of Tl. The additional
electromagnets 121 become part of casting 110 and Tl
rotates within casting 110. The casting 110 would also need
to be re-balanced about shaft 1lll. :

The iron bar 118 in casting 110 can be replaced by a
permanent magnet or an electromagnet energised at the same
time as EP' EA’ ES. In addition, opposing magnetic
fields can be generated by reversing the curreant direction
through the electromagnets not being scanned, i.e. EP and
ES would have opposing fields to the iron bar 118 while
EA and iron bar 118 are energised by attracting fields.
on a cruising yacht where only limited electric power is

available, the iron member 118 is preferably a pezmanent RAY-1002
44 of 737
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magnet. A reverse field applied to each electromagnet Ep.,

EA Es for a short instant when the energising electric

field is turned off leaves a weak opposing field on each
unenergised electromagnet due to the magnetic hysteresis of

jts iron core. Thus, only the energised electromagnet would
be attracting the iron bar or magnet 118 while the

unenergised electromagnets would be repelling the iron bar

or magnet 118.
The foregoing describes only some embodiments of the

present invention, and modifications which are obvious to
those skilled in the art may be made thereto without
departing from the scope of the invention as defined in the

following claims.
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CLAIMS

1. A sonar system for a boat for scanning ahead, to
port and to starboard, said system comprising transducer
means for transmitting scanning signals in a plurality of
discreet scanning directions including ahead of the boat, to
port and to starboard; electronic control means for
activating said transducer means to transmit said scanning
signals‘sequentially in said plurality of directions:
receiving means for receiving the transmitted signal after :
reflection from objects; signal processing means connected
to the output of said receiving means for determining
distances of said objects from the received signals; and
display means connected to said signal processing means for
displaying the determined distances in their respective
directions.

2. A sonar system as claimed in claim 1 wherein said
display means comprises a plurality of series of liquid
crystal display segments, each orientated in a direction
representative of a respective one of said scanning
directions, the distance of an object detected in a
particular direction being indicated by the number of LCD
segements illuminated in the corresponding series.

3. A sonar system as claimed in claim 1 or 2,
wherein said transducer means comprises a plurality of
transducer elements each orientated in a respective one of
said scanning directions.

4. A sonar system as claimed in claim 1 or 2,
wherein said transducer means comprises a transducer element
pivotable for orientation in any one of said scanning
directions.

5. A sonar system as claimed in claim 4, wherein
said transducer is pivotable in a casing comprising a
plurality of electromagnets orientated in directions
corresponding to said scanning directions, whereby said
transducer element is orientated sequentially in said
scanning directions by sequential energisation of said
electromagnets.

6. A sonar system as claimed in any preceding clainm, RAY-1002
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further comprising depth measurement and display means.
7. A sonar system as claimed in claim 6, wherein
said transducer means scans at a distance related to depth

of water below said boat.
8. A sonar system as claimed in any preceding claim,

further comprising alarm means connected to the output of
said signal processing means for providing an alarm upon

detection of objects within a predetermined distance.
9. A sonar system as claimed in claim 8 wherein said

alarm provides an audio signal whose volunme is indicative of

the distance of a detected object.
10. A sonar system as claimed in claim 8 wherein said

alarm provides an audio signal whose tone is indicative of

the distance of a detected object.
11. A sonar system as claimed in any preceding claim,

wherein said signal processing means comprises a

microprocessor.

RAY-1002
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AMENDED CLAIMS
(received by the International Bureau on 14 February 1984 (14.02.84))

1.(Amended) A sonar system for a boat for scanning
ahead, to port and to starboard, said system comprisang
transducer means for transmitting scanning signais in a
plurality of discreet scanning directions including ahead of
the boat, to port and to starboard; electronic control means
for activating said transducer means to transmit said
scanning signals sequentially in said plurality of
directions; receiving means for receiving the transmitted
signals after reflection from objects in said directions:
signal processing means connected to the output of said
receiving means for determining the distances of said
objects and their respective directions from the received
signals; and golid state electronic display means connected
to said signal processing means [for displaying the
determined distances in their respective directions], said

display means having a digplay panel comprising a plurality
of electro-optical elements arranged in arrays corresponding
to the orientation of said scanning directions, both the
distance and direction of objects detected by said sonar
system being indicated by the operational state of said

electro-optical elements.
2. (Amended) A sonar system as claimed in claim 1

wherein said electro-optical elements are [display means
comprises a plurality of series of] liquid crystal display
segments., [each orientated in a direction representative of
‘a respective one of said scanning directions, the distance
of an object detected in a particular direction being
indicated by the number of LCD segments illuminated in the
corresponding series].

3. A sonar system as claimed in claim 2, wherein the
distance and direction of an object detected by said sonar
gystem are displayved by activation of a corresponding LCD
seqgment, and activation of the further LCD geqments in that
array indicateg that object to be the bottom or a hank.

[3] 4. A sonar system as claimed in claim {1 or 2,]
3 wherein said transducer means comprises a plurality of
transducer elements each orientated in a respective one of
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gaid scanning directions.
(4] 5. A sonar system as claimed in claim 1 [or 2],

wherein said transducer means comprises a transducer element
[pivotable for orientation in any one of said scanning
directions.

5. A sonar system as claimed in claim 4, wherein
said transducer is] pivotable [in] within a casing _
[comprising] having a plurality of electromagnets orientated
in directions corresponding to said scanning directions,
whereby said transducer element is orientated sequentially
in said scanning directions by sequential energisation of

said electromagnets.

6. A sonar system as claimed in claim 4 or 5 wherein

said transducer means is located in a housing on the hull of

the boat, and gimballed with respect to the hull.

[(6.] 7. A sonar system as claimed in [any preceding]
claim 4 or 5, further comprising depth measurement and

display means.
[(7.] 8. A sonar system as claimed in claim [6] Z,

wherein said transducer means scans at a distance related to

depth of water below said boat.

[8.] 9. A sonar system as claimed in [any preceding]
claim 7, further comprising alarm means connected to the

output of said signal processing means for providing an
alarm upon detection of objects within a predetermined

distance.
[9.] 10. A sonar system as claimed in claim [8] 9

wherein said alarm provides an audio signal whose volume
and/or tone is indicative of the distance of a detected

. object.
[10. A sonar system as claimed in clalm 8 wherein said

alarm provides an audio signal whose tone is indicative of

the distance of a detected object.]
11. A sonar system as claimed in any preceding claim,

wherein said signal processing means comprises a

microprocessor.
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CROSS REFERENCES TO RELATED APPLICATIONS

The present application is a continuation-in-part of U.S. Patent Application
09/909,141 filed on July 19, 2001 which is a continuation-in-part of U.S. Patent
Application No. 09/828,266 filed on April 6, 2001 which claims priority to U.S.
Patent Application No. 60/195,587 filed on April 6, 2000 and U.S. Patent Application
No. 09/842,311 filed on April 25, 2001, and a continuation-in-part of U.S. Patent
Application No. 08/965,663 filed November 6, 1997 which claims benefit of U.S.
Provisional Application No. 60/036,837 filed on February 3, 1997, the contents of

these applications being incorporated herein by reference in their entirety.

BACKGROUND OF THE INVENTION

In numerous applications there is a need to perform sonar beamforming
operations to acquire spatial information regarding a particular area of interest. Sonar
systems make use of sensor arrays to process underwater acoustic signals to determine
the location of a noise source. Array processing techniques for isolating received
signals are known as beamforming and when the same or analogous principles are
applied to focus the transmission of signals, the techniques are referred to as
beamsteering. Various systems have been developed to perform such beamforming
operations that frequently depend upon the particular applications.

One such application involves undersea search and survey that has various
uses such as, but not limited to, terrain mapping and dredging operations. Further,
undersea acoustic mine-field reconnaissance and mine hunting applications benefit
from high-resolution imaging sonars for clutter rejection, obstacle avoidance, and
identification of foreign objects. Currently, the discovefy of underwater mines and
obstructions is performed by touch in cold, murky water, often at night, under low-
light conditions. Navy salvage, explosive ordinance disposal, and other military and
civilian applications operate in zero-visibility water where “‘seeing with sound” using
unmanned vehicles would make their jobs significantly more efficient and safer.
Commercial applications which include, for example, commercial navigation or
aiding search and rescue dive teams would benefit from an improvement in imaging

systens.
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There is still a need for a light-weight, low-power, low-cost, unmanned self-

propelled sonar system for remote undersea imaging or surface imaging.

SUMMARY OF THE INVENTION

The system and method of the present invention is directed to a sonar imaging
system. The system and method of the present invention can be used, for example, in
a self-propelled vehicle using a compact, light- weight system with an internal pdwer
supply such as batteries supplying power to the system for the duration of a particular
imaging operation. One application of the sonar beamforming system is for
underwater detection and reconnaissance. In waters up to 150 meters deep it is often
the most difficult for military and commercial applications, as personnel need to
traverse water containing underwater mines and obstructions.

In accordance with a preferred embodiment, the sonar beamforming system
and method of the present invention includes, for example, a first beamforming device
connected to a first transducer array that transmits and receives signals in a first
direction and a second beamforming device connected to a second transducer array
that transmits and receives signals in a second direction. This system can be used in a
forward-looking sonar for obstacle avoidance and undersea survey. The system can
include one-dimensional transmit and receive transducer arrays with beamforming
electronics, a computing controller such as, for example, a personal computer host
controller. The arrays and beamforming electronics are packaged in an
environmentally or hermetically sealed housing unit and mounted in at least the nose
of an Unmanned Underwater Vehicle (UUV) for scanning of underwater objects or
surfaces. The system and method of the present invention further includes at least one
side-looking sonar, and preferably two side-looking sonars. The side-looking sonar
system may include 32-element, one-dimensional arrays that are mounted on either
side of the UUVs. Further, a downward-looking Bathymetric sonar may be mounted
on the underside of the vehicle for high-resolution mapping.

In accordance with a preferred embodiment of the present invention, the sonar
imaging systems such as, for example, the forward-looking scan, the side-looking
sonar and downward-looking sonar use charge-domain-processing (CDP) such as

charge coupled device (CCD/CMOS) integrated circuits that allow electronic lenses to
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focus reflected energy following detection by a one-dimensional array. The low
power attributes of CCD/CMOS technology in beamformers facilitate the use of
batteries to provide the life span of missions. Further, beamformers are used to
emulate an acoustic lens for the sonar and are made smaller with fewer mechanical
parts that are susceptible to failure. Electronic beamformers provide better imaging
with minimal or no reflection artifacts.

The foregoing and other features and advantages of the sonar beamforming
system and method will be apparent from the following more particular description of
preferred embodiments of the system and method as illustrated in the accompanying
drawings in which like reference characters refer to the same parts throughout the

different views.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present invention are described with reference to
the following drawings, wherein: '

Figure 1 is a diagram illustrating a preferred embodiment of a sonar
beamforming system in accordance with the present invention;

Figure 2 is a diagram illustrating another preferred embodiment of a sonar
beamforming system in accordance with the present invention;

Figure 3 is a block diagram illustrating an electronic focusing sonar imaging
system in accordance with a preferred embodiment of the present invention;

Figure 4 is a block diagram illustrating a sonar imaging system in accordance
with another preferred embodiment of the present invention;

Figure 5 is a block diagram illustrating a flow chart of the image fusion
process of the sonar imaging system in accordance with a preferred embodiment of
the present invention;

Figure 6 is a schematic illustration of transmit and receive beam
configurations of the sonar imaging system in accordance with a preferred
embodiment of the present invention; and

Figure 7 is a graphical illustration of a curvilinear array of a sonar imaging

system in accordance with a preferred embodiment of the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

Under water research scientists continue to seek small, low power acoustic
sensor technology for transition to an Autonomous Unmanned Vehicle (AUV) or an
Unmanned Underwater Vehicle (UUV) such as the Semi-Autonomous Hydrographic
Reconnaissance Vehicle (SAHRV). High resolution is desired for undersea search
and survey and to maximize the vehicle’s ability to perform target detection and
classification. Existing multi-beam forward-looking sonars (FLS) with nominally
half-degree resolution and greater than thirty degree field of view need to be improved
to provide adequate imaging performance. The present invention is directed to a
system and method for a sonar beamforming systems such as, for example, AUV’s
with FLS requiring substantially less power and volume than existing systems. This is
accomplished by using programmable, low-power, high-throughput charge—ddrnain—
processing technology such as charge coupled devices (CCD/CMOS) integrated
circuit technologies for electronic beamforming in conjunction with sonar arrays
fabricated by, for example, Material Systems Technology (MSI). For example, at a 40
MHz clock rate, the beamformer provides a continuous computation throughput of
approximately 10 billion operations per second and a delay update rate of
approximately 22 billion bits per second and dissipates less than about 1 Watt of
electric power.

The forward-looking sonar provides the vehicle’s operational requirement for
obstacle avoidance and search of the bottom area beneath the vehicle that is not
covered by an additional side-scan sonar or side-looking sonar (gap-filler sonar). A
high frequency multi-element curvilinear receive array is used in conjunction with
separate acoustic projectors, one aimed straight ahead for obstacle avoidance and a
separate projector aimed at a depression angle suitable for the gap-filler application.

In a preferred embodiment, the existing unfocused side-looking sonar (SLS) in
underwater vehicles is replaced with a low power focused sonar. In a second
preferred embodiment, a downward-looking sonar (DLS) capable of providing real-
time Bathymetric surveys suitable for military and commercial ships to negotiate
navigable routes into port is additionally provided. Each of the preferred
embodiments of the beamforming systems is based on the CCD/CMOS integrated

circuit technologies for electronic beamforming. Card assemblies are designed to
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maximize commonality among the subsystems. Replacing the existing SLS
minimizes the power requirements of the suite of sonar sensors and minimizes the
impact of the additional sonar sensors on the total vehicle cost.

An example of a low-cost autonomous underwater vehicle (AUV) for coastal
monitoring and multiple vehicle survey operations is the Remote Environmental
Monitoring UnitS (REMUS). In a preferred embodiment the vehicle is approximately
53 inches long with a body diameter of about 7.5 inches, although the length may be
increased to support any reasonable payload. The AUV is neutrally buoyant,
preferably weighing, without limitation, only 68 pounds in air, and is powered by
sealed lead acid batteries, The vehicle can be operated in fresh or salt water. Because
the preferred embodiment of the AUV is so small, it can be easily transported,
launched and recovered from a small vessel and special handling equipment is not
required.

Although small in size, the AUV vehicle is configured to support a variety of
sensor packages. The vehicle has a conductivity/temperature/depth (CTD) sensor
system and an optical backscatter sensor on board. Telemetry data provides time of
day, depth, heading, and a geographic fix for the data.

Another preferred embodiment of the AUV includes a longer version of
REMUS with an acoustic Doppler current profiler and Global Positioning System
(GPS). Additional personal computer slots such as, for example, PC-104 slots and
RS-232 ports are available for user-designed payloads.

In a preferred embodiment, the AUV has three motors forward of the
propeller. The propulsion assembly is optimized to provide 1.5 pounds of thrust at a
forward speed of four knots. At this speed a 40-nautical-mile track can be completed
in 10 hours. A preferred embodiment of the AUV runs from a 24-volt power supply
and draws approximately 32 watts while maneuvering through the ocean, enabling the
vehicle to operate at four knots for 14 hours.

In a preferred embodiment the AUV control computer is based on PC-104
technology, a small form factor version of the common IBM-PC hardware. The
Central Processing Unit (CPU) is housed in a custom motherboard, and has eight 12-
bit analog to digital channels, input/output ports, power supplies, and other interface
circuitry. Internally, the AUV runs at least one operating system program such as, for
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example, a DOS program written in C++ language that executes out of an
autoexec.bat file. The vehicle user interface may run on a laptop computer.

A preferred embodiment of the AUV possesses an acoustical system with a
digital signal processor. A receiving array of four hydrophones is located in the nose,
and on the bottom is a hydrophone sensor that can both transmit and receive. To
determine its position, the AUV transmits a coded ping to a transponder and listens
for a reply. The range and bearing of the reply allows the AUV to determine its
location. The AUV can be programmed to interrogate a plurality of transponders,
approaching each transponder by minimizing the range. When the range to a
transponder is below a predetermined threshold, the vehicle then listens on a different
channel for the next transponder and approaches it using the same technique. By
setting the transponders once using GPS, a known track line may be followed on
subsequent imaging operations, This system be used to autonomously dock the
vehicle.

In a preferred embodiment, the specifications of the AUV are described in

Table 1 as follows:

Table 1

Parameter Approximate Dimensions
Length 53 inches (1.3)
Beam 5.5 feet
Diameter : 7.5 inches (19.1cm)
Maximum Operating Depth 492 feet (150m)
Gross Weight 68 Ibs. in the air, neutrally

buoyant in water
Dive Duration 14 hours at 4 knots
Propulsion Three motors; one direct drive

thruster and sprocket driven
rudder, two pitch motors, and
one stem propeller

Power requirements 24-volt supply, 32 watts while
maneuvering at 4 knots

-

Power Source Rechargeable lead acid
batteries
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Figure 1 is a diagram illustrating a preferred embodiment of a sonar
beamforming system 10 as implemented in an AUV in accordance with the present
invention. The system 10 includes a forward-looking sonar (FLS) 14 having forward-
looking sonar transmit beams 16 and forward-looking sonar receive beams 18. The

following are exemplary values for the forward-looking sonar:

Table 2
Parameter Approximate Dimensions
Operating frequency 500KHz — 1.2MHz
Beam resolution <1 degree
Field of view > 30 degrees
Number of elements Minimum of 128, preferably
128 or 192
Aperture >14 cm
Element pitch (0.5 lambda)
Image ranges 3t05, 10, 20,40 or 60 m
Independent beams 64
Range resolution <1cm

The forward-looking sonar has a capability of at least 0.5° azimuth resolution,
30° Field of View (FOV); and reducing volume and power requirements by about one
third such as, for example, 700 cubic inches and a range of 25 t0100 watts.

In a preferred embodiment, the forward-looking sonar comprises bistatic
transducer arrays, preamplification and beamforming electronics and a commercially
available computer. Further, an industry-standard personal computer such as PC-104
computer and a high speed serial bus such as, for example, without limitation,
Institute of Electrical and Electronics Engineers, Inc. (IEEE) 1394 or Universal Serial
Bus (USB) 2.0 peripheral interface provide for data collection and archiving of the
data generated by the front-end beamforming electronics. The IEEE 1394 data
transport bus supports both asynchronous and isochronous data. In another preferred
embodiment, a parallel interface such as a peripheral component interconnect (PCI)
may be used.

The system further includes at least one side-looking sonar (SLS) 20, and
preferably two side scan or SLS sonars. Exemplary values of the side-looking sonar

are as follows;
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Table 3
Parameter ' Approximate Dimensions
Range 2m-50m
Aperture > 40 cm
Frequency 500 KHz -1 MHz
Beam width <] degree
Cross-range resolution <0.2m

In a preferred embodiment, the side-looking scan or sonar consists of two

multi-element receive arrays, preamplification and a single beamforming integrated

circuit to realize a dynamically range-focused side-looking sonar system. The arrays,

10

15

20

25

in a preferred embodiment, have 32 elements and are sized to have a vertical
beamwidth of +/-30 degrees. A common aperture may be used for both the
transmitter and receiver.

Another preferred embodiment includes multi-mode arrays such as, for

example a first search and detection mode and a second high resolution target

recognition mode. The beamformer is integrated with onboard processing which

enables automatic obstacle detection and target recognition.

The beamforming system focuses signals received from an image
point onto a transducer array. By inserting proper delays in a beamformer to
align wavefronts that are propagating in a particular direction, signals arriving
from the direction of interest are added coherently, while those from other
directions do not add coherently or cancel. However, as the array is scanning
through the imaging plane, there are three difficult implementation issues:
first, each delay line has to be long enough to compensate for the path
differences of a large linear array; second, the delay value has to be adjusted
periodically for proper beam steering; and finally, the long round-trip delays
when performing long-range imaging must be processed in parallel to provide
reasonable display update rates. Ideally, the time-of-flight from the radiation
source to the focal point can be calculated at every clock cycle for every
channel from multiple directions of arrival in parallel. In a conventional
implementation, separate electronic circuitry is necessary for each beam; for a

multi-beam system, the resulting electronics rapidly become both bulky and
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costly as the number of beams increases. A single-chip multiple beamforming
processor based on a time-multiplexed delay generation architecture is used in
a preferred embodiment of the present invention. The integrated circuit
combines programmable delays with a sequentially addressable digital delay
selection resulting in a compact, low-power implementation of a multiple
beamforming processor.

A delay-and-sum beamformer allows a transducer array to "look" for
signals propagating in a particular direction. By adjusting the delays
associated with each element of the array, the array's look direction can be
electronically steered toward the source of radiation. The multi-beamforming
chip consists of N parallel beamforming modules, a summing circuit and a
Finite-Impulse-Response (FIR) filter. Within each module, there is a
sampling circuit, a programmable delay line, an apodization multiplier and a
bank of delay controls that are addressable sequentially. The delay control
can be a real-time "time-of-flight" (TOF) computing circuit. Further, the
arrays may be built directly on the hulls of the vehicles and then encapsulated
as a single unit. This simplifies the fabrication process and minimizes, and
preferably eliminates the need for expensive electrical feed through.
Preamplifiers may optionally be incorporated in the encapsulation.

Acoustic communication devices 24 which are preferably steerable are also
included in the system 10. These arrays may be fabricated by, for example, Material
Systems Technology (MSI). Thus, the system 10 includes the integrated arrays —
forward-looking sonar (FLS), side-looking sonar (SLS), and acoustic communication
devices.

Figure 2 is a diagram illustrating another preferred embodiment of a sonar
beamforming system 40 in accordance with the present invention. This system 40
includes a forward-looking sonar 44 having forward-looking sonar transmit beams 48
and forward-looking sonar receive beams 50. In addition, the system 40 has two side
scan sonars 46. Further acoustic communication devices 54 which are preferably
steerable are also present in this preferred embodiment of the system. At least one
identification sonar 60 or a downward-looking Bathymetric Sonar is also mounted on

the underside of the vehicle that transmits beam 58 and receives beams 56. This

RAY-1002
69 of 737




WO 03/009276 PCT/US02/22967

10

15

20

25

30

-10-

Bathymetric sonar 60 is a downward-looking sonar (DLS) for high-resolution terrain
mapping and object identification. In a preferred embodiment, the sonar 60 can
include bistatic or alternatively monostatic transducer arrays.

In a preferred embodiment, the downward-looking sonar 60 is made with a
similar construction as the forward-looking sonar and is housed in its own replaceable
hull section. This allows the UUV to adapt to imaging operation requirements by
adding payload sections as needed. The downward-looking sonar is cylindrically
shaped and is conformed to the vehicle hull. As it is preferably, but without
limitation, housed in its own section, the surfaces of the arrays are flush with the hull
as there is no mechanical interference with the on-board systems. The arrays thus are
conformal and are not appendages protruding from the vehicle that can be damaged
during deployment, operation or retrieval. The downward-looking sonar array
preferably includes, but is not limited to, a single element projector to provide the
illumination for a 128-element receiver array 58. The 128 elements may be each
spaced a distance of 0.5\ apart to minimize grating lobes.

In a preferred embodiment, the FLS is housed in a replaceable nose cone, the
SLS is conformed on a hull section of the vehicle and the DLS is fabricated in its own
hull section.

Figure 3 is a block diagram illustrating an electronic focusing sonar imaging
system 70 in accordance with a preferred embodiment of the present invention.
Signals such as transducer signal 74 and output signals 76 form the input to a low
noise preamplifier 72 having time-gain control. The output of the preamplifier 72
forms the input into a sampling subsystem 80. The output of the sampler forms the
input to programmable delays 82 associated with beamsteering and focusing
functions, the output of which forms an input into a weighting subsystem 84. The
outputs of the weighting function are then summed in a summer 86. In a preferred
embodiment the sampler 80, the pfogrammable delays 82, the weighting function 84
and summer 86 functions are integrated on a single chip which accomplishes
beamforming, preferably using a charge-domain-processing (CDP) structure. A
preferred implementation of a beamforming device using CDP technology, including
a programmable tapped delay line structure, is described in a co-pending PCT
International Application Number PCT/US98/02291, filed on 3 February 1998, by
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Jeffrey Gilbert, Alice Chiang, and Steven Broadstone, the entire contents of which is

hereby incorporated by reference.

In a CDP circuit, sampled information is represented by analog charge packets.

If the information is accurate to 10-bit words, instead of representing it by 10 separate
digital bits, each charge packet represents a 10-bit value and these charge packets can
be manipulated at a high speed with a high level of accuracy, for example,
approximately 10-bit, in a very small chip area. The CCDs of the present invention
have a charge sensing method that eliminates clock feed-through. Furthermore, a
charge domain multiplier that maintains the output accuracy to more than 8-bits is
also included. The CCD signal processors have an output dynamic range of at least
60 dB. The CDP technology used in the systems of the present invention combine
high speed, low-power charge-domain units with conventional CMOS digital control
and memory circuits.

The output of the summer 86 forms the input to a demodulator 88, whose
output is manipulated in a square law function 90. The output of the square law
function 90 forms the input of a display 92 such as a monitor. Post processing
reformats data to then be displayed on a monitor.

Figure 4 is a block diagram illustrating a sonar imaging system 100 in
accordance with another preferred embodiment of the present invention. The imaging
system 100 includes a front-end 102 which interfaces with a back-end host computer
104. The front-end electronics including the beamformer is mounted on small-sized
printed circuit boards that can be completely housed in the nose of the UUV, for
example. The output of the back-end provides the input to a display system 108 or is
downloaded via ethernet to a display platform.

The front-end 102 of the system 100 is an integration of many subsystems. A
waveform transmit function 112 forms an input to a transmitter 114 which in turn
transmits waveforms to a target image 106. An array 116 is received at the front-end
102 from the target image and is then processed in the front-end. The array in a
preferred embodiment is a one-dimensional array. The processing signals of the
received array begins with preamplification in a low noise preamplifier 118 having
time-gain control. The output of the preamplifier 118 forms the input into a

beamforming function 124, preferably using CDP. A memory device 122 interfaces
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with the preamplifier 118 and the beamformer 124. The memory device 122 may be a
single memory device or plurality of memory devices. Such a memory device may be,
but is not limited to, a random access memory, read-only memory, floppy disk
fnemory, hard drive memory, extended memory, magnetic tape memory, zip drive
memory and/or any device that stores digital information. A front-end host interface
processing module or controller 120 interfaces with the memory 122. The controller
120 may be a single processing device or a plurality of processing devices. Such a
processing device may be a microprocessor, microcomputer, digital signal processor,
central processing unit of a computer or work station, digital circuitry, state machine,
and/or any device that manipulates signals, for example, analog and/or digital, based
on operational instructions. It should be noted that when the processing module
implements one or more functions, via a state machine or logic circuitry, the memory
storing the corresponding operational instructions is embedded within the circuitry
comprising the state machine or logic circuitry. A standard interface such as, for
example, a high-speed serial bus IEEE 1394/Firewire chip set 126 interfaces with both
the host interface controller 120 and the memory 122.

Thus, in a preferred embodiment, the forward-looking sonar is comprised of
bistatic transducer arrays, preamplification and beamforming electronics and a
commercially available computer. An industry-standard personal computer such as
PC-104 computer and a high-speed serial bus such as IEEE 1394 peripheral interface
provide for data collection and archiving of the data generated by the front-end
beamforming electronics. The PC-104 computer and its disc driver, memories,
input/output, the high-speed serial bus (IEEE 1394) interface are integrated into a
hermetically sealed portion of the AUV or UUV. Data is retrieved by connecting
through a standard Ethernet interface mounted on the body of the vehicle.

The back-end 104 includes a microprocessor 130 that sends inputs to an
Interface chip (IEEE 1394) 134 and then to a buffer 128 and a post signal processor
132. The Firewire (IEEE 1394) chip set 126 in the front-end 102 interfaces with the
interface chip set 134 in the back-end through an interface 110. The back-end
preferably includes a receiving parallel data bus interface, for example, PCI or a serial
bus interface, for example, a Firewire chip set 134, The buffer 128 interfaces with the

post signal processor 132. Further details regarding interface structure can be found
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in U.S. Application No. 09/791,491 filed on February 22, 2001, the entire contents of
which is incorporated herein by reference.

The output of the back-end 104 forms the input into a display 108 such as at
least, without limitation, a monitor, a video recorder and/or a digitizer. The system of
the present invention permits real-time analysis of data to assess the images as well as
permits data analysis via post collection.

Figure S is a block diagram illustrating a flow chart of the image fusion
process 150 of the sonar imaging system in accordance with a preferred embodiment
of the present invention. Data from at least one side scan 152 are meshed with
forward scan data 156 derived from a forward-looking scan such as described with
respect to Figures 1 and 2. This data from the side scan and the forward scan are first
normalized or scaled in a normalizing process 158. The process of normalization
addresses spatial resolution. This normalization process is preferably performed,
without limitation, on a standard personal computer platform. The fan shaped data is
then meshed in an image fusion process 160. The data fusion process enables multi-
sensor target classification and identification. The data fusion process may be
accomplished, without limitation, using commercial products which provide three-
dimensional rendering of data that is stacked such as, for example, 3D EchoTech that
is provided commercially by EchoTech.

Figure 6 is a schematic illustration of transmit and receive beam
configurations of the sonar imaging system in accordance with a preferred
embodiment of the present invention. The forward-looking sonar scan 172 includes at
least one transmit beam 174, and preferably multiple receive beams. The receive
beams are discrete beams such as, for example, beam 176.

Figure 7 is a graphical illustration 190 of a curvilinear array of a sonar imaging
system in accordance with a preferred embodiment of the present invention, The FLS
curvilinear receive array has a center frequency between 500 Hz to 1 MHz with 192
clements.

The performance of the FLS is a function of the array’s design frequency and
aperture. The aperture is limited by the diameter of the vehicle, which may be 7.5
inches. In a preferred embodiment, a curvilinear array with approximately a 3.125-
inch radius is recommended. This radius allows the array to be encapsulated in a
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protective cover to protect against damage if the vehicle impacts an obstacle during an
imaging operation. For this radius of curvature, the 3dB beam width, or azimuth
resolution in degrees, is determined by the arrays center frequency (Fo) and number of
elements spaced at one-half wavelength spacing (A/2).

In another preferred embodiment of the system of the present invention, the
FLS curve linear receive array has a center frequency of 750 KHz with 128 elements,
and a 3 inch radius of curvature. The transmit projector consists of a single element
looking ahead for obstacle avoidance and a three element transmit array looking
forward and downward for gap filling and navigation. The three-element projector
array may be three discrete wide beam elements or a three element curved array.

The arrays consist of full-scale receiver and projector arrays mounted on a
pressure plate and encapsulated in p-c polyurethane. A simple hemispherical shape is
used in a preferred embodiment for the outer shape of the array. In yet preferred
another embodiment of the present invention, the sonars are mounted on a pivotable
mechanism to provide a sonar that provides for forward scan and side scans.

The system of the present invention is contemplated to have at least two
modes of operation— an identification mode which provides a zoom capability and a
detection mode which allows for a survey with a large range for scanning. The
detection mode operates at a lower frequency as compared with the identification
mode such as, for example, but not limited to, 500 KHz. This provides a longer range
for scanning in the detection mode. The frequency is at least doubled for the
identification mode and allows a zoom function. Thus a frequency shift allows for the
two modes or operation.

The following table details an exemplary power estimate (Wattage/size) in

accordance with a preferred embodiment of the system of the present invention:
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Table 5

PC HOST CONTROLLER SUBSYSTEM
Processor: P133 with up to 128MB Memory and Mass Storage Power
requirements: 10W (effective), estimated size: 3.5 x 2 x 6 inch

BEAMFORMING ELECTRONICS SUBSYSTEM

FLS power requirements (192 channels): 11 W (effective), estimated size: 9x 6
x 1 inch

SLS power requirement (32 channels): 4 W (effective), estimated size:3x 6 x 1
inch

TRANSMITTER SUBSYSTEM
FLS power requirements: 2.5 W (effective)
SLS power requirements: ~5 W (effective)

_ A preferred embodiment of the system includes the following design criteria:

SLS gap =+/- 6m

Typical mission duration 8 to 10 hours

Frame rate = 1 image/second (AUV speed = 2m/second)

For range resolution = 5.25 in. (match SLS); 64 x 256 class image covers 10m.
— 44m. (16 Kbyte file); Azimuth resolution = 0.7° range/64; 9hr mission raw data file
= 531 Mbytes.

Further preferred embodiments of the present invention provide mean and long
range fbrward-looking sonar performance, short range focusing of the forward-
looking sonar for high resolution classification, three-dimensional imaging with the
forward-looking sonar, side-looking sonar with emphasis on short range focusing to
minimize gap width, downward-looking sonar to define resolution and corridor width
limitations for bathymetric surveys and downward-looking sonar three-dimensional
imaging capabilities to evaluate image skew, and near field focusing update rate
requirements.

It should be understood that the programs, processes, methods and systems
described herein are not related or limited to any particular type of computer or
network system (hardware or software), unless indicated otherwise. Various types of
general purpose or specialized computer systems may be used with or perform

operations in accordance with the teachings described herein.
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In view of the wide variety of embodiments to which the principles of the
present invention can be applied, it should be understood that the illustrated
embodiments are exemplary only, and should not be taken as limiting the scope of the
present invention. For example, the steps of the flow diagrams may be taken in
sequences other than those described, and more or fewer elements may be used in the
block diagrams. While various elements of the preferrec/i embodiments have been
described as being implemented in software, other embodiments in hardware or
firmware implementations may alternatively be used, and vice-versa.

It will be apparent to those of ordinary skill in the art that methods involved in
the sonar beamforming system and method may be embodied in a computer program
product that includes a computer usable medium. For example, such a computer
usable medium can include a readable memory device, such as, a hard drive device, a
CD-ROM, a DVD-ROM, or a computer diskette, having computer readable program
code segments stored thereon. The computer readable medium can also include a
communications or transmission medium, such as, a bus or a communications link,
either optical, wired, or wireless having program code segments carried thereon as
digital or analog data signals.

The claims should not be read as limited to the described order or elements

unless stated to that effect. Therefore, all embodiments that come within the scope

and spirit of the following claims and equivalents thereto are claimed as the invention.

RAY-1002
76 of 737




WO 03/009276 PCT/US02/22967

10

15

20

-17-
CLAIMS
What is claimed:
1. A sonar beamforming system, comprising in combination:

a first sonar directed in a first direction, the first sonar having transmit and
receive transducer arrays and a first beamforming device; and
at least one sonar directed in a second direction, the at least one sonar

having multi-element arrays and a second beamforming device.

2. The system of claim 1, wherein the first sonar is a forward-looking sonar

which scans in a direction forward of a vehicle.

3. The system of claim 1, wherein the at least one sonar is a side-looking sonar

which scans in a direction that is orthogonal to the first sonar.

4. The system of claim 1, further comprising a third sonar which is a downward-
looking sonar for high-resolution terrain mapping and object identification, the
third sonar scans in a direction orthogonal to both the first and the at least one

sonar,

5. The system of claim 1, wherein at least one of the first sonar and at least one

sonar are mounted on a pivotable motorized array.

6. The system of claim 1, wherein at least one of the first sonar and the at least
one sonar include multi-mode arrays for at least a detection mode and an

identification mode.

7. The system of claim 1, wherein the system further comprises multi-element

acoustic communication receive arrays.
8. The system of claim 1, further comprising at least one processor in
communication with the first and second beamforming device.
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9. The system of claim 1, wherein the first sonar comprises a plurality of bistatic

transducer arrays.

10.  The system of claim 1, wherein the first and the second beamforming device

comprises a plurality of charge coupled device delay lines.

5 11.  The system of claim 1, further comprising a memory circuit connected to the

first and the second beamforming device.

12, The system of claim 1, further comprising a Firewire interface connected to an

interface controller and the processor.

13.  The system of claim 12, wherein the interface controller is in communication

10 with a memory circuit.

14. A water craft, comprising in combination at least one of;

a first sonar directed in a first direction that is forward-looking, the first
sonar having a transmit and receive transducer array and a beamforming
device; and

15 a second sonar directed in a second direction that is orthogonal to the first
sonar, the second sonar having multi-element arrays and a beamforming

device,

15.  The water craft of claim 14, further comprising a third sonar scanning in a
third direction that is downward-looking for high resolution terrain mapping
20 and object identification, the third sonar having a transmit and receive

transducer array and a beamforming device.

16. The water craft of claim 14, wherein at least one of the first sonar and at least

one second sonar are mounted on a pivotable motorized array.
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The water craft of claim 14, wherein at least one of the first sonar and the
second sonar include multi-mode arrays for at least a detection mode and an

identification mode.

The water craft of claim 14, wherein the system further comprises multi-

element acoustic communication receive arrays.

The water craft of claim 14, further comprising at least one processor in

communication with the beamforming device.
The water craft of claim 14, wherein the second sonar is a side-looking sonar.

The water craft of claim 14, wherein the first sonar comprises a plurality of

bistatic transducer arrays.

The water craft of claim 14, wherein the beamforming device comprises a

plurality of charge coupled device delay lines.

The water craft of claim 14, further comprising a memory circuit connected to

the beamforming device.

The water craft of claim 14, further comprising a Firewire interface connected

to an interface controller and the processor.

The water craft of claim 24, wherein the interface controller is in

communication with a memory circuit.

A sonar scanning in a first direction comprising in combination:

a bistatic transducer array having a first transmit transducer array and a
second receive transducer array;

a beamforming device; and

a processing unit.
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27.  The sonar of claim 26, wherein the beamforming device comprises a plurality

of charge coupled device delay lines.

28.  The sonar of claim 26, wherein the beamforming device comprises a sampling
circuit connected to a programmable delay circuit, a weighting circuit and a

5 summing circuit.

29. The sonar of claim 26, further comprising a memory circuit connected to the

beamforming device.

30.  The sonar of claim 29, further comprising an interface controller connected to

the memory circuit.

10 31.  The sonar of claim 30, further comprising a Firewire interface connected to the
interface controller and the memory circuit, the Firewire interface

communicating with the processing unit.

32.  The sonar of claim 26, wherein the sonar scans in one of three orthogonal

directions such as in a direction forward of a device.

15 33. A method for forming an integrated image comprising the steps of:
obtaining array signals from a first sonar directed in a first direction
that is forward-looking;
obtaining array signals from at least one second sonar scanning in a
second direction orthogonal to the first sonar;
20 normalizing the array signals from the first sonar and the at least one
second sonar to generate normalized data; and

fusing the normalized data to generate an image.
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An underwater unmanned vehicle system comprising in combination:

a first sonar scanning in a first direction, the first sonar having a transmit
and receive transducer array and a beamforming device; and

at least one sonar having a second transducer array and a beamforming

device, the at least one sonar scanning in a second direction.

The system of claim 34, further comprising a third sonar for high-resolution
terrain and object identification, the third sonar scanning in a third direction

orthogonal to the first direction and the second direction.

The system of claim 34, wherein at least one of the first sonar and the at least

one sonar are mounted on a pivotable motorized array.

The system of claim 34, wherein at least one of the first sonar and the sonar
include multi-mode arrays for at least a detection mode and an identification

mode.

The system of claim 34, wherein the system further comprises multi-element

acoustic communication receive arrays.

The system of claim 34, wherein the beamforming device further comprises a

plurality of charge domain delay lines.

The system of claim 34, wherein the beamforming device comprises a
sampling circuit connected to a programmable delay circuit, a weighting

circuit, and a summing circuit,

The system of claim 34, further comprising a memory circuit connected to the

beamforming device.

The system of claim 41, further comprising an interface controller connected

to the memory circuit,
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The system of claim 42, further comprising a Firewire interface connected to
the interface controller and the memory circuit, the Firewire interface

communicating with a central processor,

The system of claim 34, wherein the beamforming device comprises a charge

domain delay line.

The system of claim 44, further comprising a plurality of charge coupled

device delay lines, each delay line having a programmable tap selection circuit.
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US05/27436

A, CLASSIFICATION OF SUBJECT MATTER
PC: GO1S 15/89(2006.01)
GO1S 15/00( 2006.01)

USPC: 367/88 .
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.:367/88, 92, 188

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PLUS search, East text search

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 5,390,152 A (BOUCHER et al) 14 February 1995 (14.02.1995), see Fig. 2 1-24
Y US 4,216,537 A (DELIGNIERES) 05 August 1980 (05.08.1980), see Figs. 1 and 2 1-24
Y US 4,879,697 A (LOWRANCE et al) 07 November 1989 (07.11.1989), see Figs. 1-4 1-24
Y US 4,970,700 A (GILMOUR et al) 13 November 1990 (13.11.1990), see Figs. 9-11 1-24
Y US 4,075,599 A (KOSALOS et al) 21 Pebruary 1978 (21.02.1978), see Figs. 2-4 1-24
Y US 4,207,620 A (MORGERA) 10 June 1980 (10.06.1980), see entire document 1-24

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

. Special categories of cited d nts: “T" {ater document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
“A”  document defining the gencral state of the art which is mot considered to be of principle or theory underlying the invention
particular relevance
“xn document of particular relevance; the claimed invention cannot be
“E"  earlier application or patent published on or after the international filing date considered novel or cannot be considered to involve an inventive step
when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or which is cited to
blish the publication date of another citation or other special reason (as Y document of particular relevance; the claimed invention cannot be
specified) considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
“0”  document referring to an oral disclosure, use, exhibition or other means being obvious to a person skilled in the art
“p"  document published prior to the international filing date but later than the “& document member of the same patent family
priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
07 Novermber 2007 (07.11.2007) 20 NOV 2007
Name and mailing address of the ISA/US Authorized officer
Mail Stop PCT, Attn: ISA/US % \M/
Commissioner for Patents Jan J. Lobo \&
P.O. Box 1450
Alexandria, Virginia 22313-1450 Telephone No. (571) 272-6974
Facsimile No. (571) 273-3201

Form PCT/ISA/210 (second sheef) (April 2005)
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PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)
Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below
J285.13-3
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2005/027436 02 August 2005 (02.08.2005) 02 August 2004 (02.08.2004)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
JOHNSON OUTDOORS INC.

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).

2. This REPORT consists of a total of S sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a reference
to the international preliminary report on patentability (Chapter I) instead.

3. This report contains indications relating to the following items:

& Box No. I Basis of the report
Box No. I Priority
Box No. II1 Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability
Box No. IV Lack of unity of invention
Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial

applicability; citations and explanations supporting such statement

XU X

Box No. VI Certain documents cited
Box No. VII Certain defects in the international application
Box No. VI Certain observations on the international application

4.  The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 but
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority
date (Rule 44bis .2).

Date of issuance of this report
06 December 2007 (06.12.2007)

Authorized officer

The International Bureau of WIPO

34, chemin des Colombettes .
1211 Geneva 20, Switzerland Nora Lindner
Facsimile No. +41 22 338 82 70 ¢-mail: pt02.pet@wipo.int 5 “Zf 17232

Form PCT/IB/373 (January 2004)




From the

PATENT COOPERATION TREATY

INTERNATIONAL SEARCHING AUTHORITY

To:
DAVID R. FAIRBAIRN
KINNEY & LANGE, P.A.

PCT

KINNEY & LANGE BUILDING
312 SOUTH THIRD STREET WRITTEN OPINION OF THE
MINNEAPOLIS, MN 55415-1002 INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of maili
(dﬁ/&oﬁl/xfr) % 0 NOV 2007

Applicant’s or agent’s file reference FOR FURTHER ACTIO

1285.13-3 See paragraph 2 below
International application No. International filing date (day/monthiyear) Priority date (day/month/year)
PCT/US05/27436 02 August 2005 (02.08.2005) 02 August 2004 (02.08.2004)

USPC: 367/88

International Patent Classification (IPC) or both national classification and IPC
PC: GO1S 15/89( 2006.01) GO1S 15/00( 2006.01)

Applicant

JOHNSON OUTDOORS, INC.

’Av{ Box No. I
D Box No. I
D Box No. [l
D Box No. IV
Box No. V
D Box No. VI
D Box No. VI
% Box No. VIII

1. This opinion contains indications relating to the following items:

Basis of the opinion

Priority

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Lack of unity of invention

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Certain documents cited
Certain defects in the international application

Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b)
that written opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/ US Date of completion of this opinion | Authorized officer

Mail Stop PCT, Atin: ISA/US

Commissioner for Patents 07 November 2007 (07.11.2007) | lanJ. Lobo

P.O. Box 1450

Alexandria, Virginia 22313-1450 Telephone No. (571) 272-6974
Pacsimile No. (571) 273-3201 P (571

Form PCT/ISA/237 (cover sheet) (April 2005)
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fornational application No.
WRITTEN OPINION OF THE International application No

INTERNATIONAL SEARCHING AUTHORITY PCT/US05/27436

Box No. I Basis of this epinion

1. With regard to the language, this opinion has been established on the basis of:
}X] the international application in the language in which it was filed

El a translation of the international application into , which is the language of a translation furnished for the purposes of
international search (Rules 12.3(a) and 23.1(b)).

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed
invention, this opinion has been established on the basis of:

a. type of material
[:I a sequence listing
D table(s) related to the sequence listing

b. format of material
D on paper

D in electronic form

c. time of filing/furnishing
D contained in the international application as filed.
D filed together with the international application in electronic form.

L—_] furnished subsequently to this Authority for the purposes of search.

3. D In addition, in the case that more than one version or copy of'a sequence listing and/or table(s) relating thereto has been filed
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

4. Additional comments:

or furnished, the required staiements that the information in the subsequent or additional copies is identical to that in the -

Form PCT/ISA/237(Box No. 1) (April 2005)
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International application No.
WRITTEN OPINION OF THE PCT/US05/27436

INTERNATIONAL SEARCHING AUTHORITY

Box No. V Reasoned statement under Rule 43 bis.1(2)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-24 YES
Claims NONE NO
Inventive step (IS) - Claims NONE YES
Claims 1-24 NO
Industrial applicability (IA) Claims 1-24 YES
Claims NONE NO

2. Citations and explanations:

Gilmour et al ('700), Kosalos et al, {'599) Delignicres, (*537) or Lowrance et al ('697) and Morgera ('620).

The patent to Boucher et al discloses a transducer assembly that includes a
housing (34) having mounting members (30), a forward scan acoustic element (15) and
a down scan acoustic element (14) and an electronically controlled head (see Fig. 2).

The difference between claims 1,21 and 25 and Boucher et al is the claims
specifies “at least one side scan acoustic element” or "a pair of side scan acoustic
elements.", respectively. As aforementioned, Boucher et al discloses a "forward scan
acoustic element",

Morgera teaches that it is advantageous to utilize side looking or side scanning
sonar imaging to provide greater coverage along the sides of a ship or vessel to thercby
minimize the number of passes that the ship must make for complete mapping,

Side scan acoustic elements in sonar imaging systems are well known as

evidenced by figures 9-11 of Gilmour et al, figures 2-4 of Kosalos et al, figures 1 and 2
of Deligneres and figures 1-4 of Lowrance et al.

evidenced by the well-known examples shown in Gilmour et al, Kosalos etal, Deligneres or Lowrance et al, so as to increase the
coverage of the mapping at a minimum of passes would not include an inventive step. Claims 1, 21 and 25 are 50 rejected.

Dependent claims 2-20 and 22-24 are further provided by the above noted
combination of prior art.

claimed can be made or used in industry.

Claims 1-24 lack an inventive step under PCT Article 33(3) as being obvious over Boucher et al (152) in view of any one of

Therefore, in view of Mogera, to modify Boucher et al to include at least one or a pair of side scan acoustic elements, as

Claims 1-24 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter

Form PCT/ISA/237 (Box No. V) (April 2005)
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International application No,
WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US05/27436

Box No, VIII  Certain observations on the international application

The following observations on the clarity of the claims, description, and drawmgs or on the questions whether the claims are fully
supported by the description, are made:

Claims 23-24 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because claims 23 is indefinite for the
following reason(s); There are two claims numbered 23.

Form PCT/ISA/237 (Box No. VII) (April 2005)
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Electronic Acknowledgement Receipt

EFSID: 13387214
Application Number: 12460139
International Application Number:
Confirmation Number: 9769

Title of Invention:

DOWNSCAN IMAGING SONAR

First Named Inventor/Applicant Name:

Brian T. Maguire

Customer Number:

826

Filer:

Donald Merton Hill/Joyce Smith

Filer Authorized By:

Donald Merton Hill

Attorney Docket Number: 038495/369324
Receipt Date: 31-JUL-2012
Filing Date: 14-JUL-2009
Time Stamp: 18:27:53

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
397553
1 IDS369324.PDF yes 6
6fd7ce8b8847cf35f701251a0690f206e198
Tec2
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Multipart Description/PDF files in .zip description

Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Form (SB08) 3 6
Warnings:
Information:
5960985
2 1ART038495.PDF yes 104
80ac7d8307fec0d48866bdb94879e87a46f|
dfffa
Multipart Description/PDF files in .zip description
Document Description Start End
Foreign Reference 1 13
Foreign Reference 14 40
Foreign Reference 41 70
Non Patent Literature 71 71
Non Patent Literature 72 76
Non Patent Literature 77 80
Non Patent Literature 81 92
Non Patent Literature 93 101
Non Patent Literature 102 104
Warnings:
Information:
18656393
3 Non Patent Literature Blondel.pdf no 108
733513546a19969469ebb6312d9a894f16d|
dbbb7
Warnings:
Information:
18282209
4 Non Patent Literature 2Blondel.pdf no 70
9958a79b8c2865459¢1030b0c31c9fcf5db
b4b3
Warnings: RAY-1p02
Q7 of 737

Information:




15861586
5 Non Patent Literature 3Blondel.pdf no 53

a0e0234312b3e55ec81218¢1c9154b88c3a)
a95df

Warnings:

Information:

23584038
6 Non Patent Literature 4Blondel.pdf no 117
cc3fde31dd596fc7f3c111e2ad 162¢86d 111
9bfc
Warnings:
Information:
25376754
7 Non Patent Literature Calcutt.pdf no 122
a3984aabb3218ac08e31¢1b2886838aa244|
e4320
Warnings:
Information:
Total Files Size (in bytes); 108119518

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT
Attorney Docket No. 038495/369324

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Maguire Confirmation No.: 9769

Appl. No.: 12/460,139 Group Art Unit: 3645
Filed: July 14, 2009 Examiner: J. R. Hulka
For: DOWNSCAN IMAGING SONAR

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. § 1.97(d)

This Information Disclosure Statement is being filed after a Notice of Allowance under
37 C.F.R. § 1.311, but before payment of the Issue Fee. The Notice of Allowance was mailed on
July 23, 2012.

Attached is a list of documents on form PTO-1449 along with any cited foreign patent
documents and non-patent literature documents in accordance with 37 CFR 1.98(a)(2). Also
enclosed is a translation or a concise explanation of each non-English language document.

By identifying the listed documents, Applicant in no way makes any admission as to the
prior art status of the listed documents, but is instead identifying the listed documents for the
sake of full disclosure.

In accordance with the requirements of 37 C.F.R. § 1.97(d)(2), the following statement as
specified in 37 C.F.R. § 1.97(e) is made:

No item of information contained in this statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge the person
signing this document after making reasonable inquiry, no item of information contained in this
statement was known to any individual designated in 37 C.F.R. § 1.56(c) more than three (3)

months prior to the filing of this statement.
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In re: Maguire

Appl. No.: 12/460,139
Filed: July 14, 2009
Page 2

The $180.00 fee specified in 37 C.F.R. § 1.17(p) is being paid at the time of e-filing. The
Commissioner is authorized to charge any additional fee, or credit any refund, to our Deposit

Account No. 16-0605.
Respectfully submitted,

Pé4trick L. Kartes
Registration No. 64,678

CUSTOMER No. 00826

ALSTON & BIRD LLP

Bank of America Plaza

101 South Tryon Street, Suite 4000

Charlotte, NC 28280-4000

Tel Charlotte Office (704) 444-1000

Fax Charlotte Office (704) 444-1111

ELECTRONICALLY FILED USING THE EFS-WEB ELECTRONIC FILING SYSTEM OF THE UNITED STATES PATENT &
TRADEMARK OFFICE ON July 31, 2012.
#33544993v1
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Electronic Patent Application Fee Transmittal

Application Number: 12460139

Filing Date: 14-Jul-2009

Title of Invention: DOWNSCAN IMAGING SONAR
First Named Inventor/Applicant Name: Brian T. Maguire

Filer: Donald Merton Hill/Joyce Smith
Attorney Docket Number: 038495/369324

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

RAY-1p02

101 of 737



. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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Electronic Acknowledgement Receipt

EFSID: 13387261
Application Number: 12460139
International Application Number:
Confirmation Number: 9769
Title of Invention: DOWNSCAN IMAGING SONAR
First Named Inventor/Applicant Name: Brian T. Maguire
Customer Number: 826
Filer: Donald Merton Hill/Joyce Smith
Filer Authorized By: Donald Merton Hill
Attorney Docket Number: 038495/369324

Receipt Date: 31-JUL-2012

Filing Date: 14-JUL-2009

Time Stamp: 18:32:14

Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $180
RAM confirmation Number 7685
Deposit Account 160605
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document L. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
11009849
1 2ART038495.PDF yes 128
8addd69b23bfd02d 7441554 1f42759591a3
9642e
Multipart Description/PDF files in .zip description
Document Description Start End
Non Patent Literature 1 34
Non Patent Literature 35 37
Non Patent Literature 38 61
Non Patent Literature 62 65
Non Patent Literature 66 67
Non Patent Literature 68 76
Non Patent Literature 77 92
Non Patent Literature 93 102
Non Patent Literature 103 106
Non Patent Literature 107 114
Non Patent Literature 115 128
Warnings:
Information:
18957903
2 Non Patent Literature KvitekFinalReport.pdf no 92
807b8311ac8a6a30438506f1a8e679f20e87
<988
Warnings:
Information:
12355023
3 3ART038495.PDF yes BAY-1
6368d061120a47f3;g;fe5942b56acd258dc2 104 Of

D02
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Multipart Description/PDF files in .zip description
Document Description Start End

Non Patent Literature 1 5
Non Patent Literature 6 11
Non Patent Literature 12 29
Non Patent Literature 30 31
Non Patent Literature 32 35
Non Patent Literature 36 37
Non Patent Literature 38 59
Non Patent Literature 60 61
Non Patent Literature 62 71
Non Patent Literature 72 73
Non Patent Literature 74 77

Warnings:

Information:

30357
4 Fee Worksheet (SB06) fee-info.pdf no 2
86ba84e4374ef9196740d1f5a8c474d32c4 o
2b43
Warnings:
Information:
Total Files Size (in bytes); 42353132
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Acknowledgement Receipt

EFSID: 13387312
Application Number: 12460139
International Application Number:
Confirmation Number: 9769

Title of Invention:

DOWNSCAN IMAGING SONAR

First Named Inventor/Applicant Name:

Brian T. Maguire

Customer Number:

826

Filer:

Donald Merton Hill/Joyce Smith

Filer Authorized By:

Donald Merton Hill

Attorney Docket Number: 038495/369324
Receipt Date: 31-JUL-2012
Filing Date: 14-JUL-2009
Time Stamp: 18:36:41

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
1146169
1 Non Patent Literature Raymarine.pdf no 93
0546da9adb63f5e63bc426887431d08f438
731c1

Warnings: RAY-1p02

107 of |37

Information:




20962400
2 4ART038495.PDF yes 78
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Multipart Description/PDF files in .zip description
Document Description Start End
Non Patent Literature 1 2
Non Patent Literature 3 6
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Non Patent Literature 9 9
Non Patent Literature 10 11
Non Patent Literature 12 12
Non Patent Literature 13 16
Non Patent Literature 17 26
Non Patent Literature 27 50
Non Patent Literature 51 70
Non Patent Literature 71 72
Non Patent Literature 73 74
Non Patent Literature 75 78
Warnings:
Information:
24890715
3 Non Patent Literature RussellCargill.pdf no 142
69f2390c36b7af4a628c47 1ce5e930cal469)
78e1
Warnings:
Information:
16815143
4 Non Patent Literature no 92
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21721740
5 Non Patent Literature 2Trabant.pdf no 98

63eb08393edfcdcac44690b476246f150324
550a

Warnings:

Information:

13988256
6 Non Patent Literature 3Trabant.pdf no 86
ec75852d378ef49dd7cc3edfa3a40114695
efdd
Warnings:
Information:
Total Files Size (in bytes); 99524423

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

826 7590 07/23/2012 | EXAMINER |
ALSTON & BIRD LLP HULKA, JAMES R
BANK OF AMERICA PLAZA
101 SOUTH TRYON STREET, SUITE 4000 | ART UNIT PAPER NUMBER |
CHARLOTTE, NC 28280-4000 3645

DATE MAILED: 07/23/2012
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/460,139 07/14/2009 Brian T. Maguire 038495/369324 9769

TITLE OF INVENTION: DOWNSCAN IMAGING SONAR

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1740 $300 $0 $2040 10/23/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (f required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. RAY-1002
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

826 7590 07/23/2012
ALSTON & BIRD LLP Certificate of Mailing or Transmission
BANK OF AMERICA PLAZA Staies Postal Service with sofficiont postage or st closs mail in an cavelope
101 SOUTH TRYON STREET, SUITE 4000 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below.

CHARLOTTE, NC 28280-4000

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/460,139 07/14/2009 Brian T. Maguire 038495/369324 9769
TITLE OF INVENTION: DOWNSCAN IMAGING SONAR
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 10/23/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HULKA, JAMES R 3645 367-088000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ! . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgrla Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. RAY-1002
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/460,139 07/14/2009 Brian T. Maguire 038495/369324 9769
826 7590 07/23/2012 | EXAMINER |
ALSTON & BIRD LLP HULKA, JAMES R
BANK OF AMERICA PLAZA
101 SOUTH TRYON STREET, SUITE 4000 | ART UNIT PAPER NUMBER |
CHARLOTTE, NC 28280-4000 3645

DATE MAILED: 07/23/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 299 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 299 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

RAY-1002
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 12/460,139 MAGUIRE, BRIAN T.
NOtlce Of Allowablllty Examiner Art Unit
JAMES HULKA 3645

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS

NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative

of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1. [ This communication is responsive to 22 June 2012.

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ;
the restriction requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 57-84,86,88-125,127-131 and 134.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a[d Al b)y[JSome* c)[]None ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ___
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [0 including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [J to Paper No./Mail Date _____.
(b) [0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ___ .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. X Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment

Paper No./Mail Date 20120622
4. [J Examiner's Comment Regarding Requirement for Deposit 8. [ Examiner's Statement of Reasons for Allowance

of Biological Material

9. [] Other )
M.H/ /ISAM ALSOMIRI/
Examiner, Art Unit 3645 Supervisory Patent Examiner, Art Unit 3645
RAY-1002
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

12460139 MAGUIRE, BRIAN T.
Examiner Art Unit
JAMES HULKA 3645

ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
367 88 G|lo]|1]|s 15/ 00 (2006.0)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
O Claims renumbered in the same order as presented by applicant O CPA O T.b. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 57 17 73 34 89 47 105 61 121 137

2 58 18 74 35 90 48 106 62 122

3 59 19 75 36 91 49 107 63 123

4 60 23 76 37 92 50 108 66 124

5 61 24 77 38 93 51 109 67 125

6 62 25 78 39 94 52 110 126

7 63 26 79 42 95 64 111 68 127

8 64 27 80 40 9 65 112 69 128

9 65 28 81 41 97 53 113 70 129

10 66 29 82 43 98 54 114 71 130

11 67 30 83 44 99 55 115 72 131

12 68 31 84 20 100 56 116 132

13 69 85 45 101 57 117 133

14 70 32 86 21 102 58 118 73 134

15 71 87 22 103 59 119 135

16 72 33 88 46 104 60 120 136
.H./
Examiner.Art Unit 3645 06/25/2012 Total Claims Allowed:

73

(Assistant Examiner) (Date)
/ISAM ALSOMIRI/
Supervisory Patent Examiner.Art Unit 3645 07/14/2012 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 76 5

U.S. Patent and Trademark Office

Part of Paper NOR'L2\(¥1_2%%9§
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Rﬁﬁeipi—@ﬁiﬁh thd B l44oTO] 22 Complete if Knowﬁ 24@@1 39 ~ (.ﬁAU . 3645
(Revised 07/2007) Application Number 12/460,139
RM Filing Dat July 14, 2009
INFO ATION DISCLOSURE F;rlsrtl%\la;):d Inventor ;n);n T. Maguire
STATEMENT BY APPLICANT [ um 3645
(Use as many sheels as necessary) Examiner Name HULKA, James R.
Sheet | 1 | of | 1 | Attorney Docket Number 038495/369324
U. S. PATENT DOCUMENTS
Document Number
Examiner | Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* | No. | Number - Kind Code (if known) | MM-DD-YYYY Applicant of Cited Document Relevant Passagf °f:e'eva"' Figures
ppe
278 | US-4,935,906 06-19-1990 Baker, et al.
279 | US 2001/0026499 Al 10-04-2001 Inouchi
280 | US 2012/0106300 Al 05-03-2012 Maguire
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, Lines, English
Examiner | Cite Publication Date | Name of Patentee or Where Relevant Language
Initials* No. Country Code - Number Kind Code MM-DD-YYYY | Applicant of Cited Passages or Relevant Translation
(if known) Document Figures Appear Attached
281 JP 50-109389 (U) 09-06-1975
282 | JP 54-054365 (U) 04-14-1979 Furuno Denki, Co. YES
Ltd.
283 | JP 62-099877 (U) 06-25-1987 YES
284 | JP 62-190480 (A) 08-20-1987 Japan Tech Rex & Abstract
Dev Inst, et al.
285 | JP 62-134084 (U) 08-24-1987
286 | JP 63-261181 (A) 10-27-1988 NEC Corp Abstract
287 | JP 7-031042 (A) 01-31-1995 Fujikura Ltd YES
288 | JP 10-186030 (A) 07-14-1998 Koden Electronics Abstract
Co Ltd
289 | JP2001-074840 (A) 03-23-2001 Achilles Corp Abstract
290 | JP 2004-020276 (A) 01-22-2004 Honda Electronic Abstract
OTHER DOCUMENTS
Inchude name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, English
Examiner Cite magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue number(s), publisher, city and/or Language
Initials* No. country where published. Translation
Attached
291 | MARINE ACOUSTICS SOCIETY OF JAPAN (Editor); “Basics and Application of Marine
Acoustics”; April 28, 2004; pp. 152-172
Examiner [ I Hom Date 06/25/2012
Signature fames Hulka/ Considered I
*Examiner; Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line RAY-1002
through citation if not in conformance and not considered. Include copy of this form with next communication to 116 (;f 737
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Index of Claims

12460139
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Reexamination
MAGUIRE, BRIAN T.

Examiner

JAMES HULKA

Art Unit
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O Claims renumbered in the same order as presented by applicant
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Index of Claims

Application/Control No.

12460139

Applicant(s)/Patent Under
Reexamination

MAGUIRE, BRIAN T.

Examiner

JAMES HULKA

Art Unit

3645

v Rejected -

Cancelled N

Non-Elected A Appeal

= Allowed =

Restricted |

Interference o) Objected

O Claims renumbered in the same order as presented by applicant

O cpa O T.D. O R.1.47

CLAIM

DATE

Final Original [07/26/2011]09/13/2011 [ 12/08/2011]03/07/2012
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Index of Claims

Application/Control No.

Applicant(s)/Patent Under
Reexamination

12460139 MAGUIRE, BRIAN T.
LT
JAMES HULKA 3645
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original [07/26/2011]09/13/2011 [ 12/08/2011]03/07/2012
17 73 - v v Z
18 74 s v v =
19 75 = v v =
23 76 + 4 v =
24 77 + v v _
25 78 = v v =
26 79 = v v =
27 80 = v v =
28 81 = v v =
29 82 = v v =
30 83 s v v =
31 84 - v v =
85 + v -
32 86 + v v =
87 + v -
33 88 + v v =
34 89 s v v =
35 20 = v v =
36 91 = v v =
37 92 = v v =
38 93 = v v =
39 94 = v v =
42 95 - v v _
40 % - v v _
41 97 s v v =
43 98 - v v Z
44 99 = v v =
20 100 v =
45 101 v -
21 102 v =
22 103 v =
46 104 v =
47 105 v =
48 106 v -
49 107 v =
50 108 v =
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Index of Claims

Application/Control No. Applicant(s)/Patent Under

Reexamination

12460139 MAGUIRE, BRIAN T.
(LTI —
JAMES HULKA 3645
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpA O T.D. O R.1.47
CLAIM DATE
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REQUEST Application Number: 12/460,139
For
CONTINUED EXAMINATION (RCE) | Filing Date July 14, 2009
TRANSMITTAL
First Named Inventor: Brian T. Maguire
Address to: .
MAIL STOP RCE Art Unit: 3645
COMMISSIONER FOR PATENTS Examiner Name: HULKA, James R.
P.0. BOX 1450 :
ALEXANDRIA, VA 22313-1450 Confirmation No.: 9769
(Revised 04/2005) Attorney Docket No. 038495/369324

This is a request for Continued Examination (RCE) under 37 C.F.R. § 1.114 of the above-identified
application. Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or
plant application filed prior to June 8, 1995, or to any design application.

2.

Submission required under 37 C.F.R. § 1.114 Note: if the RCE is proper, any previously filed
unentered amendments and amendments enclosed with the RCE will be entered in the order in which they were filed
unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered
amendment(s) entered, applicant must request non-entry of such amendment(s).

a. [_] Previously submitted. If a final Office action is outstanding, any amendments filed after
the final Office action may be considered as a submission even if this box is not checked.

i. [ Consider the arguments in the Appeal Brief or Reply Brief previously filed
on

ii. [] Other
b. Enclosed
i. [] Amendment/Reply
ii. [] Affidavits(s)/Declarations(s)

iii. X Information Disclosure Statement (IDS); fourteen (14) cites listed on
PTO Form 1449

iv. [_] Other

Miscellaneous

a. [_] Suspension of action on the above-identified application is requested under 37 C.F.R.
§1.103(c) for a period of __ months. (Period of suspension shall not exceed 3 months;
Fee under 37 C.F.R. § 1.17(g) required)

b. [ ] Other
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In re: Brian T. Maguire
Appl. No.: 12/460,139
Filed: July 14, 2009
Page 2

3. Fees The RCE fee under 37 C.F.R. § 1.17(e) is required by 37 C.F.R. § 1.114 when
the RCE is filed.
a. The Director is hereby authorized to charge any fee deficiencies, or credit any
overpayments to Deposit Account No. 16-0605.
i. X RCE fee required under 37 C.F.R. § 1.17(e)

($930.00 large entity; $465.00 small entity)
i. [ Extension of Time Fee (37 C.F.R. §§ 1.136 and 1.17)
iii. [ ]  Other

b. [ ] Check in the amount of $___enclosed

Respectfully submitted,

Patrick L. Kartes
Registration No. 64,678

Customer No. 00826

ALSTON & BIRD LLP

Bank of America Plaza

101 South Tryon Street, Suite 4000

Charlotte, NC 28280-4000

Tel Charlotte Office (704) 444-1000

Fax Charlotte Office (704) 444-1111

ELECTRONICALLY FILED USING THE EFS-WEB ELECTRONIC FILING SYSTEM OF THE UNITED STATES PATENT &
TRADEMARK OFFICE ON JUNE 22, 2012,
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Attorney's Docket No. 038495/369324 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre: Brian T. Maguire Confirmation No.: 9769
Appl. No.: 12/460,139 Art Unit: 3645
Filed: July 14, 2009 Examiner: HULKA, James R.
For: DOWNSCAN IMAGING SONAR

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT
CITATION UNDER 37 C.F.R. § 1.97

Attached is a list of documents on form PTO-1449 along with a copy of any cited foreign
patent documents and non-patent literature documents in accordance with 37 CFR 1.98(a)(2).

It is requested that the Examiner consider these documents and officially make them of
record in accordance with the provisions of 37 C.F.R. § 1.97 and Section 609 of the MPEP. By
identifying the listed documents, Applicant in no way makes any admission as to the prior art

status of the listed documents, but is instead identifying the listed documents for the sake of full

disclosure.
Respectfully submitted,
Patrick L. Kartes
Registration No. 64,678

Customer No. 00826

ALSTON & BIRD LLP

Bank of America Plaza

101 South Tryon Street, Suite 4000
Charlotte, NC 28280-4000

Tel Charlotte Office (704) 444-1000
Fax Charlotte Office (704) 444-1111

ELECTRONICALLY FILED USING THE EFS-WEB ELECTRONIC FILING SYSTEM OF THE UNITED STATES PATENT &
TRADEMARK OFFICE ON JUNE 22, 2012,

RAY-1002
124 of 737




Substitute for form 1449/PTO Complete if Known
(Revised 07/2007) Application Number 12/460,139
RM Filing Dat July 14, 2009
INFO ATION DISCLOSURE F;rlsrtl%\la;):d Inventor ;n);n T. Maguire
STATEMENT BY APPLICANT [ um 3645
(Use as many sheels as necessary) Examiner Name HULKA, James R.
Sheet | 1 | of | 1 | Attorney Docket Number 038495/369324
U. S. PATENT DOCUMENTS
Document Number
Examiner | Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* | No. | Number - Kind Code (if known) | MM-DD-YYYY Applicant of Cited Document Relevant Passagf °f:e'eva"' Figures
ppe
278 | US-4,935,906 06-19-1990 Baker, et al.
279 | US 2001/0026499 Al 10-04-2001 Inouchi
280 | US 2012/0106300 Al 05-03-2012 Maguire
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, Lines, English
Examiner | Cite Publication Date | Name of Patentee or Where Relevant Language
Initials* No. Country Code - Number Kind Code MM-DD-YYYY | Applicant of Cited Passages or Relevant Translation
(if known) Document Figures Appear Attached
281 JP 50-109389 (U) 09-06-1975
282 | JP 54-054365 (U) 04-14-1979 Furuno Denki, Co. YES
Ltd.
283 | JP 62-099877 (U) 06-25-1987 YES
284 | JP 62-190480 (A) 08-20-1987 Japan Tech Rex & Abstract
Dev Inst, et al.
285 | JP 62-134084 (U) 08-24-1987
286 | JP 63-261181 (A) 10-27-1988 NEC Corp Abstract
287 | JP 7-031042 (A) 01-31-1995 Fujikura Ltd YES
288 | JP 10-186030 (A) 07-14-1998 Koden Electronics Abstract
Co Ltd
289 | JP2001-074840 (A) 03-23-2001 Achilles Corp Abstract
290 | JP 2004-020276 (A) 01-22-2004 Honda Electronic Abstract
OTHER DOCUMENTS
Inchude name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, English
Examiner Cite magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue number(s), publisher, city and/or Language
Initials* No. country where published. Translation
Attached
291 | MARINE ACOUSTICS SOCIETY OF JAPAN (Editor); “Basics and Application of Marine
Acoustics”; April 28, 2004; pp. 152-172
Examiner Date
Signature Considered
*Examiner; Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line RAY-1002
through citation if not in conformance and not considered. Include copy of this form with next communication to 195 (;f 737

applicant.
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| Espacenet
Bibliographic data: JP50109389 (U) — 1975-09-06

No title available

Inventor(s):
Applicant(s):
- E04H6/18; E04H6/28; (IPC1-

Classification: international:  7): E04H6/28
' - European:

Application

number: JP19740018291U 19740215

Priority number(s): JP19740018291U 19740215
Abstract not available for JP50109389 (U)
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[Revenue Stamps 3,000 Yen]
JAPANESE UTILITY MODEL REGISTRATION APPLICATION

Date: September 22, 1977
Attn; Director General of the Patent Office

1. Title of the Idea
MOUNTING DEVICE OF UNDERWATER SEARCH ECHO SOUNDER TRANSDUCER TO
NONMETAL VESSEL HULL

2. Designer :

Address: 9-52 Ashihara-cho, Nishinomiya city, Hyogo Prefecture
Furuno Denki, Co. Ltd.

Name: SATO, Yuji

3. Utility Model Registration Applicant
Address: 4160 Kuchinotsu Machitei, Minamitakaki-gun, Nagasaki Prefecture
Name: Furuno Denki, Co. Ltd.
Representative: FURUNO, Kiyotaka
(Postal Delivery) Postal Code 662
9-52 Ashihara-cho, Nishinomiya city, Hyogo Prefecture
Furuno Denki, Co. Ltd. '

4. List of Attached Documents

(1) Specification |

(2) Figures 1

(3) Copy of Application 1

[Stamp: Patent Office
September 24, 1977
Sec. 2 Applications
Tsunoda]
54-54365
52 128135
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Japanese Unexamined Utility Model Registration No. 54-54365
Specification

I. Title of the Idea
MOUNTING DEVICE OF ECHO SOUNDER TRANSDUCER FOR

HYDROSPACE SENSOR TO NON-METALLIC SHIP

2. Scope of Registered Utility Model

A mounting device of an echo sounder transducer for a hydrospace sensor to a non-
metallic ship configured with an echo sounder transducer case that is held so that a
radiation surface of the ultrasonic transducer appears on the lower end surface with a
flange in the periphery of the upper end surface, a frame in the form of rectangular
parallelepiped shape having a hitch part that is embedded in advance in the bottom of the
ship and formed so as to be held after at least two mutually opposing flanges of the echo
sounder transducer case are slid and engaged, and a latch provided on the remaining side

of the frame to latch the flanges.

3. Detailed Description of the Idea

The present idea relates to an echo sounder transducer mounting device to mount in
the bottom of a ship in which an echo sounder transducer for the hydrospace sensor is
* projected a specified length below the bottom of the ship, and particularly relates to an
echo sounder transducer mounting device in which an echo sounder transducer can be

mounted extremely easily on the bottom of a non-metallic ship.

A hydrospace sensor that detects a school of fish, the bottom of the ocean, or the
like to observe an underwater condition sends an ultrasonic pulse signal of a specified
frequency at a constant cycle from an echo sounder transducer mounted on the
undersurface of the bottom of a ship, receives a reflected wave from a school of fish or
the like, and displays the received signals on a recorder to provide precise hydrospace

information to a user. Because the reflected signals that come back to the echo sounder
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receiver are extremely weak by being faded considerably due to undersea factors, and
when these are amplified in a high degree, various noises are also amplified likewise, so a
clear display image is difficult to obtain. Accordingly, it is desirable to minimize to the
utmost the fading of the ultrasonic reflected signal that occurs until reaching the echo
sounder receiver.

Originally, the ultrasound signal has a characteristic to fade considerably due to
an air bubbling layer or an eddy layer, and particularly an air bubbling layer generated
when waves crash against the bow as the ship travels the water, and an eddy or the like
due to a projection structure of the bottom of the ship covering the surface of the echo
sounder transducer, the reception performance of the hydrospace sensor is considerably
deteriorated. In order to avoid the air bubbling layer that rushes through the bottom of
the ship, conventionally the echo sounder transducer have been held by projecting
anywhere from 20 to 40 [cm] from the bottom surface of the ship. More specifically,
The upper surface of an steel made echo sounder transducer case has been cut in
conformity to an inclination of the bottom of the ship part and the cut surface was weld to
the board of the bottom of the ship. This method has been a suitable installation method
for a steel ship that was the mainstream in the past; however, this could not be applied to
a FRP (fiberglass reinforced plastics) ship that has been popularized rapidly in recent
years.

This idea is to provide a suitable echo sounder transducer mounting device to
install the echo sounder transducer into FRP ships.

Descriptions of embodiments of the present idea will be given hereinafter with
reference to drawings.

FIG. 1 is a conventional device in which an echo sounder transducer is mounted
in the bottom of the ship of a steel ship.

In FIG. 1, ultrasonic transducers 3 and 4 are mounted on a plate 2 that configures
an echo sounder transducer case 1, and the plate 2 is fixed by a bolt 5. The upper surface
of the echo sounder transducer case 1 is welded and fixed continuously on the bottom

sheathing 6.
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On the other hand, in the case of an FRP ship in which the body is formed by a
laminating material of FRP resin, a welding method cannot be used so a fastening method
that uses a bolt or the like is considered.

FIG. 2 is a conventional device where an echo sounder transducer is mounted to a
wooden ship. This was widely performed in the previous stage transitioning to the steel
ship.

In FIG. 2, flange 7 where an appropriate number of mounting holes are provided
in the periphery is welded on the upper surface of an iron echo sounder transducer case 1,
and the echo sounder transducer case 1 is fixed to the top and bottom of the bottom
sheathing 8 by using a bolt 12 and a nut 13 that penetrate filler pieces 10 and 11 to
compensate the inclination of the bottom part of the ship.

Although the same mounting method as the mounting method to the wood ship in
FIG. 2 may be considered for use, a partial deterioration of strength is likely to occur
because the mounting holes are drilled into the bottom sheathing, and this leads to
deficiency requiring a preventive treatment for water leakage.

FIG. 3 illustrates an embodiment of the present idea. FIG. 4 illustrates an
explanatory drawing for a mounting process of the embodiment, FIG. 5 illustrates the
essential part of the embodiment. FIG. 6 is a cross-sectional view of the embodiment
described above. FIG. 7 and FIG. 8 are cross-sectional views of another embodiment.

In FIG. 3, ultrasonic transducers 3 and 4 are held on the bottom surface of the
echo sounder transducer case 15 so that those radiation surfaces appear from the case,
and a flange 16 is provided integrally on the upper surface of the echo sounder transducer
case.

A U-shaped or L-shaped hitch part 17 is provided on three sides as illustrated in
FIG. 5 and a frame shape having notch 18 is formed on the remaining side in the bottom
of an RFP ship, Frame 19 is embedded in advance when forming the ship body with FRP
resin. The hitch part 17 may be integrally formed with the frame 19, or may be
configured by welding a U-shaped or I-shaped metal fitting to the frame, and when
embedding in the bottom of the ship in advance, the hitch part 17 is outside the bottom of
the ship. Screw hole 20 is cut in the notch part 18 of the frame.
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The echo sounder transducer case 15 is held in the bottom of the ship 14 by
engaging the flange 16 into the hitch part 17 and pressure welding with an L-shaped
pressure welding plate 21, Through holes for a bolt to be through are provided in the
pressure welding plate 21, and the pressure welding plate 21 is fastened to the frame 19
by the bolt so these through holes are arranged opposing each other to the screw hole of
the frame 19, Arrow A indicates a traveling direction of the ship.

In FIG. 4, an echo sounder transducer case 15 having ultrasonic transducers 3 and
4 and flange 16 are engaged so as to slide within a U-shaped hitch part 17 in the arrow B
direction, and subsequently, L-shaped pressure welding plate 21 is pressed against one
side of the flange and secured with a bolt to be fixed on the bottom of the ship.

In FIG. 6, an echo sounder transducer case 15 is held by being engaged into a
hitch part 17 of a frame 19 where the flange 16 is embedded in the bottom of the ship in
advance. A section 22 where the frame of the bottom of the ship 14 is embedded is
fdrmed in a convex shape in order to prevent the deterioration of strength or is formed in
a streamlined shape or the like in order to reduce traveling resistance. As illustrated in
FIG. 7, when the flange is doubly provided so as to be on either side of the hitch part 17,
the echo sounder transducer case 15 can be held securely, and also wave recéiving noise
can be reduced because a lash can be suppressed.

When compensating for the inclination of the bottom of the ship 14, the height
may be adjusted when molding the ship bottom convex part 22 as illustrated in FIG. 8(A),
or the upper part of the echo sounder transducer case 15 may be formed to conform to an
inclination of the bottom of the ship as illustrated in FIG, 8(B).

According to the idea described above, the ultrasonic echo sounder transducer can
be mounted extremely easily to the bottom of the ship with no occurrence of deterioration
in the strength of the bottom of the ship, and the only object penetrating the bottom of the
ship is an echo sounder transducer cable, so a well commonly used marine watertight
cable gland can be used without needing special preventive treatment for water leakage
or the liké, and thereby, an excellent effect can be achieved.

In addition, holding strength is given by using the pressure welding plate 21 after
the echo sounder transducer case is engaged and held into the hitch part 17 as well as

prevented from the echo sounder transducer case to be slipped out in the above
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embodiments; however, this should not be limited to this method, and for example the
through holes may be provided in the flange itself to lock the echo sounder transducer

case by utilizing these.

4. Brief Description of Drawings
FIG. 1 and FIG. 2 illustrate a cbnventional device;
FIG. 3 illustrates an embodiment of the present idea;
FIG. 4 is an explanatory drawing of installing process of an embodiment of the
present idea;
FIG. 5 is an essential part of an embodiment;
FIG. 6 is a cross-sectional view of the embodiment described above; and

FIG. 7 and FIG. 8 are cross-sectional views of another embodiment.

Numerical reference number 1 is an echo sounder transducer case, 3 and 4 are
ultrasonic transducers, 6 is the bottom of the steel ship, 7 is a flange, 8 is the bottom of a
wooden ship, 10 and 11 are penetrate filler pieces, 14 is the bottom of a FRP ship, 15 is
an echo sounder transducer case, 16 is a flange, 17 is a hitch part, 19 is a frame, 21 isa

pressure welding plate, and 22 is a convex part of the bottom of a ship.

Applicant of the JP Utility Model Registration: Furuno Electric Co., Ltd.
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SPECIFICATION

1. Name of Idea

Housing Case of Acoustic Equipment
2. Scope of Utility Model Registered Claims

A housing case of hydroacoustic equipment mounted outside a vessel, comprising water
conducting holes that connect inside and outside of a case body and which are mounted on the top and
bottom surfaces of a hollow case body in which the bottom surface is flat and the top surface is made
to have a streamlined expansion along the front to back direction of the vessel.

3. Detailed Description of the Idea

[Field of Industrial Application]

The present idea relates to a housing case of hydroacoustic equipment mounted outside a vessel.

[Related Art]

Devices are available in which hydroacoustic equipment such as an acoustic current meter, echo
sounding machine, fish finder, or the like, are provided in a vessel body such as an oceanographic
investigation vessel, fishing vessel, or the like, and those that mount the hydroacoustic equipment
outside the vessel are also available.

FIGS. 8 and 9 illustrate a mounting method of hydroacoustic equipment mounted outside a
vessel, and hydroacoustic equipment A is housed within a case B so as not to receive direct water
current pressure that accompanies the operation of the vessel 1. FIG. 8 illustrates the case B attached
and mounted to the bottom end of a support pipe 3 vertically lowered from a boom 2 that is extended
laterally of the vessel 1. FIG, 9 illustrates the case B attached and mounted to the outer surface of the
side of the vessel 1.

Conventionally, a box shape having flat top and bottom surfaces has been used as a housing case
of hydroacoustic equipment mounted outside a vessel, and the acoustic equipment is equipped on the
bottom panel within the case with the acoustic wave transmitter and receiver facing downward.

[Problems to be Solved by the Idea]

However, the housing case of the hydroacoustic equipment generates bubbles due to the
cavitation of the flow on the corner parts of the case when moving in the water in conjunction with the
operation of the vessel while being supported outside the vessel as described above, and these
bubbles surround the case as they travel to the rear of the case. Because these bubbles also pass by the
bottom surface of the case, there is the problem that the bubbles that pass by the bottom surface of the
case have a negative effect on the acoustic wave transmitting and receiving of the hydroacoustic
equipment. Further, when the vessel especially operates at a high speed thereby generating a stronger
cavitation, it becomes impossible for the hydroacoustic equipment to perform its proper function due
to the increased amount of bubbles.

[Means for Solving the Problem]
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The present idea is configured such that a housing case of hydroacoustic equipment is provided
with water conducting holes that connect inside and outside of a case body and which are mounted on
the top and bottom surfaces of a hollow case body in which the bottom surface is flat and the top
surface is made to have a streamlined expansion along the front to back direction of the vessel to
thereby remove bubbles that pass by the bottom surface of the case so that the proper function of the
hydroacoustic equipment can be sufficiently demonstrated.

[Operation]

In other words, the present invention provides an expansion in the flow line shape along the front
to back direction of the vessel on the top surface of the case body that makes the current speed of the
current flowing along the case top surface to be faster than the current flowing on the case bottom
surface, and by this, bubbles flow more easily on the top side of the case while also utilizing the
negative pressure made by the high flow rate area on the top side of the case to blow out water inside
the case to the case top surface side by passing such water through water conducting holes on the case
top surface thereby drawing the water that is flowing along the case bottom surface, together with the
bubbles, into the case body from the water conducting holes on the case bottom surface to remove
bubbles on the bottom surface side of the case.

[Embodiment of the Idea]

An embodiment of the present idea is given hereinafter with reference to FIGS. 1 to 5 of the
housing case of hydroacoustic equipment vertically lowered into water.

InFIGS. 1 to 4, reference numeral 10 is a hollow case body that houses hydroacoustic equipment.
This case body 10 is given a flat vessel shape having an expansion in the flow line shape on both
sides. The case body 10 is formed in a dual divided shape composed of a lower case 10a and an upper
case 10b made of fiber reinforced plastic (FRP) reinforced by glass fiber, and the lower case 10a and
the upper case 10b are assembled by connecting flanges 11a and 11b formed on the outer periphery
of the connecting area by screws 12 and 12,

The lower case 10a is made up of a bottom panel part together with perimeter wall parts that rise
substantially perpendicular from the periphery thereof on which the flange 11a is formed on the outer
periphery, and thus, the lower surface (bottom surface) of the lower case 10a becomes a flat surface.

The corner areas of the bottom surface and the perimeter wall surfaces are curved so as to reduce the
cavitation of the water flow generated in the corner areas. In addition, reinforcing walls 13 and 13 are
integrally formed on the bottom panel part of the lower case 10a in a crisscross around the mountings
of the hydroacoustic equipment arranged on the bottom panel part. Further, the upper case 10b
provides an expansion in the flow line shape along the front to back direction of the vessel, which is
to say the front to back direction of the case body, on the upper surface portion surrounded by the
flange 11b of the outer periphery thereof, and reinforcing ribs 14 and 14 are integrally formed in a
crisscross also on the inner surface of the upper case 10b. Additionally, a cylindrical support pipe
assembly metal fitting 15 bolted to the lower end of the support pipe 3 that perpendicularly supports
the case body 10 in the water is anchored by anchoring bolts 16 and 16 to the center of the top surface

3
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of the upper case 10b, and a cable through hole 17 for passing a cable through is provided on the part
opposite in the support pipe assembly metal fitting 15 of the upper case 10b.

Meanwhile, A is the hydroacoustic equipment (acoustic current meter, echo sounding machine,
fish finder, or the like) housed in the case body 10, and the hydroacoustic equipment A is water proof
with a water proof covering over the outside thereof. The hydroacoustic equipment A is normally
housed within a 2 set case body 10, and the hydroacoustic equipment A and A is installed on the
bottom panel part of the lower case 10a in an arrangement as illustrated in FIG. 4 with the acoustic

‘wave transmitting and receiving surface on the bottom side and is fixed to the bottom panel part of the
lower case 10a by press fittings not illustrated. Note that (a) and (a) are cables leading from the
hydracoustic equipment A and A, and these cables (a) and (a) lead out from the cable pass through
hole 17 on the top surface of the case body 10 to inside the support pipe assembly fitting 15 and pass
through the inside of the support pipe 3 and are connected to a measurement device or the like within
the vessel.

In addition, multiplicities of water conducting holes 18 and 18 that connect the inner part of the
case body 10 to the case body exterior are provided on the bottom surface of the bottom case 10a at
the front and back thereof so as to avoid the installation position of the hydroacoustic equipment A
and A as illustrated in FIG. 1 and FIG. 4, and multiplicities of water conducting holes 19 and 19 that
connect the inner part of the case body 10 to the case body exterior, as illustrated in FIG, 1 and FIG,
3, are also provided on the top surface of the upper case 10b that has an expansion in the flow line
shape. These water conducting holes 18 and 18 and 19 and 19 are provided to draw in water from the
bottom surface side of the case body 10 into the case body 10 and then expel the water inside the case
body 10 to the top surface side of the case body 10 such that the inside of the case body 10 is always
filled with water when the case body 10 is in a lowered state into the water.

The housing case of hydroacoustic equipment is attached to the bottom end of the support pipe 3
that is vertically lowered by being extended from a vessel body 1 as illustrated in FIG. 8, and
therefore, this case is lowered into the water so that the axis line in the front to back direction thereof
is parallel to the axis direction of the front to back direction of the vessel body 1.

However, because an expansion in the flow line shape along the back to front direction of the
vessel is provided on the top surface of the case body 10 in the housing case of the hydroacoustic
equipment, the current speed of the current flowing along the case top surface is faster than the
current flowing on the case bottom surface, and bubbles flow more easily on the top side of the case
while also utilizing the negative pressure made by the high flow rate area on the top side of the case
thereby drawing the water that is flowing along the case bottom surface, together with the bubbles,
into the case body 10 from the water conducting holes 18 and 18 on the case bottom surface and thus
bubbles on the bottom surface side of the case can be removed.

In other words, FIG. 5 illustrates the water flow around the case periphery when moving in
conjunction with the operation of the vessel, and because the case body 10 has an expansion in the
flow line shape while having a flat bottom surface, the water flow that is divided to the top and bottom

4
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of the case body 10 flows as illustrated by the broken line in the drawing, and thus, the flow velocity
V; of the water flow that flows along the top surface of the case is faster than the flow velocity V; of
the water flow that flows along the bottom surface of the case. Accordingly, even if bubbles are
generated by cavitation of the water flow at the front of the case body 10, the majority of those
bubbles will flow to the upper side of the case being drawn by the water flow having the faster
current, and thus, the amount of bubbles around the bottom surface of the case will be fewer, In
addition, when the flow velocity V1 of the water flowing along the top surface of the case is faster
than the flow velocity V2 of the water flow flowing along the bottom surface of the case, the water
pressure P1 of the top surface side of the case becomes negative pressure relative to the water
pressure P2 of the bottom surface side of the case, and therefore, the water filled in the case body 10
on account of the water pressure difference between the top and bottom surfaces of the case passes
through the water conducting holes 19 and 19 on the top surface of the case as illustrated by the arrow
in FIG. 1 and is expelled at the top surface side of the case, while the water that flows along the
bottom surface of the case is drawn into the case body 10 from the water conducting holes 18 and 18
of the bottom surface of the case, and accordingly, the bubbles that entered at the bottom surface side
of the case and traveled along the bottom surface of the case are drawn, along with the water, into the
case body 10, and thus bubbles on the bottom surface side of the case can be removed,

In other words, because the housing case of hydroacoustic equipment has a flat bottom surface
and provides water conducting holes 19 and 18 that connect the inside and outside of the case body
on the top and bottom surfaces of the hollow case body 10 that has an expansion in the flow line shape
along the back to front direction of the vessel on the top surface, bubbles passing by on the case
bottom surface can be removed and the proper function of the hydroacoustic equipment housed
within the case can be sufficiently demonstrated. Further, according to the housing case of
hydroacoustic equipment, because the water in the case body 10 is filled, a water temperature
measuring instrument and the like may also be housed within the case body 10 in addition to the
hydroacoustic equipment A and A, and measurement of the water temperature and the like can also
be performed.

Note that in the embodiment given above, a description was given of a housing case of
hydroacoustic equipment that is vertically dropped into the water such as that illustrated in FIG, 8,
however, the present idea may also be applied to a housing case of hydroacoustic equipment attached
to the vessel side such as that illustrated in FIG. 9. In other words, FIGS. 6 and 7 illustrate another
embodiment of the present idea, and this embodiment provides a boat body attaching metal fitting 20
that attaches to the side of the vessel 1 on the top surface of a hollow case body 10 that is provided
with a flat bottom surface and an expansion in the flow line shape along the front to back direction of
the vessel on the top surface, wherein, such other configurations are similar to the embodiment given
above. Note that in this embodiment protruding objects such as a flange are eliminated from the
peripheral side surface of the case body 10 by aligning the lowercase 10a and the upper case 10b that
configures the case body 10 by connecting with screws 21 and 21. By doing this, the water drawn
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and together with the bubbles from the bottom surface side of the case due to the water pressure
difference between the top and bottom surfaces of the case flows not only within the case body but
also across the outer wall surface of the case body to the top surface side of the case as illustrated by
the broken line arrow in FIG. 6, and thus can more favorably remove the bubbles on the bottom
surface of the case.

Note that with the embodiment given above, although the case body 10 is made from FRP, this
case body may be formed by metal plating, and the flat shape of the case body 10 does not need to be
shaped like a hull. ’

[Effect of the Idea]

The present idea provides an expansion in the flow line shape along the front to back direction of
the vessel on the top surface of the case body that makes the current speed of the current flowing
along the case top surface to be faster than the current flowing on the case bottom surface, and by this,
bubbles flow more easily on the top side of the case while also utilizing the negative pressure made
by the high flow rate area on the top surface side of the case to blow out water inside the case to the
case top surface side by passing such water through water conducting holes on the case top surface
thereby drawing the water that is flowing along the case bottom surface, together with the bubbles,
into the case body from the water conducting holes on the case bottom surface to remove bubbles on
the bottom surface side of the case; and therefore, bubbles of pass by the bottom surface of the case
can be removed, and the proper function of the hydroacoustic equipment housed in the case can be
sufficiently demonstrated.

4., Brief Description of Drawings

FIGS. 1 to 5 illustrate one embodiment of the present idea. FIG. 1 and FIG. 2 are a vertical
cross-sectional side view and a vertical cross-sectional front view of the housing case. FIG. 3 and
FIG. 4 are plan view and a bottom view of the housing case. FIG. 5 is a side view illustrating of water
flowing around the case periphery. FIG. 6 and FIG. 7 are a lateral view and a front view of the
housing case illustrating another embodiment of the present idea. FIG. 8 and FIG. 9 are drawings
illustrating the mounting method of the hydroacoustic equipment mounted to the outside of the
vessel.

10 case body

10a  lower case

10b  upper case

18, 19 water conducting holes
A hydroacoustic equipment

Applicant Agent Attorney Takehiko SUZUE
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FIG. ]

18 water conducting hole

19 water conducting hole

A hydroacoustic equipment
10 case body
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Espacenet
Bibliographic data: JP62190480 (A) — 1987-08-20

PROTECTING DEVICE FOR SONAR TRANSMITTER AND RECEIVER

Inventor(s): HYODO TAKAYOSHI; KAMEI AKIHIRO +

Applicant(s): i?g/iN TECH RES & DEV INST; YOKOHAMA RUBBER CO
- G01S7/52; GO1S7/521; (IPC1-

Classification: international: 7). G01S7/52
- European:

Application

number: | JP19860030682 19860217

Priority number(s):  JP19860030682 19860217

Also published as: JP5028792 (B) JP1822078 (C)

Abstract of JP62190480 (A)

PURPOSE:To improve prevention effect
against noises from the bottom of a ship by
fitting the columnar coupling material of a
protecting device to the ship bottom through
a rubber vibration insulator, mounting a
sound shield material on the ship bottom,
and covering the head part which contains
a sonar transmitter and receiver with a
rubber type elastic body.
CONSTITUTION: The protecting device 3
which contains the sonar transmitter and
receiver 17 is separated from and coupled
with the ship bottom 1 through the columnar
coupling material 13 which streamlined
section.; The device 3 is formed by joining
the head part which contains the transmitter
and receiver 17 with a tail part 12 made of 2
rigid body and the jacket of the head part is
covered with the rubber elastic body 11
embedded in a fiber reinforcing material
and isolated in a watertight state by a clamp
16 and a shield member 19. The upper end
part of the coupling material 13 is fitted to
the ship bottom 1 through the rubber
vibration insulator 21 and the sound shield material 22 is mounted on the ship bottom 1.
Air bubbles 24 are generated from an air discharge opening 23 to cover the ship bottom
1. Consequently, the prevention effect against noises from the ship bottom is improved
without increase forward projection area.
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Bibliographic data: JP63261181 (A) — 1988-10-27

SONAR DOME
Inventor(s): IWASE KOUJI £
Applicant(s): NEC CORP #*
Classification: international:
- European:
Application
number: JP19870094689 19870417

Priority number JP19870094689 19870417

(s):

Abstract of JP63261181 (A)

PURPOSE:To remove an unnecessary
sound wave effectively without using any
baffle plate whose machining is complicated
by providing a sound absorber at the rear
part so that a sound wave from the rear is
intercepted and setting the front surface
part of the sound absorber at an acute
angle to the fitting surface for a sonar
dome. CONSTITUTION:The sonar dome 12
is formed in a streamline lower-half shape
and the reflection of a sound at the upper
part of the dome is minimized by using a
sound absorber. A sound absorber 3 is
charged in the dome, the rear part slants
gently as shown by 3a, and the side of a
transmitter and receiver 2 is at an acute
angle theta to the surface of a skirt part 4.
Then when a ship body radiation noise 11
arrives from the rear, the sound absorber 3
absorbs the noise 11 and a noise reaching
the transmitter and receiver 2 is extremely
small. Further, a sound from the front
reaches the front surface of the sound
absorber 3 and the majority of it is

B63G8/39; G01S7/52; GO1S7/521;
(IPC1-7). GO1S7/52

oy W "5 "y
L,
D,

absorbed, but the remainder is reflected. The reflected component is reflected toward the
skirt part 4 because the front surface of the sound absorber 3 is at the acute angle to the
skirt part 4, and absorbed by the skirt part 4. A component reflected by the skirt part 4 is
extremely small and there is no influence upon the transmitter and receiver 2.
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LAYING METHOD OF UNDERWATER CABLE
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- European:
Application
number: JP19930193132 19930708
g’;,""ty number 519930193132 19930708
Also published JP2977175 (B2)
as:

Abstract of JP7031042 (A)

PURPOSE:To avoid an obstacle positively
while monitoring the bottom face of water
by scanning the advancing direction of a
cable laying boat over the width thereof
using a side-scan sonar provided for the
cable laying boat. CONSTITUTION:A cable
laying boat 11 sails on a cable laying route
and feeds a underwater cable 12
continuously thus laying the cable on the
bottom face of water. In this regard, a side-
scan sonar 19 scans the advancing
direction (shown by an arrow) of the boat 11
while reciprocating in the breadthwise
direction of the boat 11 perpendicular to the
advancing direction of the boat 11.
Consequently, the forward position of the
boat 11 can be monitored over some range
in the breadthwise direction from the cable
laying position. This method can find and
avoid an obstacle located on the cable
laying route or in the vicinity thereof and
can lay the cable 12 in safety.
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(54) [Title] Method for Laying Underwater Cable

(57) Abstract

Objective

To avoid obstructions reliably and lay
underwater cable while monitoring the seafloor
surface.

Constitution

A side-scan sonar 19 that scans to the front of
and behind the direction of advance of a cable-
laying ship 11 is provided on the cable-laying
ship so as to be capable of moving in a
reciprocating manner in the width direction of
the ship. The cable-laying ship 11 buries an
underwater cable 12 by means of an underwater
cable burying machine 15 while monitoring the
seafloor surface 16 in front of the ship for a
range that is the width of the ship 11 by means
of the side-scan sonar 19, which scans to the
front of and behind the direction of advance of
the ship. If an obstruction exists on or in the
vicinity of the laying route, this obstruction can
be discovered and avoided with sufficient
leeway, and the cable-laying operation can be
performed safely. :
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Claims

Claim 1

A method for laying underwater cable characterized in that underwater cable on a cable-laying ship is
continuously laid on the sea floor [literally, ‘bottom of the water’] while a side-scan sonar, which moves
in a reciprocating manner in the lateral direction of the ship, perpendicularly with respect to the direction
of advance of the cable-laying ship, scans in front of and behind the direction of advance of the cable-
laying ship to monitor the surface of the sea floor.

Detailed Explanation of the Invention

[0001]

Industrial Application Field

This invention pertains to a method for laying underwater cable whereby underwater cable is reeled out
from a cable-laying ship that is traveling, and this cable is laid on and buried in the sea floor; in particular,
it pertains to a method for laying underwater cable that is executed while monitoring for the presence of
obstructions on the surface of the sea floor.

[0002]

Prior Art

During an underwater cable laying operation whereby an underwater cable (primarily a seafloor cable) is
reeled out from a cable-laying ship and is laid and buried simultaneously using a burying machine that is
towed by the cable-laying ship, when there is an obstruction on the surface of the sea floor, it becomes
impossible to lay and bury the underwater cable, or there is the risk of an accident, such as when the
burying machine strikes the obstruction and overturns; therefore, to avoid this situation it is necessary to
scan the surface of the sea floor on the underwater cable laying route to confirm whether obstructions
exist. Therefore, as shown in Figure 4, with the prior art a side-scan sonar 1 is towed along the laying
route by a tow 2 prior to the operation to lay the underwater cable, and as shown in Figure 5 a suitable
width B of the surface of the sea floor 3) is scanned to the left and right, at right angles with respect to the
cable-laying route, to check for the presence of obstructions. In addition, as described above the suitable
width B is scanned because the actual location where the cable is laid sometimes varies slightly from the
predetermined location, so the scanning must be performed with some amount of a margin (range) in the
left/right directions.

[0003]

Problem to be Solved by the Invention

As described above, with the conventional method the check for the presence of obstructions is not
performed simultaneously with the operation of laying the underwater cable; in other words, the check is
performed prior to the laying of the cable. Therefore, if there is any change on the surface of the sea floor
in the interval between the completion of the investigation of the seafloor surface and the start of the
laying work — for example, if anything that would become an obstruction to the burying machine on the
laying route is illegally dumped — the laying operation is performed without recognizing this situation,
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despite this dangerous change in the laying route due to this [literally, ‘inconvenience’], and therefore
there is a risk that an unforeseen accident may occur.

[0004]

The present invention has been devised in light of the aforementioned points, the objective being to
provide a novel method for laying underwater cable with which it is possible to lay and bury an
underwater cable safely by monitoring the seafloor surface and reliably avoiding obstructions when
laying and burying, by means of a burying machine, an underwater cable that is reeled out from a cable-
laying ship.

[0005]

Means to Solve the Problem

The method of the present invention, which solves the aforementioned problem, is characterized in that
underwater cable on a cable-laying ship is continuously laid on the sea floor while .a side-scan sonar,
which moves in a reciprocating manner in the lateral direction of the cable-laying ship perpendicularly
with respect to the direction of advance of the cable-laying ship, scans in front of and behind the direction
of advance of the cable-laying ship to monitor the surface of the sea floor.

[0006]

Operation

With the aforementioned configuration the cable-laying ship travels on the cable-laying route and
continuously reels out and lays on the sea floor the underwater cable that is stacked [on the ship]. In this
case, the side-scan sonar moves in a reciprocating manner in the lateral direction of the ship,
perpendicularly with respect to the direction of advance of the cable-laying ship, scanning in front of and
behind the direction of advance of the cable-laying ship; therefore, it is possible to monitor the area in
front of the cable-laying ship some distance to the left and right of the planned location for laying of the
cable. Accordingly, if an obstruction exists on or in the vicinity of the laying route, this obstruction can be
discovered and avoided with sufficient leeway, and the cable can be laid safely.

[0007]

Application Example

In the following, one application example of the present invention will be explained with reference to
Figure 1 and Figure 2, In Figure 1, code 11 is a cable-laying ship. This cable-laying ship 11 performs an
operation whereby, for example, an underwater cable 12 from a cable coil 12’ passes through a tower 13,
a brake 14, a stern sieve 15, and the like, and the underwater cable 12 is buried simultaneously with the
excavation of the seafloor surface 16 by a burying machine 15 towed with a wire rope. Typically a water-
jet burying machine or a ski-type burying machine is used for the burying machine 15. The burying
machine 15 shown in the figure is water-jet burying machine equipped with a nozzle 15a that sprays
water.

[0008]

The aforementioned configuration is the typical conventional configuration, but with the application
example of this invention a rail-type frame 17, which extends in the width direction of the ship (the
direction of arrow (a) in Figure 2) and is for attachment of the-side scan sonar, is installed at the bow of
the ship. A side-scan sonar 19, which scans in the direction perpendicular to the direction of movement
along the frame 17 (in other words, the width direction of the ship), is attached to the lower end of a
reverse-L-shaped support member 18 that moves in a reciprocating manner in the width direction of the
ship along this frame 17. Accordingly, as shown in Figure 1 this side-scan sonar 19 scans to the front of
and behind the direction of advance of cable-laying ship 11.

[0009]
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When the operation to lay the underwater cable is performed by cable-laying ship 11 and burying
machine 15, the underwater cable 12 is continuously reeled out from the cable coil 12’ and laid and
buried on the seafloor surface 16 as the cable-laying ship 11 travels along the laying route and the
seafloor surface is excavated by underwater cable burying machine 15. In this case, side-scan sonar 19
moves along frame 17 in a reciprocating manner in the width direction of the ship (the arrow (a)
direction), which is the direction perpendicular to the direction of advance of cable-laying ship 11.
Accordingly, side-scan sonar 19 scans thoroughly to the front of and behind the direction of advance of
cable-laying ship 11 as far as the width B’ of cable-laying ship 11. Thus, the area in front of the ship can
be monitored for a range having a margin that is the width B’ to the left and right from the predetermined
cable-laying (burying) location. Accordingly, if an obstruction exists on or in the vicinity of the laying
route, this obstruction can be discovered and avoided with sufficient leeway, and the cable-laying
operation can be performed safely.

[0010]

In addition, as in the application example the position where the side-scan sonar 19 is provided suitably is
the bow of the ship, but it is not necessarily restricted to the bow of the ship; it can be an intermediate
position, or the stern of the ship. Furthermore, with the application example the explanation involved the
burying of the underwater cable 12 using the underwater cable burying machine 15, but the present
invention also can be applied when the cable is merely laid without excavating the seafloor surface 16.
Furthermore, the cable-laying ship can be a self-propelled type or can be a towed type.

[0011]

. Effect of the Invention
By means of the present invention an underwater cable is laid on the sea floor while a side-scan sonar,
which is provided on the cable-laying ship so as to be capable of moving in a reciprocating manner in the
width direction of the ship, scans to the front of and behind the direction of advance of the cable-laying
ship and monitors the seafloor surface for a range that is almost the same as the width of the ship.
Therefore, it is possible to scan the area in front of the cable-laying ship over a range that is [almost] the
same as the width of the ship. Accordingly, if an obstruction exists on or in the vicinity of the laying route,
this obstruction can be discovered and avoided with sufficient leeway, and the cable-laying operation can
be performed appropriately and safely. This is particularly effective for underwater cable laying and
burying operations wherein an underwater cable is buried using an underwater cable burying machine.

Brief Description of the Figures

Figure 1 is a schematic explanatory diagram showing the laying of underwater cable by the method of one
application example of the present invention.

Figure 2 is a plan view of Figure 1.

Figure 3 is a front view of Figure 1.

Figure 4 is a diagram for the purpose of explaining the conventional method; it illustrates the state in
which the sea floor is being investigated by means of a side-scan sonar towed body prior to the laying of a
underwater cable.

Figure 5 is a front view of Figure 4.

Explanation of Codes

11 Cable-laying ship

12 Underwater cable

15 Underwater cable burying machine
16 Sea floor

17 Frame

18 Support member
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19 Side-scan sonar

Fig. 1

Fig. 4
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Abstract of JP10186030 (A)

PROBLEM TO BE SOLVED: To detect the
fish school position by a vertical fish finder.
SOLUTION: Langevin oscillators 11A, 11B,
11C having the same characteristic of half
value total angle or 40 deg. are arranged at
an angle space of 120 deg. so that their
normal lines 12A, 12B, 12C are crossed at
an angle of 20 deg. in one pointon a
vertical line 13. Ultrasonic pulses are
emitted from the oscillators 11A, 11B, 11C,
each reflected wave is received by the
corresponding emitting oscillator, each
received level is detected, and the this
school position is determined by the relative
ratio of the three received levels from the
same fish school.

G01S15/06; G01S15/96; (IPC1-
7). GO1815/06; G0O1S15/96
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as:

Abstract of JP2001074840 (A)

PROBLEM TO BE SOLVED: To instail a
fish-finder at a place suitable for fish finding
so that the space in the boat can widely be
used, when installed in a small boat or the
like. SOLUTION: The attachment has its
main body 2 fixed to a fitting seat (g)
provided to the float part Bf of an inflatable
boat B, and a sensor 4 is fitted at the tip
end of an arm 3 extending into water from
the main body 2, and a monitor part 7 is
fitted to the upper part of the main body 2,
so that a signal detected by the sensor 4 is
displayed on the screen of the monitor part
7. Further, the arm 3 is made freely
rotatable on the axis of an arm support
shaft 13, and an intermediate part of the
arm 3 is made foldable. ‘
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PROBLEM TO BE SOLVED: To find fish

swimming in an area near to a water

surface. ; SOLUTION: This finder is

provided with a clump 7 attached to a ship,

a support rod 9 attached to the clump 7 to

position an end part 23 under the surface 5

of the water, an ultrasonic oscillator 13

supported adjustably in oscillation to the 1

end part 23 of the support rod 9, and for H'
making an emission and reception direction 3 14,
of an ultrasonic wave change-regulatableto ... .- L "t
a water depth direction and a direction P i,
crossed therewith, and an operation means ¥ ™) ".} s )
15 for change-regulating the emission and ..t T &
reception direction of the ultrasonic R0y e -

-

oscillator 13. A turning means 11 for RS
supporting rotatably an intermediate part of

the support rod 9 is provided between the

clump 7 and the support rod 9, an the

turning means 11 rotation-moves the

support rod 9 to be switched between a

using condition where the ultrasonic

oscillator 13 is positioned in the underwater

and a storing condition where it is

positioned on the water surface. ; COPYRIGHT: (C)2004,JPO
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P.O. Box 1450

Alexandria, Virginia 22313-1450
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NOTICE OF ALLOWANCE AND FEE(S) DUE

826 7590 04/11/2012 | EXAMINER |
ALSTON & BIRD LLP HULKA, JAMES R
BANK OF AMERICA PLAZA
101 SOUTH TRYON STREET, SUITE 4000 | ART UNIT PAPER NUMBER |
CHARLOTTE, NC 28280-4000 3645
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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/460,139 07/14/2009 Brian T. Maguire 038495/369324 9769
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nonprovisional NO $1740 $300 $0 $2040 07/11/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
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NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.
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A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (f required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. RAY-1002
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

826 7590 04/11/2012
ALSTON & BIRD LLP Certificate of Mailing or Transmission
BANK OF AMERICA PLAZA Staies Postal Service with sofficiont postage or st closs mail in an cavelope
101 SOUTH TRYON STREET, SUITE 4000 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below.

CHARLOTTE, NC 28280-4000

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/460,139 07/14/2009 Brian T. Maguire 038495/369324 9769
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| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 07/11/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HULKA, JAMES R 3645 367-088000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ! . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgrla Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. RAY-1002
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/460,139 07/14/2009 Brian T. Maguire 038495/369324 9769
826 7590 04/11/2012 | EXAMINER |
ALSTON & BIRD LLP HULKA, JAMES R
BANK OF AMERICA PLAZA
101 SOUTH TRYON STREET, SUITE 4000 | ART UNIT PAPER NUMBER |
CHARLOTTE, NC 28280-4000 3645

DATE MAILED: 04/11/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 299 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 299 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

RAY-1002
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 12/460,139 MAGUIRE, BRIAN T.
JAMES HULKA 3645

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS

NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative

of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1. [X] This communication is responsive to 5 March 2012.

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ;
the restriction requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 57-84,86,88-125,127-131 and 134.

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[J Al b)[dSome* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date __ .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [0 Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [1 Interview Summary (PTO-413),
Paper No./Mail Date .

3. X Information Disclosure Statements (PTO/SB/08), 7. [J Examiner's Amendment/Comment

Paper No./Mail Date 20120221
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [] Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ other )

M.oH/ /JACK W KEITH/
Examiner, Art Unit 3645 Supervisory Patent Examiner, Art Unit 3646

D

RAY-100

U.S. Patent and Trademark Office

2 f 737
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20510283073
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 12460139 MAGUIRE, BRIAN T.
LTITEEY iy
JAMES HULKA 3662
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE

Final Original |07/26/2011 |09/13/2011 [12/08/2011{03/07/2012

17 73 - v v _

18 74 - v v =

19 75 - v v =

23 76 + v v _

24 77 - v v =

25 78 - v v =

26 79 - v v =

27 80 - v v =

28 81 + v v _

29 82 - v v =

30 83 - v v =

31 84 - v v =

85 + v -
32 86 - v v =
87 + v -

33 88 - v v =

34 89 + v v _

35 90 - v v =

36 91 - v v =

37 92 + v v _

38 93 - v v =

39 94 + v v _

42 95 - v v _

40 96 - v v =

41 97 - v v =

43 98 - v v _

44 99 - v v =

20 100 v =

45 101 v =

21 102 v =

22 103 v =

46 104 v =

47 105 v =

48 106 v =

49 107 v =

50 108 v =
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Index of Claims

Application/Control No.

Applicant(s)/Patent Under
Reexamination

12460139 MAGUIRE, BRIAN T.
T
JAMES HULKA 3662
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpa O T.D. O R.47
CLAIM DATE
Final Original |07/26/2011 [09/13/2011|12/08/2011|03/07/2012
51 109 v =
52 110 v =
64 111 v -
65 112 v =
53 113 v =
54 114 v -
55 115 v =
56 116 v =
57 117 v =
58 118 v =
59 119 v =
60 120 v =
61 121 v =
62 122 v =
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66 124 v =
67 125 v =
126 -
68 127 v =
69 128 v =
70 129 v =
71 130 v =
72 131 v =
132
133 -
73 134 v =
135
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ,,50139 MAGUIRE, BRIAN T.

JAMES HULKA 3645

ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
367 88 G|lo]|1]|s 15/ 00 (2006.0)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
O Claims renumbered in the same order as presented by applicant O CPA O T.n. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 57 17 73 34 89 47 105 61 121 137

2 58 18 74 35 90 48 106 62 122

3 59 19 75 36 91 49 107 63 123

4 60 23 76 37 92 50 108 66 124

5 61 24 77 38 93 51 109 67 125

6 62 25 78 39 94 52 110 126

7 63 26 79 42 95 64 111 68 127

8 64 27 80 40 9 65 112 69 128

9 65 28 81 41 97 53 113 70 129

10 66 29 82 43 98 54 114 71 130

1 67 30 83 44 99 55 115 72 131

12 68 31 84 20 100 56 116 132

13 69 85 45 101 57 117 133

14 70 32 86 21 102 58 118 73 134

15 71 87 22 103 59 119 135

16 72 33 88 46 104 60 120 136
J.H./
Examiner.Art Unit 3645 03/07/2012 Total Claims Allowed:

73
(Assistant Examiner) (Date)
/JACKW KEITH/
Supervisory Patent Examiner, Art Unit 3646 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 76 5
U.S. Patent and Trademark Office Part of Paper NOR’%(%-Q’IOQQf—
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Receipt date: 03/23/2012 12460139 - GAU: 3662

Substitute for form 1449/PTO Complete if Known
(Revised 07/2007) Application Number 12/460,139
Filing Date July 14, 2009
INFORMATION DISCLOSURE First%\lamed Inventor Bri)elm T. Maguire
STATEMENT BY APPLICANT [ Unit 3660
(Use as many sheets as necessary) Examiner Name HULKA, James R.
Sheet | 1 | of | 1 Attorney Docket Number 038495/369324
U. S. PATENT DOCUMENTS
Document Number :
Examiner | Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* | No. | Number - Kind Code (if known) | MM-DD-YYYY Applicant of Cited Document Relevant Passaglzs of Relevant Figures
ppear
274 | US-5,297,109 03-22-1994 Barksdale, Jr., et al.
275 | US-5,525,081 06-11-1996 Mardesich, et al.
276 | US-6,273,771 08-14-2001 Buckley, et al.
277 | USRE 31,026 09-07-1982 Shatto
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, English
Examiner | Cite Publication Date | Name of Patentee or Lines, Where Language
Initials* No. | Country Code - Number Kind MM-DD-YYYY | Applicant of Cited Document Relevant Passages Translation
Code (if known) or Relevant Figures | A qrached
Appear
OTHER DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, English
Examiner Cite | magazine, joumnal, serial, symposium, catalog, etc.), date, page(s) , volume-issue number(s), publisher, city and/or Language
Initials* No. country where published. Translation
Attached
Examiner , : Date 9/37/2019
i i / e / 2‘“’1 £
Signature /James Hulke Considered 0 ’

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

applicant.

SUBMITTED: MARCH 23,2012 RAY-1002
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Receipt date: 02/21/2012 12460139 - GAU: 3662

Substitute for form 1449/PTO Complete if Known
(Revised 07/2007) Application Number 12/460,139

RM A " Filing Dat July 14, 2009
INFO TION DISCLOSURE F;rlsrtlilari:d Inventor Bri}z;n T. Maguire
STATEMENT BY APPLICANT |- Ui 3662

(Use as many sheeis as necessary) Examiner Name HULKA, James R.
Sheet | 1 | of | 1 Attorney Docket Number 038495/369324

OTHER DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, English

Examiner Cite | magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue number(s), publisher, city and/or Language
Initials* No. country where published. Translation

Attached

267 | BALLANTYNE, J.; “Find and Catch More Fish, Quickly and Easily, with the FISHIN’
BUDDY 2255”; [Online]; [Retrieved on 12-7-2011}; Retrieved from the Internet
<URL:http://www.articleslash.net/Recreation-and-Sports/Fishing/67018 __ Find-and-Catch-
More-Fish-Quickly-and-Easily-with-the-FISHIN-BUDDY-2255.htm1>; 4 pages

268 | Deep Vision Side Scan Sonar Systems; [Online]; [Retrieved on 12-2-2011]; Retrieved from the
Internet <URL :http://www.deepvision.se/products.htm>; 5 pages

269 | Fishin’ Buddy 4200™ Operations Manual; Dated 12/21/2005; 16 pages

270 | Fishing Tool Reviews - Bottom Line Fishin Buddy 1200 Fishfinder; [Online];
[Retrieved on 12-7-2011]; Retrieved from the Internet
<URL:http://www.tackletour.com/reviewbottomling 1200.htmi>; 4 pages

271 | HUMMINBIRD 100 Series™ Fishin’ Buddy®; 110, 120, 130 and 140¢ Product Manual; ©
2007; 2 pages

272 | Sidefinder — Reviews & Brand Information — Techsonic Industries, Inc.; [Online]; [Retrieved on
12-7-2011}; Retrieved from the Internet <URL: http://www.trademarkia.com/sidefinder-
74113182.html>; 4 pages

273 | Trademark Electronic Search System (TESS); Word Mark: Sidefinder; [Online]; [Retrieved on
12-7-2011}; Retrieved from the Internet <URL:
http://tess2.uspto.gov/bin/showfield?f=doc&state=4009:qi4jkj.2.1>; 2 pages

Examiner /James Huka/ Date 03075012
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

applicant. RAY-1002
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EAST Search History

EAST Search History

EAST Search History (I nterference)

RefiiHits {iSearch Query DBs Default iiPlurals jiTime

# Operator Stamp

L1 {0 ((linear$2 or rectang$4) same ((down$2 us CR OFF 2012/03/07
near4 scan$3) or downscan$3) same (fan$5 {{PGPUB; 12:22
near6 beam$2) same sonar same (conic$3 or {{USPAT;
circul$3)).cim. UPAD

L2 #0 ((linear$2 or rectang$4) same ((down$2 us CR OFF 2012/03/07
near4 scan$3) or downscan$3) same (fan$s {{PGPUB; 12:23
near6 beam$2) same sonar same USPAT;
transducer$2).cim. UPAD

3/7/2012 12:23:48 PM
H:\ 12-400\12460139b.wsp
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

U.S. Patent and Trademark Office

12460139 MAGUIRE, BRIAN T.
Examiner Art Unit
JAMES HULKA 3645
SEARCHED
Class Subclass Date Examiner
367 88 9/13/2011 JH
SEARCH NOTES
Search Notes Date Examiner
EAST (Keyword and Class Limited) 9/13/2011 JH
PALM (Inventor Name) 9/13/2011 JH
Google (Keyword) 9/13/2011 JH
Consulted Primary Examiner (D. Pihulic) 4/2/2012 JH
INTERFERENCE SEARCH
Class Subclass Date Examiner
367 Searched Claim Language 3/7/2012 JH
MH./
Examiner.Art Unit 3645
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POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby appoint:
DX Practitioners associated with the Customer Number: 00826
OR

] Practitioner(s) named below (if more than ten patent practitioners are to be named, then a
customer number must be used):

as attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark
Office (USPTO) and are authorized to act on behalf of the Assignee in connection with any and all
patent applications assigned only to the undersigned according to the USPTO assignment records or
assignment documents attached to this form in accordance with 37 CFR 3.73(b).

Assignee Name and Address:
NAVICO, INC.

12000 East Skelly Drive
Tulsa, OK 74128-2486

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or
equivalent) is required to be filed in each application in which this form is used. The statement
under 37 CFR 3.73(b) may be completed by one of the practitioners appointed in this form if
the appointed practitioner is authorized to act on behalf of the assignee, and must identify the
application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the

P assignee
Ne [/ /e

Signature ( Ao . Date X / v f / 20/ P~

Title (‘ ( b\W Telephone

RAY-1002
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Electronic Acknowledgement Receipt

EFSID: 12455663
Application Number: 12460139
International Application Number:
Confirmation Number: 9769

Title of Invention:

Downscan imaging sonar

First Named Inventor/Applicant Name:

Brian T. Maguire

Customer Number:

826

Filer:

Guy Randall Gosnell/Kim Shaul

Filer Authorized By:

Guy Randall Gosnell

Attorney Docket Number: 038495/369324
Receipt Date: 03-APR-2012
Filing Date: 14-JUL-2009
Time Stamp: 12:25:32

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
Assi howi f hi 37 >2306
ssignee showing of ownership per
1 CFR 3.73(b). Statement369324.pdf no 1
6da63a2d0d920f19178de8c4594efc65354
97dsd

Warnings: RAY-1p02
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Information:




52885
2 Power of Attorney NavicoPOA.pdf no 1
0a3305a75130fe0ff82377714fa15471cb78
b1b0
Warnings:
Information:
Total Files Size (in bytes); 105191

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney’s Docket No. 038495/369324 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Brian T. Maguire

Appl No.: 12/460,139 Confirmation No.: 9769
Filed: July 14, 2009 Group Art Unit: 3645
For: DOWNSCAN IMAGING SONAR _

STATEMENT UNDER 37 CFR 3.73(b)
NAVICO, INC. is:

1. [X] the assignee of the entire right, title and interest; or
2. [] an assignee of less than the entire right, title and interest
(The extent (by percentage) of its ownership interest is %)

in the patent application/patent identified above by virtue of either:

A. [X] An assignment from the inventor(s) of the patent application/patent identified above.
The assignment was recorded in the Patent and Trademark Office at Reel 023181, Frame
0828, or a true copy of the original assignment is attached.

OR

B. [] A chain of title from the inventor(s) of the patent application/patent identified above, to
the current assignee as follows:

1. From: To:
The document was recorded in the Patent and Trademark Office at
Reel ,Frame , or for which a copy thereof is attached.

2. From: To:
The document was recorded in the Patent and Trademark Office at
Reel ,Frame , or for which a copy thereof is attached.

[ ] Additional documents in the chain of title are listed on a supplemental sheet.

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to
the assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11

The undersigned is empowered to sign this statement on behalf of the assignee.

/4@&- S 20/ M

7" Date Michael D. MeC8y, Registration No. 28,098

Correspondence Address is Customer No. 00826 (Alston & Bird LLP)
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Substitute for form 1449/PTO Complete if Known
(Revised 07/2007) Application Number 12/460,139
Filing Date July 14, 2009
INFORMATION DISCLOSURE First%\lamed Inventor Bri)elm T. Maguire
STATEMENT BY APPLICANT [ Unit 3660
(Use as many sheets as necessary) Examiner Name HULKA, James R.
Sheet | 1 | of | 1 Attorney Docket Number 038495/369324
U. S. PATENT DOCUMENTS
Document Number :
Examiner | Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* | No. | Number - Kind Code (if known) | MM-DD-YYYY Applicant of Cited Document Relevant Passaglzs of Relevant Figures
ppear
274 | US-5,297,109 03-22-1994 Barksdale, Jr., et al.
275 | US-5,525,081 06-11-1996 Mardesich, et al.
276 | US-6,273,771 08-14-2001 Buckley, et al.
277 | USRE 31,026 09-07-1982 Shatto
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, English
Examiner | Cite Publication Date | Name of Patentee or Lines, Where Language
Initials* No. | Country Code - Number Kind MM-DD-YYYY | Applicant of Cited Document Relevant Passages Translation
Code (if known) or Relevant Figures | A qrached
Appear
OTHER DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, English
Examiner Cite | magazine, joumnal, serial, symposium, catalog, etc.), date, page(s) , volume-issue number(s), publisher, city and/or Language
Initials* No. country where published. Translation
Attached
Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to
applicant.

SUBMITTED: MARCH 23,2012 RAY-1002
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Electronic Acknowledgement Receipt

EFSID: 12375680
Application Number: 12460139
International Application Number:
Confirmation Number: 9769

Title of Invention:

Downscan imaging sonar

First Named Inventor/Applicant Name:

Brian T. Maguire

Customer Number:

826

Filer:

Michael D. McCoy/Judy Creel

Filer Authorized By:

Michael D. McCoy

Attorney Docket Number: 038495/369324
Receipt Date: 23-MAR-2012
Filing Date: 14-JUL-2009
Time Stamp: 08:53:47

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
101147
1 369324 _|DS.PDF yes 2
abeadb1da8a52adfa7709aca753f90af4f11
916
RAY-1002
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Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Information Disclosure Statement (IDS) Form (SB08) 2 2
Warnings:
Information:
Total Files Size (in bytes); 101147

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney's Docket No. 038495/369324 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Brian T. Maguire Confirmation No.: 9769
Appl. No.: 12/460,139 Art Unit: 3662
Filed: July 14, 2009 Examiner: HULKA, James R.
For: DOWNSCAN IMAGING SONAR

Mail Stop Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
CITATION UNDER 37 C.F.R. § 1.97

Attached is a list of documents on form PTO-1449 along with a copy of any cited foreign
patent documents and non-patent literature documents in accordance with 37 CFR § 1.98(a)(2).

It is requested that the Examiner consider these documents and officially make them of
record in accordance with the provisions of 37 C.F.R. § 1.97 and Section 609 of the MPEP. By
identifying the listed documents, Applicant in no way makes any admission as to the prior art

status of the listed documents, but is instead identifying the listed documents for the sake of full

disclosure.
Respectfully submitted,
Patrick L. Kartes
Registration No. 64,678

Customer No. 00826

ALSTON & BIRD LLP

Bank of America Plaza

101 South Tryon Street, Suite 4000
Charlotte, NC 28280-4000

Tel Charlotte Office (704) 444-1000
Fax Charlotte Office (704) 444-1111

ELECTRONICALLY FILED USING THE EFS-WEB ELECTRONIC FILING SYSTEM OF THE UNITED STATES PATENT &
TRADEMARK OFFICE ON MARCH 23, 2012.
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Doc code: RCEX PTO/SB/30EFS (07-09)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2C12. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a ccllection of information unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application |, 66139 Filing | 5409.07-14 Dockst Number | 501 66/369304 Art 1 3662
Number Date (if applicable) Unit

First Named Maguire Examiner James R. Hulka

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

Other Amendment After Final Filed 02-21-2012

[ ] Enclosed

[] Amendment/Reply
|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s}

[] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 160605

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature

[] Applicant Signature
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Doc code: RCEX

Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a ccllection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

/Donald M. Hill, Jr./

Date (YYYY-MM-DD)

2012-03-05

Name

Donald M. Hill, Jr.

Registration Number

40646

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for

reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

EFS - Web 2.1.15
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submissicn related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of reccrds may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiaticns.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, toc whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the Internaticnal Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
ar his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authoerity of 44 U.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used toc make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 12460139

Filing Date: 14-Jul-2009

Title of Invention: Downscan imaging sonar

First Named Inventor/Applicant Name: Brian T. Maguire

Filer: Donald Merton Hill/Grace Rippy
Attorney Docket Number: 038495/369324

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
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. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Request for continued examination 1801 1 930 930
Total in USD ($) 930
RAY-1002
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Electronic Acknowledgement Receipt

EFSID: 12225307
Application Number: 12460139
International Application Number:
Confirmation Number: 9769

Title of Invention:

Downscan imaging sonar

First Named Inventor/Applicant Name:

Brian T. Maguire

Customer Number:

826

Filer:

Donald Merton Hill/Grace Rippy

Filer Authorized By:

Donald Merton Hill

Attorney Docket Number: 038495/369324
Receipt Date: 05-MAR-2012
Filing Date: 14-JUL-2009
Time Stamp: 15:43:54

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $930
RAM confirmation Number 2214
Deposit Account 160605
Authorized User
File Listing:
RAY-1p02
Document . L. . File Size(Bytes)/ Multi P@gesof (37
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)




. o 697813
1 Request for CorEtRIQE)Ed Examination 369324_RCETransmittal.pdf no 3
7f3a2d6d33513d475e64bdec35d546e1072|
9b908
Warnings:
Information:
30035
2 Fee Worksheet (SB06) fee-info.pdf no 2
a0f77a22be07310ef4f9ed5f43chce4b9261
45ea
Warnings:
Information:
Total Files Size (in bytes); 727848

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/06 (07-086)

Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Apvication or Docket Nurmber | Fiing Date
Substitute for Form PTO-875 12/460,139 07/14/2009 D To be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
e (37 CFR 1.16(a), (b), or (c))
L] sEARCH FEE N/A N/A N/A N/A
e (37 CFR 1.16(k), (i), or (m))
[0 examINATION FEE
{37 CFR 1.16(0), (p), or (qQ)) N/A N/A N/A N/A
LA | T on [
INDEPENDENT CLAIMS , . _ -
(37 CFR 1.16(h)) minus 3 = X$ = XS =

If the specification and drawings exceed 100
[JAPPLIGATION SIZE FEE _sheets of paper, the applicgtion size fee due
(37 CFR 1.16(5)) is $_2_50 ($125 for small entity) for each
: additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

P
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()

* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL

APPLICATION AS AMENDED — PART Il

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
— 03/05/2012 AFTER PREVIOUSLY EXTRA RATE (9) FEE ($) RATE ($) FEE ($)
E AMENDMENT PAID FOR
S T?g(?)') (27 OFR ~ 79 Minus | * 99 -0 X$ = OR | x seo= 0
5 )
Z | hoepender -3 Minus | =4 -0 xs = oR [ x ses0- 0
LIJ P—
<§t ] Application Size Fee (37 GFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE (9) FEE ($) RATE ($) FEE ($)
= AMENDMENT PAID FOR
Z || Total a7cFr . ; xx - -
i R Minus = X$ = OCR | X8 =
Independent " . e
g 537C€R1.16(h2 Minus = X$ = OR | X% =
& | [ application Size Fes (37 CFR 1.16(s)
=
<C D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE
b oy L6 ISttument Examiner
the “Highest Number Previously Paid For’ is less than 20, enter . /MARY HOLMES/

*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/460,139 07/14/2009 Brian T. Maguire 038495/369324 9769
826 7590 02/27/2012
ALSTON & BIRD LLP | EXAMINER |
BANK OF AMERICA PLAZA HULKA, JAMES R
101 SOUTH TRYON STREET, SUITE 4000
CHARLOTTE, NC 28280-4000 | ARTONIT | pameNuMmEr |
3662
| MAIL DATE | DELIVERY MODE |
02/27/2012 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)
Advisory Action 12/460,139 MAGUIRE, BRIAN T.
Before the Filing of an Appeal Brief Examiner Art Unit
JAMES HULKA 3662

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
THE REPLY FILED 21 February 2012 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.

1. [0 The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of this
application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which places the
application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request
for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the following time
periods:

a) D The period for reply expires __ months from the mailing date of the final rejection.

b) D The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In
no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN TWO
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee

have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee

under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed,

may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

NOTICE OF APPEAL

2. [ The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of
filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since
a Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3.X The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because
(a)IZI They raise new issues that would require further consideration and/or search (see NOTE below);

(b)|:| They raise the issue of new matter (see NOTE below);

(c) [ They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for

appeal; and/or

(d)|:| They present additional claims without canceling a corresponding number of finally rejected claims.

NOTE: The claims have been amended fo introduce new limitations (images of fan-shaped regions arranged in a
progressive order) that require new search for patentability. (See 37 CFR 1.116 and 41.33(a)).

4. [] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5.1 Applicant’s reply has overcome the following rejection(s):

6. Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the
non-allowable claim(s).

7.1 For purposes of appeal, the proposed amendment(s): a) [] will not be entered, or b) [] will be entered and an explanation of
how the new or amended claims would be rejected is provided below or appended.

The status of the claim(s) is (or will be) as follows:

Claim(s) allowed:
Claim(s) objected to:
Claim(s) rejected:
Claim(s) withdrawn from consideration:

AFFIDAVIT OR OTHER EVIDENCE

8. [ The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and
was nhot earlier presented. See 37 CFR 1.116(e).

9. [ The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be
entered because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

10. [0 The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

11. [ The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

12. [] Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).

13. [ Other: .
/Thomas H. Tarcza/ MNoHJ
Supervisory Patent Examiner, Art Unit 3662 Examiner, Art Unit 3662
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Application No. Applicant(s)

, -, ] 12/460,139 MAGUIRE, BRIAN T.
Applicant-Initiated Interview Summary i i

Examiner Art Unit

JAMES HULKA 3662

All participants (applicant, applicant’s representative, PTO personnel):

(1) JAMES HULKA. (3)Donald Hill (Reg. No. 40.646).

(2) Aaron Coleman (applicant). (4) .

Date of Interview: 16 February 2012.

Type: [ Telephonic [ Video Conference
X Personal [copy given to: [X] applicant  [X] applicant’s representative]

Exhibit shown or demonstration conducted: [X] Yes [ No.
If Yes, brief description: Printed Sonar Images.

Issues Discussed []101 [112 [J102 X103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 57,76 and 134.

Identification of prior art discussed: Hamada.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Representative and applicant discussed teachings of prior art. Examiner clarified interpretation of references
discussed in rejection. Possible amendments were discussed. Procedures going forward regarding after-final
amendments, advisory actions and filing of RCE were quickly reviewed. No formal agreement was reached..

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a hon-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

/JAMES HULKA/
Examiner, Art Unit 3662

RAN
U.S. Patent and Trademark Office =
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, ho separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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PATENT

Response Under 37 C.F.R. 1.116 — Expedited
Procedure — Examining Group 3662

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No.: 12/460,139 Confirmation No.: 9769
Applicant(s):  Hebert et al.

Filed: 07/14/2009

Art Unit: 3662

Examiner: James R. Hulka

Title: DOWNSCAN IMAGING SONAR

Docket No.: 038495/369324
Customer No.: 00826

Mail Stop AF
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
AMENDMENT AFTER FINAL UNDER 37 C.F.R. § 1.116
Sir:
In response to the final Office Action dated December 20, 2011, please reconsider the

above-identified application in light of the following amendments and remarks:

Amendments to the Claims are reflected on the listing of claims that begins on page 2 of this
paper.

Remarks begin on page 15 of this paper.
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Appl. No.: 12/460,139
Amdt. dated: 2/21/2012
Reply to Office Action dated 12/20/2011

Amendments to the Claims:

1-56. (Canceled)

57. (Currently Amended) A-transdueer sonar assembly for imaging an underwater

environment beneath a watercraft traveling on a surface of a body of water, the sonar assembly

comprising:

a housing mountable to-a the watercraft-eapable-eftraversing-a-surface-of-a-body-of
water; and

a_single linear downscan transducer element positioned within the housing, the linear
downscan transducer element having a substantially rectangular shape configured to produce a
fan-shaped sonar beam having a relatively narrow beamwidth in a direction parallel to a
longitudinal length of the linear downscan transducer element and a relatively wide beamwidth
in a direction perpendicular to the longitudinal length of the transducer element, the linear
downscan transducer element being positioned with the longitudinal length thereof extending in
a fore-to-aft direction of the housing;

wherein the linear downscan transducer element is positioned within the housing to
project fan-shaped sonar-pulses beams in a direction substantially perpendicular to a plane

corresponding to the surface of the body of water, said sonar beams being repeatedly emitted so

as to sequentially insonify different fan-shaped regions of the underwater environment as the

watercraft travels: and

a sonar signal processor receiving signals representative of sonar returns resulting from

each of the fan-shaped sonar beams and processing the signals to produce sonar image data for

each fan-shaped region and to create an image of the underwater environment as a composite of

images of the fan-shaped regions arranged in a progressive order corresponding to the travel of

the watercraft.
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Appl. No.: 12/460,139
Amdt. dated: 2/21/2012
Reply to Office Action dated 12/20/2011

58. (Currently Amended) The-transdueer sonar assembly of claim 57, wherein the linear
downscan transducer element is configured to operate at a selected one of at least two selectable

operating frequencies.

59. (Currently Amended) The-transdueer sonar assembly of claim 57, wherein the
selectable operating frequencies include about 455 kHz and 800 kHz.

60. (Currenﬂy Amended) The-transducer sonar assembly of claim 57, wherein the
beamwidth of the linear downscan transducer element is about 0.8 degrees by about 32 degrees

or about 1.4 degrees by about 56 degrees.

61. (Currently Amended) The-transdueer sonar assembly of claim 57, wherein the linear

downscan transducer-assembly element is configured to communicate with a single transceiver.

62. (Currently Amended) The-transdueer sonar assembly of claim 57, wherein a length
of a rectangular face of the linear downscan transducer element is about 120 mm and a width of

the rectangular face of the linear downscan transducer element is about 3 mm.

63. (Previously Presented) The-transducer sonar assembly of claim 57, wherein the
housing is mountable to the watercraft such that the fan-shaped beam extends from one side of

the watercraft to an opposite side of the watercraft.

64. (Currently Amended) The-transdueer sonar assembly of claim 57, wherein the

housing has a streamlined shape.

65. (Currently Amended) The-transdueer sonar assembly of claim 57, wherein the
beamwidth in the direction parallel to a longitudinal length of the linear downscan transducer
element is less than about five percent as large as the beamwidth of the sonar beam in the

direction perpendicular to the longitudinal length of the linear downscan transducer element.
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Appl. No.: 12/460,139
Amdt. dated: 2/21/2012
Reply to Office Action dated 12/20/2011

66. (Currently Amended) The-transdueer sonar assembly of claim 57, wherein the linear
downscan transducer element is configured to provide data displayable as sonar data images in
which images corresponding to data received via the linear downscan transducer element provide

data regarding bottom features over less than fifty percent of a display screen when displayed.

67. (Currently Amended) The-transdueer sonar assembly of claim 57, wherein the linear
downscan transducer element is configured to provide data displayable as sonar data images in
which images corresponding to data received via the linear downscan transducer element provide

data regarding bottom features over less than twenty percent of a display screen when displayed.

68. (Currently Amended) The-transdueer sonar assembly of claim 57, wherein the linear
downscan transducer element is configured to provide data displayable as sonar data images in
which images corresponding to data received via the linear downscan transducer element provide

data indicative of bottom depth.

69. (Currently Amended) The-transdueer sonar assembly of claim 57, wherein the linear
downscan transducer element is configured to provide data displayable as sonar data images in
which images corresponding to data received via the linear downscan transducer element provide

data indicative of water column features.

70. (Currently Amended) The-transdueer sonar assembly of claim 57, wherein the linear
downscan transducer element is configured to provide data displayable as sonar data images

indicative of bottom data.

71. (Currently Amended) The-transdueer sonar assembly of claim 57, wherein the linear
downscan transducer element is configured to provide data displayable as sonar data images

indicative of two or more of depth data water column data and bottom data.
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Appl. No.: 12/460,139
Amdt. dated: 2/21/2012
Reply to Office Action dated 12/20/2011

72. (Currently Amended) The-transdueer sonar assembly of claim 57, further comprising
a circular transducer element positioned to project conical sonar pulses in a direction

substantially perpendicular to the plane corresponding to the surface.

73. (Currently Amended) The-transdueer sonar assembly of claim 72, wherein the linear

downscan and circular transducer elements are in the same housing.

74. (Currently Amended) The-transdueer sonar assembly of claim 72, wherein the linear

downscan transducer and circular transducer elements are positioned to project fan-shaped and

conical sonar beams that at least partially overlap.

75. (Currently Amended) The-transdueer sonar assembly of claim 72, wherein the sonar
signal returns from the circular transducer element and linear downscan transducer element

provide generally simultaneous data.

76. (Currently Amended) A sonar system for imaging an underwater environment

beneath a watercraft traveling on a surface of a body of water, the sonar system comprising:

a_single linear downscan transducer element positioned within a housing that is
mountable to-a the watercraft-that-traverses-a-surface-of a-body-ofwater, the linear downscan
transducer element having a substantially rectangular shape configured to produce a fan-shaped
sonar beam having a relatively narrow beamwidth in a direction parallel to longitudinal length of
the linear downscan transducer element and a relatively wide beamwidth in a direction
perpendicular to the longitudinal length of the transducer element, the linear downscan
transducer element being positioned with the longitudinal length thereof extending in a fore-to-
aft direction of the housing;

wherein the linear downscan transducer element is positioned to project fan-shaped sonar

pulses beams in a direction substantially perpendicular to a plane corresponding to the surface of

the body of water, said sonar beams being repeatedly emitted so as to sequentially insonify

different fan-shaped regions of the underwater environment as the watercraft travels;
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Appl. No.: 12/460,139
Amdt. dated: 2/21/2012
Reply to Office Action dated 12/20/2011

a sonar module configured to enable operable communication with the linear downscan

transducer element, the sonar module including:
a sonar signal processor to process sonar return signals, and
at least one transceiver configured to provide communication between the linear
downscan transducer element and the sonar signal processor,

the sonar signal processor receiving signals representative of sonar returns

resulting from each of the fan-shaped sonar beams and processing the signals to produce

sonar image data for each fan-shaped region and to create an image of the underwater

environment as a composite of images of the fan-shaped regions arranged in a

progressive order corresponding to the travel of the watercrafi.

77. (Original) The sonar system of claim 76, wherein the sonar module further comprises

an Ethernet hub in communication with the signal processor.

78. (Original) The sonar system of claim 76, wherein the sonar module is provided

within a separate housing.

79. (Currently Amended) The sonar system of claim 76, further comprising at least one

visual display presenting-an the image-representing-the-processed-sonar-return-signals.

80. (Original) The sonar system of claim 79, wherein the display and the sonar module

are in the same housing.

81. (Original) The sonar system of claim 79, wherein at least one display of the plurality
of displays is enabled to simultaneously provide different images representing different

information from the processed sonar return signals.

82. (Original) The sonar system of claim 76, wherein the sonar module further comprises

configuration settings defining a predefined set of display images that may be presented.

60f23 RAY-1002
286 of 737




Appl. No.: 12/460,139
Amdt. dated: 2/21/2012
Reply to Office Action dated 12/20/2011

83. (Currently Amended) The sonar system of claim 76, wherein the linear downscan
transducer element is configured to operate at a selected one of at least two selectable operating

frequencies.

84. (Original) The sonar system of claim 76, wherein the selectable operating

frequencies include about 455 kHz and 800 kHz.
85. (Canceled)

86. (Previously Presented) The sonar system of claim 76, wherein the housing is
mountable to the watercraft such that the fan-shaped beam extends from one side of the

watercraft to an opposite side of the watercraft.
87. (Canceled)

88. (Currently Amended) The sonar system of claim 76, wherein the sonar signal
processor is configured to display images of sonar data in which images corresponding to data
received via the linear downscan transducer element provide data regarding bottom features over

less than fifty percent of a display screen when displayed.

89. (Currently Amended) The sonar system of claim 76, wherein the sonar signal
processor is configured to display images of sonar data corresponding to data received via the

linear downscan transducer element representing bottom data.

90. (Currently Amended) The sonar system of claim 76, wherein the sonar signal
processor is configured to display images of sonar data corresponding to data received via the

linear downscan transducer element representing water column data.
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Appl. No.: 12/460,139
Amdt. dated: 2/21/2012
Reply to Office Action dated 12/20/2011

91. (Currently Amended) The sonar system of claim 76, wherein the sonar signal
processor is configured to display images of sonar data corresponding to data received via the

linear downscan transducer element representing depth data.

92. (Currently Amended) The sonar system of claim 76, wherein the sonar signal
processor is configured to display images of sonar data corresponding to data received via the
linear downscan transducer element representing two or more of depth data, water column data

and bottom data.

93. (Currently Amended) The sonar system of claim 76, wherein the sonar signal
processor is configured to display images of sonar data corresponding to data received via the
linear downscan transducer element representing data vertically below the linear transducer

element.

94. (Original) The sonar system of claim 76, further comprising a circular transducer

element producing a conical downscan beam.

95. (Original) The sonar system of claim 76, further comprising a circular transducer

element producing a conical downscan beam from within the housing.

96. (Currently Amended) The sonar system of claim 94, wherein the fan-shaped sonar
pulses beams from the linear downscan transducer element and the sonar pulses from the circular

transducer element insonify areas of the bottom that at least partially overlap.

97. (Currently Amended) The sonar system of claim 94, wherein the sonar signal returns
from the circular transducer element and linear downscan downscan element provide generally

simultaneous data.
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Appl. No.: 12/460,139
Amdt. dated: 2/21/2012
Reply to Office Action dated 12/20/2011

98. (Original) The sonar system of claim 76, further comprising sources of data from at

least one of the group of radar, GPS, digital mapping, time and temperature.

99. (Original) The sonar system of claim 98, wherein a display format for display of the

data is in a user selectable format.

100. (Currently Amended) The sonar assembly of claim 57, wherein the linear downscan
transducer element is configured to emit_fan-shaped sonar-pulses beams as well to receive echo

returns and convert sound energy of the echo returns into electrical signals.

101. (Currently Amended) The sonar system of claim 76, wherein the linear downscan
transducer element is configured to emit_fan-shaped sonar-pulses beams as well to receive echo

returns and convert sound energy of the echo returns into electrical signals.

102. (Previously Presented) The sonar assembly of claim 57, wherein the housing is

mounted to the watercraft.

103. (Currently Amended) The sonar assembly of claim 57, wherein the linear downscan

transducer element is configured to produce a generally planar fan-shaped beam.

104. (Previously Presented) The sonar system of claim 76, further comprising a display

in communication with the sonar module.

105. (Previously Presented) The sonar system of claim 104, wherein the sonar module

and display communicate with each other via a network.

106. (Previously Presented) The sonar system of claim 104, further comprising at least

one additional display in communication with the sonar module.
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Appl. No.: 12/460,139
Amdt. dated: 2/21/2012
Reply to Office Action dated 12/20/2011

107. (Previously Presented) The sonar system of claim 104, further comprising a user
interface in communication with the sonar module and configured to receive an input from a

user.

108. (Previously Presented) The sonar system of claim 107, wherein the display, the

sonar signal processor, and the user interface are all contained in a single housing.

109. (Previously Presented) The sonar system of claim 107, wherein the user interface is

part of the display.

110. (Currently Amended) The sonar system of claim 104, wherein the linear downscan
transducer element, the transceiver, and the display respectively comprise at least two separate

modules.

111. (Currently Amended) The sonar system of claim 76, wherein the housing

containing the linear downscan transducer element is mounted to the watercraft.

112. (Currently Amended) The sonar system of claim 76, wherein the housing
containing the linear downscan transducer element is mounted on an intermediate structure that

in turn is mounted to the watercraft.

113. (Previously Presented) The sonar system of claim 104, wherein the sonar signal
processor is further configured to implement signal processing or enhancement to improve

display characteristics.

114. (Previously Presented) The sonar system of claim 104, wherein the sonar signal

processor is further configured to process GPS information.

115. (Previously Presented) The sonar system of claim 104, wherein the sonar signal

processor is further configured to process waypoint designations.

116. (Previously Presented) The sonar system of claim 104, wherein the sonar signal

processor is further configured to process time data.
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Appl. No.: 12/460,139
Amdt. dated: 2/21/2012
Reply to Office Action dated 12/20/2011

117. (Previously Presented) The sonar system of claim 104, wherein the sonar signal

processor is further configured to process temperature data.

118. (Previously Presented) The sonar system of claim 104, wherein the sonar signal

processor is further configured to implement a notice or alarm regarding depth.

119. (Previously Presented) The sonar system of claim 104, wherein the sonar signal

processor is further configured to implement a notice or alarm regarding presence of fish.

120. (Previously Presented) The sonar system of claim 104, wherein the sonar signal
processor is further configured to implement a notice or alarm regarding proximity of other

watercraft.

121. (Previously Presented) The sonar system of claim 104, wherein the processor, in
combination with a memory, stores incoming transducer data or screen images for future

playback or transfer.

122, (Previously Presented) The sonar system of claim 104, wherein the sonar signal

processor is further configured to perform additional processing to implement zoom.

123. (Previously Presented) The sonar system of claim 104, wherein the sonar signal
processor is further configured to perform additional processing to correlate sonar data to a GPS

position.

124, (Currently Amended) The sonar system of claim 76, wherein the housing

containing the linear downscan transducer element has a streamlined profile.

125. (Currently Amended) The sonar system of claim 76, wherein the housing
containing the linear downscan transducer element is mounted on an accessory on the watercraft

enabling the fan-shaped beam to assume various orientations with respect to the watercraft.

126. (Withdrawn, Currently Amended) The sonar system of claim 76, further comprising

a linear side scan transducer element positioned and configured to produce a fan-shaped beam
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Appl. No.: 12/460,139
Amdt, dated: 2/21/2012
Reply to Office Action dated 12/20/2011

aimed downwardly and outwardly to one side of the watercraft, wherein dimensions and
operating frequencies of the linear downscan transducer element and the linear side scan
transducer element are selected to minimize or eliminate any gap between the respective fan-

shaped beams.

127. (Previously Presented) The sonar system of claim 76, further comprising a display
in communication with the sonar module, and wherein the system is configured to indicate a

position of the watercraft on the display.

128. (Previously Presented) The sonar system of claim 76, further comprising a display
in communication with the sonar module, and wherein the system is configured to indicate water

depth on the display.

129. (Previously Presented) The sonar system of claim 76, further comprising a second
transducer positioned and configured to produce a conical sonar beam directed downwardly from
the watercraft, wherein the system further includes a display in communication with the sonar
module, and wherein the system is configured to indicate on the display an intensity of a return

echo received from the conical sonar beam.

130. (Currently Amended) The sonar system of claim 129, wherein the linear downscan

transducer element and the second transducer are both contained in the housing.

131. (Currently Amended) The sonar system of claim 129, wherein the linear downscan

transducer element and the second transducer operate at different respective frequencies.

132. (Withdrawn, Currently Amended) The sonar system of claim 76, further comprising
a linear side scan transducer element positioned and configured to produce a fan-shaped beam
aimed downwardly and outwardly to one side of the watercraft, wherein the linear downscan

transducer element and the linear side scan transducer element are both contained in the housing.

133, (Withdrawn, Currently Amended) The sonar system of claim 132, further

comprising a second linear side scan transducer element positioned and configured to produce a
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fan-shaped beam aimed downwardly and outwardly to an opposite side of the watercraft,
wherein the linear downscan transducer element and the linear side scan transducer elements are

all contained in the housing.

134. (Currently Amended) A sonar imaging apparatus comprising:

a housing mountable to a watercraft that traverses a surface of a body of water, the
watercraft defining a center plane that extends from fore to aft and that is perpendicular to the
surface of the body of water; and

a linear transducer element positioned within the housing, the linear transducer element
being configured to produce a_fan-shaped sonar beam having a longitudinal beamwidth in a
direction parallel to a longitudinal length of the linear transducer element that is significantly less
than a transverse beamwidth of the sonar beam in a direction perpendicular to the longitudinal
length of the transducer element; |

wherein the housing is configured for mounting to the watercraft such that the
longitudinal length of the linear transducer element is parallel to said center plane, and

wherein the transverse beamwidth of the sonar beam is sufficiently wide in relation to a
direction in which the linear transducer element is aimed such that the transverse beamwidth
spans from a port side of said center plane to a starboard side of said center plane, said fan-

shaped sonar beam being repeatedly emitted so as to sequentially insonify different fan-shaped

regions of an underwater environment beneath the watercraft as the watercraft travels across the

surface of the water; and

a sonar signal processor receiving signals representative of sonar returns resulting from

each of the fan-shaped sonar beams and processing the signals to produce sonar image data for

each fan-shaped region and to create an image of the underwater environment as a composite of

images of the fan-shaped regions arranged in a progressive order corresponding to the travel of

the watercraft.

135. (Withdrawn) The sonar imaging apparatus of claim 134, further comprising:
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a second linear transducer element positioned within the housing, the second linear
transducer element being configured to produce a second sonar beam having a longitudinal
beamwidth in a direction parallel to a longitudinal length of the second linear transducer element
that is significantly less than a transverse beamwidth of the second sonar beam in a direction

perpendicular to the longitudinal length of the second linear transducer element.

136. (Withdrawn) The sonar imaging apparatus of claim 135, wherein the housing is
configured for mounting to the watercraft such that the longitudinal length of the second linear
transducer element is parallel to said center plane, and wherein the second linear transducer
element is arranged such that the second sonar beam extends primarily in a direction different

from the sonar beam of the first linear transducer element.
137. (Withdrawn) The sonar imaging apparatus of claim 136, wherein the transverse

beam width of the second sonar beam spans generally to a port side or a starboard side of said

center plane.
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REMARKS

Claims 57-84, 86, and 88-125, 127-131, and 134 are pending in the present application.
Claims 126, 132-133, and 135-137 have been withdrawn from consideration by the Examiner.

In the Office Action, Claims 57, 60-61, 63, 65, 68-71, 76, 78-80, 86, 89-93, 100-104,
107-108, 110-113, 119, 121, 125, 127-128, and 134 were rejected under 35 U.S.C. 103(a) as
being unpatentable over U.S. Patent 5,805,528 to Hamada (“Hamada”) in view of Imagenex —
Sonar Theory and Applications — Model 855 (“Imagenex™). Claim 62 was rejected under 35
U.S.C. 103(a) as being unpatentable over Hamada and Imagenex, in further view of U.S. Patent
5,850,372 to Blue and U.S. Patent 4,774,837 to Bird. Claims 64, 77, 105, and 124 were rejected
as unpatentable over Hamada and Imagenex, in further view of U.S. Patent 7,542,376 to
Thompson. Claims 58, 66-67, 81, 83, and 88 were rejected as unpatentable over Hamada and
Imagenex, in further view of U.S. Patent Application Publication 2007/0025183 to Zimmerman.
Claims 98-99, 106, 109, 114-118, 120, and 122-123 were rejected as unpatentable over Hamada
and Imagenex, in further view of Matrix 97 GPS Trackplotter — Operations Manual. Claims 59
and 84 were rejected as unpatentable over Hamada and Imagenex, in further view of U.S. Patent
4,538,249 to Richard and U.S. Patent 5,184,330 to Adams. Claim 82 was rejected as
unpatentable over Hamada and Imagenex, in further view of U.S. Patent 5,142,502 to Thompson.
Claims 72, 75, 94, 97, 129-131 were rejected as unpatentable over Hamada and Imagenex, in
further view of U.S. Patent Application Publication 2006/0023570 to Betts. Claims 73-74 and
95-96 were rejected as unpatentable over Hamada and Imagenex, in further view of U.S. Patent

5,991,239 to Fatemi-Booshehri.

Information Disclosure Statement

The Office Action noted that the previously filed information disclosure statement is
being considered by the Examiner. However, the Office Action also stated that “due to the
excessive number of references, they have only been given a cursory review to gather relevance
to the claimed inventions.” Applicant requests that these references be given full review and

consideration for proper placement on the record.

150f23 RAY-1002
295 of 737




Appl. No.: 12/460,139
Amdt. dated: 2/21/2012
Reply to Office Action dated 12/20/2011

Election of Claims

In addition to withdrawing Claims 126, 132-133, and 135-137 from consideration, the
Office Action also required election between two species. Species I encompasses a downscan
linear transducer element with or without an optional conical downscan transducer element.
Species II encompasses a downscan linear transducer element with an additional linear side scan
transducer element. The Office Action indicated that Claims 57-84, 86, and 88-99 are generic to
both species. Additionally, the Office Action indicated that Applicant constructively elected an
invention that does not include a side scan transducer element. Thus, it appears that the Office
Action takes the position that Species I has been constructively elected. In any event, Applicant
hereby elects Species I for examination. The claims that read, either generically or specifically,

on Species [ are: Claims 57-84, 86, 88-125, 127-131, and 134.

Summary of Interview

Applicant thanks the Examiner for his courtesy in conducting a personal interview on
February 16, 2012, with the undersigned as well as Aaron Coleman, Applicant’s employee. In
the interview, the Examiner explained his interpretation of the claims and the cited references.
Applicant’s representatives explained the differences between the claimed invention and the
references, particularly with respect to Hamada’s failure to teach any linear downscan transducer
element producing a fan-shaped sonar beam, as further elaborated on below. A number of

possible claim amendments were discussed, but no formal agreement was reached.

Summary of Claim Amendments

Applicant has amended each of independent Claims 57, 76, and 134 in generally similar
fashion. Specifically, these claims now recite that the fan-shaped sonar beams are repeatedly
emitted so as to sequentially insonify different fan-shaped regions of the underwater environment
beneath the watercraft as the watercraft travels. The claims now further include a sonar signal
processor to process sonar return signals, the sonar signal processor receiving the sonar return

signals representative of each of the fan-shaped sonar beams and processing the signals to
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produce sonar image data for each fan-shaped region and to create an image of the underwater
environment as a composite of images of the fan-shaped regions arranged in a progressive order
corresponding to the travel of the watercraft. Support for these amendments is provided in the
application as filed (see, e.g., Figures 5 and 12B-12F, paragraphs 0051-0056, and paragraph
0068), such that no new matter has been added.

Claims 57 and 76 additionally have been amended, for clarity, to refer to a linear
downscan transducer element (to distinguish from a linear side scan transducer element, for
example), and to recite that there is a single such linear downscan transducer element (to
distinguish over an array-type transducer having multiple elements arranged in some type of
array for use in phased-array beam steering). Support for this amendment is present throughout
the application as filed, such that no new matter has been added. It will be understood, of course,
that the recitation of a “single linear downscan transducer element” does not require the single
element to be a monolithic structure formed of a single crystal of material. It is well known in
the transducer field that a plurality of such crystals can be arranged (e.g., end-to-end) and can be
electrically connected to circuitry such that the plurality of crystals act together as if they were a
single crystal or element. Claims 57 and 76 encompass any “single downscan transducer
element” (whether monolithic or not) as distinct from a multi-element phased array-type

transducer.

Response to Rejections under 35 U.S.C. 103(a)

Claims 57, 60-61, 63, 65, 68-71, 76, 78-80, 86, 89-93, 100-104, 107-108, 110-113, 119,
121, 125, 127-128, and 134 were rejected under 35 U.S.C. §103(a) as being unpatentable over

Hamada in view of Imagenex.

The present application currently includes independent Claims 57 and 76 directed to a

transducer assembly and sonar system, respectively. Independent Claim 57 currently recites:
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57. A sonar assembly for imaging an underwater environment beneath a
watercraft traveling on a surface of a body of water, the sonar assembly
comprising:

a housing mountable to the watercraft;

a single linear downscan transducer element positioned within the
housing, the linear downscan transducer element having a substantially
rectangular shape configured to produce a fan-shaped sonar beam having a
relatively narrow beamwidth in a direction parallel to a longitudinal length of the
linear downscan transducer element and a relatively wide beamwidth in a
direction perpendicular to the longitudinal length of the transducer element, the
linear downscan transducer element being positioned with the longitudinal length
thereof extending in a fore-to-aft direction of the housing;

wherein the linear downscan transducer element is positioned within the
housing to project fan-shaped sonar beams in a direction substantially
perpendicular to a plane corresponding to the surface of the body of water, said
fan-shaped sonar beams being repeatedly emitted so as to sequentially insonify
different fan-shaped regions of the underwater environment as the watercraft
travels; and

a sonar signal processor receiving signals representative of sonar returns
resulting from each of the fan-shaped sonar beams and processing the signals to
produce sonar image data for each fan-shaped region and to create an image of the
underwater environment as a composite of images of the fan-shaped regions
arranged in a progressive order corresponding to the travel of the watercraft.

Independent Claim 76 includes similar recitations in the context of a sonar system.

With regard to independent Claims 57 and 76 as examined, the final Office Action
asserted that Hamada and Imagenex render the claimed invention unpatentable. The Office
Action asserted that Hamada teaches a transducer assembly with a linear transducer element
configured to produce a fan-shaped beam in a direction substantially perpendicular to a plane
corresponding to the surface. The Office Action referred to the Abstract, FIGS. 9 and 10, and
col. 8, lines 10-20 of Hamada as support for this assertion. Additionally, the Office Action
asserted that Imagenex teaches a linear transducer element being positioned with the longitudinal

length extending in a fore-to-aft direction of a housing. Finally, the Office Action asserted that it
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would have been obvious to position the transducer assembly taught by Hamada in the fore-to-aft

direction, as allegedly taught by Imagenex.

Applicant respectfully disagrees with the rejections. Applicant submits that an erroneous
interpretation of Hamada has led to the conclusion that Hamada teaches “a linear transducer
element...having a rectangular shape configured to produce a fan-shaped sonar beam” and
positioned to project these fan-shaped sonar beams “in a direction substantially perpendicular to
a plane corresponding to the surface of the body of water” as recited by independent Claim 57.
The Final Office Action pointed to the Abstract, FIGS. 9 and 10, and col. 8, lines 10-20 of
Hamada and alleged, in relevant part, that Hamada teaches a linear transducer element
configured to project a fan-shaped beam in a direction perpendicular to the surface of the water
(e.g., a linear downscan transducer element). When Hamada is evaluated for all of what it
teaches, however, it becomes apparent that no “linear transducer element” producing a “fan-

shaped sonar beam” is taught or suggested.

Applicant particularly notes that the Office Action’s reliance on FIGS. 9 and 10 is
misplaced, and an incorrect conclusion has been drawn based primarily on those two figures.
Hamada discloses an underwater detection system with the purpose of mapping the bottom sea
floor in a circle underneath the boat (shown in FIGS. 9-11). Hamada describes that a transducer
in the form of a multi-element array (see FIGS. 18-19) is used in connection with the conceptual
drawing of FIG. 9. The transducer 1 consists of multiple transducer elements 1A arranged in a
linear array. Hamada’s transducer transmits sonar pulses in a “wide area” underneath the boat
(col. 7, lines 46-50)! Hamada’s apparatus then uses a phase-shifting beam forming technique to
receive the sonar returns (see, e.g., the arrow directly below the boat in FIG. 9) from a “narrow”
area (col. 8, lines 16-19). Clearly the “wide” area into which the sonar pulse is transmitted must
be different from the “narrow” area scanned by the receiver, or else Hamada would not have
used the term “wide” to describe the transmission, while describing the fan-like area as

“narrow.”
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It is important to recognize the difference between a transmitted (or produced) sonar
beam, and a so-called “receiving beam”. In particular, Hamada states that “the transducer 1
transmits ultrasonic waves into a wide area” and then “the receiving beam is caused to scan a
fan-like area passing through a vertical line extended exactly downward from the ship Q” (col. 7,
lines 47-50). Thus, transmission of the wide-area sonar pulses in Hamada is not from a “linear
transducer element” producing a “fan-shaped beam” in a “direction substantially perpendicular

to a plane corresponding to the surface of the body of water” as recited in the present claims.

While FIG. 9 appears to show a “fan-shaped” insonified area S1 below the boat, this area
is conceptual in nature and misleading. In particular, Hamada describes that a “receiving beam
is steered in the direction of the array of transducer elements (arrow A in FIG. 9) to scan a
narrow strip of bottom area S1 beneath the ship” (col. 3, lines 3-6, italics added). Additionally,
with reference to FIGS. 18 and 19, Hamada states that “[w]hen receiving echo signals, adjacent
transducer elements 1A of the array are successively given constant time delays or phase
differences so that received signal phases of the individual transducer elements 1A align each
other with regard to echoes from a particular direction. This means that the transducer 1 as a
whole forms a receiving beam pointing in that particular direction.” See col. 6, lines 25-33.
Therefore, Hamada requires the use of multiple transducer elements that are physically
distributed in an array, as distinct from a single linear transducer element. Moreover, only by
imposing time delays or phase differences is the receiving beam of Hamada steered or scanned

underneath the boat to capture sonar data.

Thus, the “receiving beam” of Hamada represents the window that is “listened to” by the
multi-element transducer array as it receives sonar returns from the “wide area” insonified by the
transmitted sonar pulse. This “receiving beam” (like a lighthouse beam) is steered or scanned in
a line from one side of the boat to the other side, thus covering one narrow strip per sweep. Itis
then necessary for Hamada’s transducer to transmit another “wide area” pulse, but this time the
“receiving beam” is incrementally rotated a small amount (by mechanically rotating the
transducer array) relative to the previous receiving beam. Ultimately, by repeating this process,

the full circular area underneath the boat is covered, as shown for example in FIG. 11. Note that
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the locations sea floor objects/features, with respect to port and starboard sides of the boat, are

indicated.

In contrast, a linear downscan transducer element as used in Applicant’s claimed
invention produces a narrow, single transmission of a non-steered fan-shaped beam. The sonar
returns based on the fan-shaped beam are received in a single receipt, which provides the sonar
data for the narrow fan-shaped region. These sonar returns, while they provide rather high-
quality detail of a narrow strip extending transversely with respect to the boat, are not able to

distinguish between port and starboard sides in terms of location of an object.

It can thus be seen that Hamada describes a complex phased-array sonar device and
process employing a multi-element array and requiring electronic beam steering of a receiving
beam. Only wide-area sonar pulses are employed. In contrast, Applicant’s claimed invention
uses a single linear transducer element to produce a single-transmission fan-shaped beam
directed beneath the boat, and sonar returns from the narrow region insonified by the fan-shaped

beam are received with no phased-array beam steering required.

Applicant believes the above detailed explanation brings to light the many differences
between the multi-element phased array insonifying a wide area as disclosed in Hamada, and the
claimed linear transducer element producing a fan-shaped beam in a direction substantially
perpendicular to the plane of the surface of the water. Neither Hamada nor any other reference
of record in this application discloses a linear transducer element that directs a fan-shaped sonar

beam downwardly as set forth in Claim 57.

Additionally, Applicant submits that Imagenex fails to remedy the deficiency of Hamada.
In particular, Imagenex likewise fails to teach or suggest “a linear transducer
element...configured to produce a fan-shaped sonar beam...in a direction substantially
perpendicular to a plane corresponding to the surface of the body of water” as recited by
independent Claim 57. FIG. 1 of Imagenex shows a transducer element emitting a fan-shaped
beam to the side, not substantially perpendicular to the plane of the water surface. Thus, this

element does not insonify an area beneath the boat.
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Therefore, neither Hamada nor Imagenex, whether taken alone or in combination, teaches
or suggests “a linear transducer element...configured to produce a fan-shaped sonar beam...in a
direction substantially perpendicular to a plane corresponding to the surface of the body of
water,” as recited by independent Claim 57. Independent Claim 76 includes similar recitations,
as does independent Claim 134. As such, Applicant submits that for at least the above-noted

reasons, independent Claims 57, 76, and 134 are patentable over the cited references.

Moreover, these independent claims have been amended to recite that the fan-shaped
sonar beams are repeatedly emitted so as to sequentially insonify different fan-shaped regions of
the underwater environment as the watercraft travels, and a sonar signal processor receives
signals representative of sonar returns resulting from each of the fan-shaped sonar beams and
processes the signals to produce sonar image data for each fan-shaped region and to create an
image of the underwater environment as a composite of images of the fan-shaped regions
arranged in a progressive order corresponding to the travel of the watercraft. There is no
suggestion in Hamada of creating such an image. Imagenex also fails to suggest creating such an

image from linear downscan sonar data.

For at least the above-noted reasons, Claims 57, 76, and 134 are patentable over the cited

references.

The claims dependent on these independent claims are patentable at least because they
include all of the features of their respective independent claim, and further because the cited
references fail to teach or suggest the combination of such features with the additional limitations

recited in each of the dependent claims,

As such, all pending claims (including the withdrawn claims, and those claims that read

specifically on non-elected Species II) are patentable.

* %k %
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CONCLUSION

Based on the above amendments and remarks, it is respectfully submitted that all pending

claims are patentable and the application is in condition for allowance.

It is not believed that extensions of time or fees for net addition of claims are required,
beyond those that may otherwise be provided for in documents accompanying this paper.
However, in the event that additional extensions of time are necessary to allow consideration of
this paper, such extensions are hereby petitioned under 37 CFR § 1.136(a), and any fee required
therefor (including fees for net addition of claims) is hereby authorized to be charged to Deposit

Account No. 16-0605.

Donald M. ‘ilill, Jr,
Registration No. 40,646

ALSTON & BIRD LLP

Bank of America Plaza

101 South Tryon Street, Suite 4000
Charlotte, NC 28280-4000

Tel Charlotte Office (704) 444-1000

ELECTRONICALLY FILED USING THE EFS-WEB ELECTRONIC FILING SYSTEM OF THE UNITED STATES PATENT &
TRADEMARK OFFICE ON February 21, 2012,
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Filed: July 14, 2009 _ Examiner: HULKA, James R.
For: DOWNSCAN IMAGING

SONAR-

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
CITATION UNDER 37 C.F.R. § 1.97

Attached is a list of documents on form PTO-1449 along with a copy of any
cited foreign patent documents and non-patent literature document in accordance with 37
CFR 1.98(a)(2). Also enclosed is a translation or a concise explanation of each non-
English language document.

It is requested that the Examiner consider these documents and officially make
them of record in accordance with the provisions of 37 C.F.R. § 1.97 and Section 609 of
the MPEP. By identifying the listed documents, Applicant in no way makes any admission
as to the prior art status of the listed documents, but is instead identifying the listed
documents for the sake of full disclosure.

This Information Disclosure Statement is submitted in accordance with 37 C.F.R.

§ 1.97(c), before final Office Action or Allowance, whichever is earlier.
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In re: Brian T. Maguire
Appl. No.: 12/460,139
Filed: July 14, 2009

In accordance with the requirements of 37 C.F.R. § 1.97(c), the following statement
as specified in 37 C.F.R. § 1.97(e) is made:

No item of information contained in this statement was cited in a communication
from a foreign patent office in a counterpart foreign application, and, to the knowledge of
the person signing this document after making reasonable inquiry, no item of information
contained in this statement was known to any individual designated in 37 C.F.R. § 1.56(c)

more than three (3) months prior to the filing of this information disclosure statement.

\

Donald M. Hill, Jr.
Registration No. 40,646

Customer No. 00826

ALSTON & BIRD LLP

Bank of America Plaza

101 South Tryon Street, Suite 4000
Charlotte, NC 28280-4000

Tel Charlotte Office (704) 444-1000
Fax Charlotte Office (704) 444-1111

ELECTRONICALLY FILED USING THE EFS-WEB ELECTRONIC FILING SYSTEM OF THE UNITED STATES
PATENT & TRADEMARK OFFICE ON FEBRUARY 21, 2012.
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PTO/SB/06 (07-06)

Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 12/460,139 07/14/2009 | [ 7o be Mailed
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L Basic FEE N/A N/A N/A N/A
(37 CFR 1.16(a). (b). or (d))
[0 searcH Fee
I (37 CFR 1.16(k), (i), or (m)) N/A N/A N/A N/A
D EXAMINATION FEE
A N/A N/A N/A N/A
T e | - on [xs -
INDEPENDENT CLAIMS , . _ _
(37 CFR 1.16(h)) minus 3 = X$ = Xs =

If the specification and drawings exceed 100
[JAPPLICATION SIZE FEE _sheets of paper, the applicgtion size fee due
(37 CFR 1.16(5)) is $_2_50 ($125 for small enm_y) for each
’ additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

P
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
P—

* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL

APPLICATION AS AMENDED — PART Il

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
= 02/21/2012 AFTER PREVIOUSLY EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
E AMENDMENT PAID FOR
S | To@l erorm - 79 Minus | « 99 -0 Xs = or [ x seo= 0
A X
Z e -3 Minus | +~4 -0 Xs = OR | x s2s0- 0
<§( ] Application Size Fee (37 GFR 1.16(s))
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D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
— AMENDMENT PAID FOR
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E Independent « i o
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] pplication Size Fee (37 CFR 1.16(s))
=
<C D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE
If the ent.ry in column 1 is Ies.s than th(? entry in column 2, wrlte. 0” in column 3. Legal Instrument Examiner:
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. /ERIC DANTZLER/

*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Applicant Initiated Interview Request Form

Application No.: 12/460,139  First Named Applicant: Maguire
Examiner; James R, Hulka Art Unit; 3862 Status of Application:ungar fne) reiaation

Tentative Participants:

) James Mulka ) Donald M. Hill, Jr.
3 Aaron Coleman @)
Proposed Date of Interview: Februgry 16, 2012 Proposed Time: 1:00PM (AM/PM)
Type of Juterview Requested:
(1) | | Telephonic (2) [<] Personal (3) [ ] Video Conference
Exhibit To Be Shown or Demonstrated: [ ] YES [-INO
If yes, provide brief description:
Issues To Be Discussed
Tssues Claims/ Prior Discussed Agreed Not Agreed
(Rej., Obj., etc) Fig. #s Art
) 103 Rej. Cls. 57, 78 Hamada [] (] []
@Q_ ] ! i
(3) [ [1 t
4 __ (] [1 (]
{ ] Continuation Sheet Attached [ ] Proposcd Amendment or Arguments Attached

Brief Description of Arguments to be Presented: Appiicant proposa to axpiin why the Offica Acton has ereneously conciuded thal
Hamada teaches a lineer downsacan transducer aa clalmed In Applicant'a claims, and thus why the clalms are petontable over the eombination of raferences.

An interview was conducted on the above-identified application on

NOTE: This form should be completed and filed by applicant in advance of the interview (see MPEP § 713.01).
If this form is signed by a registered practitioner not of record, the Office will accept this as an indication that he
or she is authorized to conduct an interview on behalf of the principal (37 CFR 1.32(a)(3)) pursuant to 37 CFR
1.34, This is ot a power of attorney to any above named practitioner. See the Instruction Sheet for this form,
which ig incorporated by reference. By signing this forro, applicant or practitioner is certifying that he or she has
rcad the Instruction Sheet. After the interview is conducted, applicant is advised to file a statement of the

i interview (37 CFR 1.133(b)) as soon as possible. This application wlll pot be delayed from issue

] aayypitten record of this interview.

Monaturg
onald M. Hill, Jr.

Typed/Printed Name of Applicant or Reprosentative
40,646
Registration Number, 1f apphcable
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complete, Including grthering. preparing, N0 submitting the completed application form te the USPTO, Tima will vary dopending upen the mdividunl caso. ANy
comments an the ampunt of time vou require to complete this form and/er supmeations Tor paducing this burden, eholld ho sent to the Chief Information Offioer,
U.S. Patent snd Trademark OfMco, U.8. Departmont of Commeres, P.O. Box 1450, Alexnndria, VA 22313.1a50. DO NOT SEND FRES OR COMPLETED FORMS
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This facsimile message and its contents are legally privileged and confidential information intended solely for
the use of the addressec, ¥f the reader of this message is not the intended recipient, you are hereby notified
that any dissemination, distribution, copying or other use of this message and its contents is strictly
prohibited. 1f you have recelved this telecopy in evror, please notify us immediately by telephone and return
the original message to us at the address shown below via the Postal Service. Thank You.

AISTONsBIRDLLP

101 South Tryon Street, Suite 4000

Charlotte, NC 28280-4000
704-444-1000
Fax: 704-444-1111
TELECOPY
PLEASE DELIVER AS SOON AS POSSIBLE
Date:
February 10, 2012
Recipient: Company: '
Examiner James Hulka : U.S. Patent & Trademark Office
Fax Number: ' Voice Number:
(571) 273-8300
Sender:
Don Hill
Message:

Applicant Initiated Interview Request

Appin. No, 12/460,139
Group Art No: 3662

Number of Pages: (including cover page) | 1 ]

IF NOT RECEIVED PROPERLY, PLEASE NOTIFY US IMMEDIATELY AT 764-444—1000.

USER CODE: HILLD REQUESTED BY: Grace Rippy
CLIENT/MATTER: 038495/369324 OPERATOR:
LEGAL02/3312253dv |
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/460,139 07/14/2009 Brian T. Maguire 038495/369324 9769
826 7590 12/20/2011
ALSTON & BIRD LLP | EXAMINER |
BANK OF AMERICA PLAZA HULKA, JAMES R
101 SOUTH TRYON STREET, SUITE 4000
CHARLOTTE, NC 28280-4000 | ARTONIT | pameNuMmEr |
3662
| MAIL DATE | DELIVERY MODE |
12/20/2011 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)

12/460,139 MAGUIRE, BRIAN T.
Office Action Summary Examiner AriUnit

JAMES HULKA 3662

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 30 November 2011.
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)[X Claim(s) 57-84.86 and 88-137 is/are pending in the application.
5a) Of the above claim(s) 126,132,133 and 135-137 is/are withdrawn from consideration.

6)[] Claim(s) ____is/are allowed.

7)X Claim(s) 57-84,86,88-125,127-131 and 134 is/are rejected.

8)[] Claim(s) ____is/are objected to.

9)[J Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

10)[C] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[C] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or ().
a)[J Al b)[] Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.1 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) & Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _

3) X Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 20111115. 6) |:| Other:
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Application/Control Number: 12/460,139 Page 2
Art Unit: 3662

DETAILED ACTION
Response to Amendment
Claims 1-56, 85, 87 have been cancelled.
Claims 57-76, 86, 88, and 96 have been amended.

Claims 100-137 are new. Claims 57-84, 86, and 88-137 are pending.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on 15 November 2011 was
filed after the mailing date of the Non-final rejection on 22 September 2011. The
submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the
information disclosure statement is being considered by the examiner. However, due to
the excessive number of references, they have only been given a cursory review to

gather relevance to the claimed inventions.

Election/Restrictions
1. Claim(s) 57-84, 86, and 88-99 is/are generic to the following disclosed patentably
distinct species: Species | describes a singular downscan linear transducer element
with optional conical downscan transducer element. The species are independent or
distinct because Species |l discloses an additional linear side scan transducer element.
In addition, these species are not obvious variants of each other based on the current

record.
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Application/Control Number: 12/460,139 Page 3
Art Unit: 3662

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or
a single grouping of patentably indistinct species, for prosecution on the merits to which
the claims shall be restricted if no generic claim is finally held to be allowable.

There is a search and/or examination burden for the patentably distinct species
as set forth above because at least the following reason(s) apply:

Species | and |l require different fields of search based on the additional linear
transducer element described in new claims for purposes of sidescanning.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species or a grouping of patentably indistinct species
to be examined even though the requirement may be traversed (37 CFR 1.143) and
(ii) identification of the claims encompassing the elected species or grouping of
patentably indistinct species, including any claims subsequently added. An argument
that a claim is allowable or that all claims are generic is considered nonresponsive
unless accompanied by an election.

The election may be made with or without traverse. To preserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and
specifically point out supposed errors in the election of species requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected

species or grouping of patentably indistinct species.
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Application/Control Number: 12/460,139 Page 4
Art Unit: 3662

Should applicant traverse on the ground that the species, or groupings of
patentably indistinct species from which election is required, are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing them
to be obvious variants or clearly admit on the record that this is the case. In either
instance, if the examiner finds one of the species unpatentable over the prior art, the
evidence or admission may be used in a rejection under 35 U.S.C. 103(a) of the other
species.

Upon the allowance of a generic claim, applicant will be entitled to consideration

of claims to additional species which depend from or otherwise require all the limitations
of an allowable generic claim as provided by 37 CFR 1.141.
2. Newly submitted claims 126, 132-133, and 135-137 are directed to an invention
that is independent or distinct from the invention originally claimed for the following
reasons: The new species describes an additional linear transducer element for
purposes of sidescanning

Since applicant has received an action on the merits for the originally presented
invention, this invention has been constructively elected by original presentation for
prosecution on the merits. Accordingly, claims 126, 132-133, and 135-137 are
withdrawn from consideration as being directed to a non-elected invention. See 37

CFR 1.142(b) and MPEP § 821.03.

RAY-1002
319 of 737



Application/Control Number: 12/460,139 Page 5
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Claim Rejections - 35 USC § 103
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

4. Claims 57, 60-61, 63, 65, 68-71, 76, 78-80, 86, 89-93, 100-104, 107-108, 110-
113, 119, 121, 125, 127-128, and 134 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Hamada (5,805,528) in view of Imagenex (Sonar Theory and
Applications — Model 855).

5. Regarding Claim 57, Hamada teaches a transducer assembly comprising: a
housing mountable to a watercraft ... [Abstract] a linear transducer element positioned
within the housing, the linear transducer element having a substantially rectangular
shape configured to produce a fan-shaped sonar beam having a relatively narrow beam
width in a direction parallel to longitudinal length of the linear transducer element ...
[Fig. 9 & 10] wherein the linear transducer element is positioned within the housing to
project sonar pulses in a direction substantially perpendicular to a plane corresponding
to the surface [Col. 8 Lines 10-20]. Hamada does not explicitly teach a linear transducer
element being positioned with the longitudinal length thereof extending in a fore-to-aft
direction in the housing. Imagenex teaches a linear transducer element being positioned
with the longitudinal length thereof extending in a fore-to-aft direction in the housing

[Fig. 1a]. It would have been obvious to modify the assembly of Hamada with a housing
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mountable to a watercraft aligned longitudinally fore-to-aft in order to get a clear image
of the area below and to each side of the watercraft.

Regarding Claim 76, Hamada teaches a sonar system comprising: a linear
transducer element positioned within a housing that is mountable to a watercraft ...
[Abstract] the linear transducer element having a substantially rectangular shape
configured to produce a fan-shaped sonar beam having a relatively narrow beam width
in a direction parallel to longitudinal length of the linear transducer element ... [Fig. 9 &
10] wherein the linear transducer element is positioned within the housing to project
sonar pulses in a direction substantially perpendicular to a plane corresponding to the
surface of a body of water [Col. 8 Lines 10-20], a sonar module configured to enable
operable communication ... [Fig. 17] including a sonar signal processor ... and at least
one transceiver... [5 of Fig. 17]. Hamada does not explicitly teach a linear transducer
element being positioned with the longitudinal length thereof extending in a fore-to-aft
direction in the housing. Imagenex teaches a linear transducer element being positioned
with the longitudinal length thereof extending in a fore-to-aft direction in the housing
[Fig. 1a]. It would have been obvious to modify the system of Hamada with a housing
mountable to a watercraft aligned longitudinally fore-to-aft in order to get a clear image
of the area below and to each side of the watercraft.

Regarding Claim 134, Hamada teaches a sonar imaging apparatus comprising: a
housing mountable to a watercraft ... [Abstract], a linear transducer element positioned
within the housing, the linear transducer element being configured to produce a sonar

beam having a longitudinal beamwidth in a direction parallel to a longitudinal length ...
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[Fig. 9], wherein the transverse beamwidth of the sonar beam is sufficiently wide in
relation to a direction in which the linear transducer element is aimed such that the
transverse beamwidth spans from a port side [Fig. 10, Col 8 Lines 10-20]. Hamada
does not explicitly teach a longitudinal length of the linear transducer element is parallel
to said center plane. Imagenex teaches teach a longitudinal length of the linear
transducer element is parallel to said center plane [Fig. 1a]. It would have been obvious
to modify the apparatus of Hamada with a housing mountable to a watercraft aligned
longitudinally parallel to a center plane in order to get a clear image of the area below
and to each side of the watercraft.

Regarding Claim 60, Hamada does not teach a beam width of a linear transducer
element is about 0.8 degrees by about 32 degrees or about 1.4 degrees by about 56
degrees. Imagenex teaches a beam width of a linear transducer element is about 0.8
degrees by about 32 degrees or about 1.4 degrees by about 56 degrees [Fig. 1a]. It
would have been obvious to modify the assembly of Hamada to produce a wide, thin
beam to cover a large area while also producing higher resolution sonar images.

Regarding Claim 61, Hamada also teaches communicating with a single
transceiver [5 of Fig. 17].

Regarding Claims 63 and 86, Hamada also teaches a fan-shaped beam
extending from one side of the watercraft to an opposite side of the watercraft [Fig. 9 &
10].

Regarding Claim 65, Hamada does not explicitly teach a beam width in the

direction parallel to a longitudinal length of the linear transducer element is less than
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about five percent as large as the beam width of the sonar beam in the direction
perpendicular to the longitudinal length of the linear transducer element. Imagenex
teaches a beam width in the direction parallel to a longitudinal length of the linear
transducer element is less than about five percent as large ... [Fig. 1a]. It would have
been obvious to modify the system of Nishimori to include a narrow beam in one
direction to increase resolution of successive 2-D images.

Regarding Claims 68-70, 89-91 and 93, Hamada also teaches images of sonar
data corresponding to data received via the linear transducer element representing
bottom data, depth, data water column data, or data below the linear transducer
element [Col. 8, Lines 10-20, 45-60].

Regarding Claims 71 and 92, Hamada also teaches sonar data images of two or
more of ... [Col. 8, Lines 10-20, 45-60].

Regarding Claim 78, Hamada inherently teaches a sonar module is provided
within a separate housing [Fig. 17, Col. 3, Lines 1-15]. Putting a sonar module
(processor and communications link) in a separate housing is common in the art of
sonar imaging as the sensors are submerged in the water, while the processor is above
water and is being used by an operator.

Regarding Claim 79, Hamada also teaches at least one visual display ... [19 of
Fig. 17].

Regarding Claim 80, Hamada inherently teaches a display and the sonar module
are in the same housing [Fig. 17, Col. 3 Lines 1-15]. It is common in the art to combine

the sonar module (processor and communications) and display in the same housing as
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to make the system portable, with a wired or wireless link between the sonar module
and submerged sensors so the user can operate the system in real-time.

Regarding Claims 100 and 101, Hamada also teaches a linear transducer
element is configured to emit sonar pulses as well to receive echo returns ... [3, 4, 5 of
Fig. 17].

Regarding Claims 102, 111, and 112, Hamada inherently teaches a housing
(containing the linear transducer element) is mounted to a watercraft, or on an
intermediate structure mounted to a water craft [Abstract, Fig. 9]. It is common in the art
to mount a sonar receiver on the side or underneath a watercraft directly or indirectly as
the beams need to be created in the water for correct use and data collection. An
intermediate structure might reduce damage to the watercraft, sensor, or make
attachment and removal of the sensor element easier.

Regarding Claim 103, Hamada also teaches a linear transducer element is
configured to produce a generally planar fan-shaped beam [Fig. 9 & 10].

Regarding Claim 104, Hamada also teaches a display in communication with the
sonar module [19 of Fig. 17].

Regarding Claim 107, Hamada also teaches a user interface in communication
... [Col. 7 Lines 40-50].

Regarding Claim 108, Hamada inherently teaches a display, sonar signal
processor and user interface are all contained in a single housing [Abstract, Fig. 17]. It
is common in the art to provide a personal computer or laptop with all three features that

can easily be connected to the sonar sensors for easier operator use.
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Regarding Claim 110, Hamada inherently teaches a linear transducer element,
transceiver, and display respectively comprise at least two separate modules [Abstract,
Col. 3 Lines 1-15]. It is common in the art to have at least one separate housing for non-
submerged electronics (display, transceiver) to allow the operator easier use without
having to worry about water damage to certain electronic elements.

Regarding Claim 113, Hamada also teaches a sonar signal processor is further
configured to implement signal processing or enhancement to improve display
characteristics [Col. 8 Lines 30-40].

Regarding Claim 119, Hamada also teaches a sonar signal processor is
configured to implement a notice or alarm ... [Col. 8 Lines 45-55].

Regarding Claim 121, Hamada also teaches a processor, in combination with a
memory, stores incoming transducer data ... [Col. 8 Lines 45-60].

Regarding Claim 125, Hamada inherently teaches a housing containing the linear
transducer element is mounted on an accessory on the watercraft enabling the fan-
shaped beam to assume various orientations [Fig. 9 & 10].

Regarding Claim 127, Hamada teaches indicating a position of the watercraft on
the display [Col. 8 Lines 20-30].

Regarding Claim 128, Hamada also teaches indicating water depth on the

display [Col. 8 Lines 10-20].

6. Claim 62 is rejected under 35 U.S.C. 103(a) as being unpatentable over

Hamada (5,805,528) in view of Imagenex (Sonar Theory and Applications — Model
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855) as applied to claim 57 above, and further in view of Blue (5,850,372) and Bird
(4,774,837).

7. Regarding Claim 62, Hamada does not teach a length of a rectangular face of
the linear transducer element is about 120 mm and a width of the rectangular face of
the linear transducer element is about 3 mm. Blue [Col 6, Lines 1-5] and Bird [Col 2.
Lines 40-60] teach a length of a rectangular face of the linear transducer element is
about 120 mm and a width of the rectangular face of the linear transducer element is
about 3 mm. It would have been obvious to modify the system of Hamada to make a
specific size transducer to produce a beam for desired applications and also to

eliminate unnecessary costs.

8. Claims 64, 77 and 105 and 124 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Hamada (5,805,528) in view of Imagenex (Sonar Theory and
Applications — Model 855) as applied to claims 57, 76 and 104 above, and further
in view of Thompson (7,542,376).
9. Regarding Claims 64 and 124, Hamada does not teach a housing (containing the
linear transducer element) has a streamlined shape(profile). Thompson teaches a
housing has a streamlined shape [Col. 2, Lines 35-55]. It would have been obvious to
modify the system of Hamada to include a streamlined housing in order to protect the
sensors from being damaged.

Regarding Claims 77 and 105, Hamada does not explicitly teach an Ethernet hub

. or communication via a network. Thompson teaches an Ethernet Hub ... or
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communication via a network [Col. 6, Lines 10-15]. It would have been obvious to
modify the system of Hamada to include an Ethernet hub to allow multiple users to

analyze the sonar data and images, or to increase the speed of data transfer.

10. Claims 58, 66-67, 81, 83 and 88 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Hamada (5,805,528) in view of Imagenex (Sonar Theory and
Applications — Model 855) as applied to claims 57 and 76 above, and further in
view of Zimmerman (2007/0025183).

11.  Regarding Claims 58 and 83, Hamada does not explicitly teach a linear
transducer element is configured to operate at a selected one of at least two selectable
operating frequencies. Zimmerman teaches a linear transducer element is configured to
operate at a selected one of at least two selectable operating frequencies [0003]. It
would have been obvious to modify the system of Hamada to be able to detect different
types of objects effectively.

Regarding Claims 66, 67 and 88, Hamada does not explicitly teach images
corresponding to data received via the linear transducer provide data regarding bottom
features over less than fifty (or twenty) percent of a display screen when displayed.
Zimmerman teaches images corresponding to data received via the linear transducer
provide data regarding bottom features over less than fifty (or twenty) percent of a
display screen when displayed [Claim 9]. It would have been obvious to modify the

system of Hamada to include display of images on less than fifty or twenty percent of a
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display screen to be able to see multiple images at one time, or to analyze a time series
of data.

Regarding Claim 81, Hamada does not explicitly teach at least one display of the
plurality of displays is enabled to simultaneously provide different images... Zimmerman
teaches at least one display of the plurality of displays is enabled to simultaneously
provide different images... [Claim 9]. It would have been obvious to modify the system
of Hamada to include display of different images simultaneously to be able to see

multiple images at one time, or to analyze a time series of data.

12. Claims 98-99, 106, 109, 114-118, 120, 122-123 are rejected under 35
U.S.C. 103(a) as being unpatentable over Hamada (5,805,528) in view of Imagenex
(Sonar Theory and Applications — Model 855) as applied to claims 76 and 104
above, and further in view of Matrix 97 GPS Trackplotter (Operations Manual).

Regarding Claims 98 and 114-117, Hamada does not explicitly teach data from
at least one of the group of radar, GPS, digital mapping , time and temperature, or
waypoint designations. Matrix 97 GPS teaches data from at least one of the group of
radar, GPS, digital mapping, , time and temperature [Page 4]. It would have been
obvious to modify the system of Hamada to include data from at least one of those
resources to improve location tracking of desired underwater targets.

Regarding Claim 99, Hamada does not explicitly teach display of the data is in a
user-selectable format. Matrix 97 GPS teaches display of the data is in a user-

selectable format [Page 66]. It would have been obvious to modify the system of
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Hamada to include a user selectable display format screen to be able to see multiple
images at one time, or to analyze a time series of data.

Regarding Claim 106, Hamada does not explicitly teach at least one additional
display... Matrix 97 GPS teaches at least one additional display [Page 27]. It would
have been obvious to modify the system of Hamada for expansion bus options for
computer electronics or sensors to include additional displays to view multiple images at
the same time.

Regarding Claim 109, Hamada does not explicitly teach a user interface is part of
the display. Matrix 97 GPS teaches teach a user interface is part of the display [Page
24]. It would have been obvious to modify the system of Hamada to include a combined
user interface/display to reduce size and make the unit more portable.

Regarding Claims 118 and 120, Hamada does not explicitly teach a sonar signal
processor is further configured to implement a notice or alarm regarding depth or
proximity of other watercraft. Matrix 97 GPS teaches a sonar signal processor is further
configured to implement a notice or alarm regarding depth or proximity of other
watercraft [Page 46-49]. It would have been obvious to modify the system of Hamada to
include notification of depth or watercraft proximity to let the user know of a possible
collision for damage to the watercraft or sensor.

Regarding Claim 122, Hamada does not explicitly teach performing additional
processing to implement zoom. Matrix 97 GPS teaches performing additional

processing to implement zoom [Page 34]. It would have been obvious to modify the
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system of Hamada to include zoom in order to provide the user with more details in the
image.

Regarding Claim 123, Hamada does not explicitly teach additional processing to
correlate sonar to GPS data. Matrix 97 GPS teaches teach additional processing to
correlate sonar to GPS data [Page 18]. It would have been obvious to modify the
system of Hamada to include additional processing for sonar and GPS to provide the

user with a more detailed map of routes, points, and features.

13. Claims 59 and 84 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Hamada (5,805,528) in view of Imagenex (Sonar Theory and Applications —
Model 855), and Zimmerman (2007/0025183), as applied to claims 58 and 83
above, and further in view of Richard (4,538,249) and Adams (5,184,330).

14. Regarding Claim 59, Hamada does not explicitly teach selectable operating
frequencies include about 455 kHz and 800 KHz. Zimmerman [0003], Adams [Col. 5,
Lines 1-5], and Richard [Col. 8, Lines 45-60] teach selectable operating frequencies
include about 455 kHz and 800 KHz. It would have been obvious to modify the system
of Nishimori to include specific frequencies depending on the types of objects being

tracked by the sonar in the water.

15. Claim 82 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Hamada (5,805,528) in view of Imagenex (Sonar Theory and Applications — Model

855) as applied to claim 76 above, and further in view of Wilcox (5,142,502).
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16. Regarding Claim 82, Hamada does not explicitly teach configuration settings
defining a predefined set of display images ... Wilcox teaches configuration settings
defining a predefined set of display images ... [Col. 3, Lines 50-70]. It would have been
obvious to modify the system of Hamada to include configuration settings to allow the

user to compare different sonar images taken during different surveys.

17. Claim 72, 75, 94, 97, 129-131 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Hamada (5,805,528) in view of Imagenex (Sonar Theory and
Applications — Model 855) as applied to claims 57 and 76 above, and further in
view of Betts (2006/0023570).

18. Regarding Claims 72 and 94, Hamada does not explicitly teach a circular
transducer element ... Betts also teaches a circular transducer element ... [0031]. It
would have been obvious to modify the assembly and system of Hamada to include a
circular transducer element in order to display sonar images with accurate scale and
depth information.

Regarding Claims 75 and 97, Hamada does not explicitly teach sonar signal
returns from the circular transducer element and linear transducer element provide
generally simultaneous data Betts teaches sonar signal returns from the circular
transducer element and linear transducer element provide generally simultaneous data
[0049-0051]. It would have been obvious to modify the system of Hamada to include
generally simultaneous data display to provide the user with a complete, real-time sonar

image.
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Regarding Claim 129, Hamada does not explicitly teach a second transducer
...wherein the system is configured to indicate on the display an intensity of a return
echo received ... Betts teaches a second transducer ...[72 of Fig. 1] wherein the system
is configured to indicate on the display an intensity of a return echo received ... [0048].
It would have been obvious to modify the system of Hamada to include a second
transducer ...wherein the system is configured to indicate on the display an intensity of
a return echo received ... to provide the user with a complete, real-time sonar image.

Regarding Claim 130, Hamada does not explicitly teach a linear transducer
element and the second transducer are both contained in the same housing. Betts
teaches a linear transducer element and the second transducer are both contained in
the same housing [ Fig .1]. It would have been obvious to modify the system of Hamada
to include a housing for both transducers to reduce cost, save space, and prevent
unnecessary damage.

Regarding Claim 131, Hamada does not explicitly teach a linear transducer
element and the second transducer operate at different respective frequencies. Betts
teaches a linear transducer element and the second transducer operate at different
respective frequencies [0053]. It would have been obvious to modify the system of
Hamada to include operation of different transducers at different frequencies to provide

the user with a complete, real-time sonar image.

19. Claim 73-74 and 95-96 are rejected under 35 U.S.C.103(a) as being

unpatentable over Hamada (5,805,528) in view of Imagenex (Sonar Theory and
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Applications — Model 855) and Betts (2006/0023570) as applied to claims 72 and
94 above, and further in view of Fatemi-Booshehri (5,991,239).

20. Regarding Claims 73 and 95, Hamada does not explicitly teach linear and
circular transducer elements are in the same housing or that the circular transducer
element produces a conical downscan beam from within the same housing. Fatemi-
Booshehri teaches ... elements are in the same housing or that the circular transducer
element produces a conical downscan beam from within the same housing [Col. 4,
Lines 60-70]. It would have been obvious to modify the system of Hamada to include
putting both transducers in the same housing to reduce material cost.

Regarding Claims 74 and 96, Hamada does not teach linear transducer and
circular transducer elements are positioned to project fan-shaped and conical sonar
beams ... to sonify areas of the bottom that at least partially overlap. Fatemi-Booshehri
teaches linear transducer and circular transducer elements are positioned to project fan-
shaped and conical sonar beams ... to sonify areas of the bottom that at least partially
overlap [Abstract]. It would have been obvious to modify the system of Hamada to
include overlapping circular and linear transducer beams to improve sonar image

resolution.

Response to Arguments
21.  Applicant's arguments with respect to claims 57-99 have been considered but are

moot in view of the new ground(s) of rejection.

RAY-1002
333 of 737



Application/Control Number: 12/460,139 Page 19
Art Unit: 3662

Conclusion

22. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. HUMMINBIRD — Fish Wide Open (IDS Citation #228) teaches
direct and indirect mounting methods, and accessories/structures for mounting the
sonar.

23.  Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JAMES HULKA whose telephone number is (571)270-
7553. The examiner can normally be reached on Monday thru Thursday 7:30am-5pm,

Every 2nd Friday, 7:30am - 4pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas Tarcza can be reached on 571-272-6979. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

. H./
Examiner, Art Unit 3662

/Thomas H. Tarcza/
Supervisory Patent Examiner, Art Unit 3662
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103. | US-5,850,372 12-15-1998 Blue

105. | US-5,930,199 07-27-1999 Wilk

106. | US-5,991,239 11-23-1999 Fatemi-Booshehri et al.
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129. | US 2004/0184351 Al 09-23-2004 Nishimori, et al.
130. | US 2005/0043619 Al 02-24-2005 Sumanaweera, et al.
131. | US 2005/0099887 Al 05-12-2005 Zimmerman, et al.
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144. | ANDERSON, K.; “Side-Scanning for Sport Fishing”; Salt Water Sportsman; April 1,2009; 4
pages
145. | ANDREW, C., et al.; “Setup and Trouble shooting Procedures for the Klein 5500 Sidescan

Sonar”; Australian Government; Department of Defence; Maritime Operations Division;
Systems Sciences Laboratory; Published November 2003

146. | ARMSTRONG, A.A., et al.; “New Technology for Shallow Water Hydrographic Surveys™;
Proceedings of the 25" Joint Meeting of UINR Sea-bottom Surveys Panel; December, 1996

147. | ASPLIN, R.G., et al.; “A new Generation Side Scan Sonar”; OCEANS '88 Proceedings. 'A
Partnership of Marine Interests'; Vol. 2; October-November 1988, pp. 329-334

'148. | CAREY, W.M., “Sonar Array Characterization, Experimental Results”; [EEE Journal of
Oceanic Engineering ; Vol. 23; Issue 3; July 1998; pp. 297-306

149, | BAKER, N., et al, “Rifting History of the Northern Mariana Trough: SeaMARCH II and
Seismic Reflection Surveys,” Journals of Geophysical Research, Vol. 101, No. B5, May 10,
1996

150. | COWIE, P.A., et al., “Quantitative Fault Studies on the East Pacific Rise: A Comparison of
Sonar Imaging Techniques,” Journal of Geophysical Research, Vol. 99, B8, August 10, 1994

151. | CURCIO, J., et al.; “SCOUT — A Low Cost Autonomous Surface Platform for Research in
Cooperative Autonomy”’; Department of Mechanical Engineering; Massachusetts Institute of
Technology; August 2005

152. | FARRELL, E.J.; , "Color Display and Interactive Interpretation of Three-Dimensional Data";
IBM Journal of Research and Development; Vol.27; No.4; July 1983; pp.356-366

153.| GLYNN, JR., ].M.,, et al.; “Survey Operations and Results Using a Klein 5410 Bathymetric
Sidescan Sonar”; Retrieved from the Internet <URL: http://www.thsoa.org/hy07/03 04.pdf;
March 2007

154. | HANSEN, H.H.; "Circular vs. rectangular transducers"; Department of Electronics and
Telecommunications; Norwegian University of Science and Technolgy; March 2010; 28
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155. | HUGHES CLARKE, J. E., et al.; “Knudsen 320 200 kHz keel-mounted sidescan trials; Results
from 2000/2001/2002 field operations; [online]; Retrieved on 6/23/2010 from the Internet
<URL: hitp://www.omg.unb.ca/Ksidescan/K320_SStrials.html; 11 pages

156. | HUGHES CLARKE, J.E.; “Seafloor characterization using keel-mounted sidescan: proper
compensation for radiometric and geometric distortion”; Canadian Hydrographic Conference;
May 2004; 18 pages

157. | HUSSONG, D.M,, et al., “High-Resolution Acoustic Seafloor Mapping,” 20" Annual OTC,
Houston, TX, May 2-5, 1988

158. | JONSSON, ., et al. “Simulation and Evaluation of Small High-Frequency Side-Scan Sonars
using COMSOL”; Excerpt from the Proceedings of the COMSOL Conference; 2009; Milan,
Italy

159. | KEY, W.H.; “Side Scan Sonar Technology”; Oceans 2000 MTS/IEEE Conference and
Exhibition; Volume 2; September 2000; pp. 1029-1033

160. | KIELCZYNSKI, P., et al.; "Finite Element Method (FEM) and Impulse Response
Method (IRM) analysis of circular and rectangular transducers”; 1995 IEEE Ultrasonics
Symposium; 1995; pp. 693-696

161. | KOZAK, G.; “Side Scan Sonar Target Comparative Techniques for Port Security and MCM Q-
Route Requirements”; L-3 Communications; Klein Associates, Inc.; [Online]; Retrieved from
the Internet <URL: http://www.chesapeaketech.com/techniques-port-security.pdf; 11 pages

162. | KROTSER, D.J., et al.; “Side-Scan Sonar: Selective Textural Enhancement”; Oceans’76;
Washington, DC; September 1976

163. | KVITEK, R.G., et al.; “Victoria Land Latitudinal Gradient Project: Benthic Marine Habitat
Characterization™; California State University; Monterey Bay; Field Report; February 25, 2004

164. | LANGERAAR, W.; “Surveying and Charting of the Seas”; Elsevier Oceanography Series;
Volume 37; September, 1983; page 321

165. | MANLEY, J.E.; “Development of the Autonomous Surface Craft ‘Aces’; Oceans '97
MTS/IEEE Conference Proceedings; October 1997; pp. 827- 832

166. | MANLEY, J.E., et al.; “Evolution of the Autonomous Surface Craft ‘AutoCat™; Oceans 2000
MTS/IEEE Conference and Exhibition; Volume 1; September 2000; pp. 403-408
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167. | MELVIN, G., et al.; Commercial fishing vessels, automatic acoustic logging systems and 3D
data visualization"; ICES; Journal of Marine Science; Vol. 59; Issue 1; 2002; pp. 179-
189

168. | NEWMAN, P.M.; “MOOS-Mission Orientated Operating Suite”; Department of Ocean
Engineering; Massachusetts Institute of Technology; 2002

169. | OLLIVIER, F., et al.; “Side scan sonar using phased arrays for high resolution imaging and
wide swath bathymetry”; IEEE Proceedings on Radar, Sonar and Navigation; Volume 143;
Issue 3; June 1996; pp. 163-168

170. | PRICKETT, T.; “Underwater Inspection of Coastal Structures”; The REMR Bulletin;
Vol. 14; No, 2; August, 1997,

171. | PRATSON, L.F,, et al.; "Introduction to advances in seafloor mapping using sidescan sonar
and multibeam bathymetry data"; Marine Geophysical Research; Springer Netherlands;
Volume 18; Issue 6; 1996; pp. 601-605

172. | PRYOR, Donald E.; “Theory and Test of Bathymetric Side Scan Sonar”; Office of Charting and
Geodetic Services; National Ocean Service; National Oceanic and Atmospheric Administration;
Post 1987; pp. 379-384

173. | SHONO, K., et al.; “Integrated Hydro-Acoustic Survey Scheme for Mapping of Sea Bottom
Ecology”; Ocean Research Institute; Tokyo, Japan; November 2004

174. | TREVORROW, M.V, et al.; “Description and Evaluation of a Four-Channel, Coherent 100-
kHz Sidescan Sonar”; Defence R&D Canada-Atlantic; December 2004

175. | VAGANAY, J., et al.; “Experimental validation of the Moving Long Base-Line Navigation
Concept”; 2004 IEEE/OES Autonomous Underwater Vehicles; June 2004

176. | VANECK, T.W., et al.; “Automated Bathymetry Using an Autonomous Surface Craft”; Journal
of the Institute of Navigation; Volume 43; Issue 4; Winter 1996; pp. 329-334

177. | WAITE, A.D.; “Sonar for Practising Engineers”; Third Edition; John Wiley & Sons, Lid.; West
Sussex, England; © 2002; 323 pages

178. | Alpine Geophysical Data Programmer Model 485C Brochure and letter dated February 17,
1976, 2 pages

179. | Benthos C3D Sonar Imaging System; “High Resolution Side Scan Imagery with Bathymetry”;
Benthos, Inc.; © May 2002
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180. | Coastal Engineering Technical Note; “Side-Scan Sonar for Inspecting Coastal Structures”; U.S.
Army Engineer Waterways Experiment Station; Revised 11/1983

181. | ConCAT Containerised Catamaran; Inshore hydrographic survey vessel that fits in a container,
In Cooperation with Uniteam International; Kongsberg Simrad AS; April 2004

182. | Datasonics SIS-1000 Seafloor Imaging System; Combined Chirp Side Scan Sonar/Chirp Sub-
Bottom Profiling for high resolution seafloor imaging; One System, All the Answers; Benthos,
Inc.; © 2000

183. | Detailed Sonar Transducer Product Information; Transducer Products; Side Scans; Models T36,
T63, T62, and T403; 12/30/2003; Retrieved from internet: URL:http://www.neptune-
sonar.com/products.as_btype=Side-Scan+Transducers&category=; 4 pages

184. | Kongsberg Brochure EA 400 Survey; “A complete, integrated survey system”; Kongsberg
Maritime AS; October 2003

185. | Kongsberg Brochure EA 400/600 “Sidescan Echo sounder with combined sidescan and depth
soundings™; Kongsberg Maritime AS; May 2004

186. | EDO CORPORATION GLOBAL TECHNOLOGY REACH, Model 6400 Fan Beam
Transducer;

http:/web/archive/org/web/20040608054923 /www.edoceramic.con/NavDucers.htm; June 3,
2004

187. | EM1110-2-1003; Department of the Army; U.S. Army Corps of Engineers; Engineering and
Design; Hydrographic Surveying; April 1, 2004

188. | File Wrapper of Provisional Application Serial No. 60/552,769; Filed: 3/12/04; Applicant:
Terrence Schoreder

189. | Final Report; Early Implementation of Nearshore Ecosystem Database Project Tasks 2 and 3;
[online]; Retrieved on 2/26/2010 from the Internet <URL:
http://seafloor.csumb.edu/taskforce/html%202%20web/finalreport.htm; 90 pages

190. | FishFinder L265 Instruction Manual; Raymarine; 79 pages

191. | FishFinder L365 Instruction Manual; Raymarine; 83 pages
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192. | FishFinder L470 Instruction Manual; Raymarine; 102 pages

193, | FishFinder L750 Instruction Manual; Raymarine; 93 pages

194. | GeoAcoustics; A Kongsberg Company; GeoSwath Plus Brochure; “Wide swath bathymetry and
georeferenced side scan”; [Online]; Retrieved from the internet < URL:

hitp://www.km konesberg.com/ks/web/nokbg0397.nsf/ AllWeb/FABTFD3461368388C12575990
02D34BC/$file/GeoSwath-Plus-brochure.pdf?OpenElement;

195. | GeoPulse; “GeoAcoustics Pinger Sub-Bottom Profiler; Retrieved from the Internet <URL:
hitp://www km kongsberg.comv/ks/web/nokbg0397.nsf/AllWeb/D1084BB7DDOFD21 DCI2574
CO0003E01EA/$file/GeoPulse Profiler.pdf?OpenElement; GeoAcoustics Limited, UK; A
Kongsberg Company

196. | GlobalMap Sport; Installation and Operation Instructions; Lowrance Electronics, Inc.; ©1996;
61 pages

197. | GPS Speed Correction; Sidescan Sonar; [online]; Retrieved from the Internet URL.:
<www.hydrakula.uni-kiel.de/downloads/Sidescan%20Sonar.doc; 10 pages

198. | HUMMINBIRD 1197¢ Operations Manual; 11/6/2007; 188 pages

199. | HUMMINBIRD 200DX DUAL BEAM Operations Manual; 43 pages

200. | HUMMINBIRD 500 Series; 550, 560, 570 and 570 DI Operations Manual; © 2010; 84 pages

201. | Humminbird: America’s favorite Fishfinder — the leading innovator of Side Imaging
technology; [Online]; [Retrieved on 03-16-2011]; Retrieved from the Internet <URL:
http://www.humminbird.com/support/ProductManuals.aspx>; 20 pages

202. | Humminbird: America’s favorite Fishfinder — the leading innovator of Side Imaging
technology; [Online]; [Retrieved on 03-16-2011]; Retrieved from the Internet <URL:
http://www.humminbird.com/support/ProductManuals.aspx>; 5 pages

203. | HUMMINBIRD Dimension 3 Sonar 600 Operations Manual; 24 pages

204. | THE HUMMINBIRD GPS NAVIGATIONAL SYSTEM. NOTHING ELSE EVEN CLOSE;
HUMMINBIRD Marine Information Systems ®; 1992; 10 pages

205. | HUMMINBIRD GPS NS 10 Operations Manual; 75 pages
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206. | HUMMINBIRD High Speed Transducer; 4 pages

207. | HUMMINBIRD LCR 400 ID Operations Manual; 28 pages

208. | HUMMINBIRD Marine Information Systems; Dimension 3 Sonar™; 1992; 16 pages

209. | HUMMINBIRD “Matrix 35 Fishing System,” Prior to August 2, 2003

210, | HUMMINBIRD Matrix 35 Fishing System; 2 pages

211. | HUMMINBIRD MATRIX 55 AND 65 Operations Manual; ©2003; 40 pages

212. | HUMMINBIRD Matrix 67 GPS Trackplotter Operations Manual; ©2003; 88 pages

213. | HUMMINBIRD “Matrix 97 GPS Trackplotter Operations Manual” 2003

214. | HUMMINBIRD Matrix 97 Operations Manual; ©2003; 87 pages

215. | HUMMINBIRD Matrix™ 87¢ Operations Manual; ©2004; 45 pages

216. | HUMMINBIRD The New Wave of Wide; 1997; HUMMINBIRD WIDE®) fish wide open!®;
24 pages

217. | HUMMINBIRD NS25 Operations Manual; 71 pages

218. | HUMMINBIRD Piranha 1 & 2 Operation Guide; 5 pages

219. | HUMMINBIRD Platinum ID 120 Operations Manual; 36 pages

220, | HUMMINBIRD Platinum ID 600 Operations Manual; 18 pages

221. | HUMMINBIRD “The Product Line>Matrix Products>Matrix 35”
http://web.archive.org/web/ZOOB0404000447/www.humminbird.com/hb~Products.asp?ID,
April 4, 2003

222. | Humminbird® Trolling Motor Mounted Transducer with Mount Assembly Brochure; © 2008
Humminbird®, Eufaula, AL; 2 pages

223. | HUMMINBIRD Wide 3D Paramount Operations Manual; 44 pages

224. | HUMMINBIRD Wide 3D View Operations Manual; 38 pages
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225. | HUMMINBIRD Wide 3D Vision Operations Manual; 38 pages

226. | HUMMINBIRD Wide 3D Vista Operations Manual, 38 pages

227. | HUMMINBIRD Wide Eye Operations Manual; 32 pages

228. | HUMMINBIRD Wide Paramount Operations Manual, fish wide open!; 32 pages

229. | HUMMINBIRD “Wideside”; Schematic; December 15, 1994; 5 pages

230. | Hydro Products; A Tetra Tech Company; 4000 Series Gifft Precision Depth Recorder Product
Brochure; date stamped 1977

231. | The Hydrographic Society — Corporate Member News — KONGSBERG SIMRAD; July 3,
2008; 7 pages

232. | Imagenex Model 855 Brochure: Online; Documents retrieved from internet web archives as
follows:

URL:http://web.archive.org/web/200210232122 1 0/http:/www. imagenex.com/Products/855_858
/855_858.html; 1 page; Archived on October 23, 2002
URL:http://web.archive.org/web/200210241 2403 5/http:/www.imagenex.com/Products/855_858
/855/855.html; 1 page; Archived on October 24, 2002
URL:http://web.archive.org/web/20021024 125254/http:/www.imagenex.com/Products/855_858
/858/858.html; 1 page; Archived on October 24, 2002
URL:http://web.archive.org/web/2003042407 1 306/http:/www.imagenex.com//855_Page 1.jpg;
1 page; Archived on April 24, 2003
URL:http://web.archive.org/web/20030.
1 page; Archived on April 24, 2003
URL:http://web.archive.org/web/20030424094158/http:/www.imagenex.com/855 Page 3.ipg;
1 page; Archived on April 24, 2003

URL http://web.archive.org/web/20030424 10130 1/http:/www.imagenex.com/855_Page 4.ipg;
1 page; Archived on April 24, 2003

URL http://web.archive.org/web/20030424101939/http:/www.imagenex.com/855_Page S.ipg;
1 page; Archived on April 24, 2003

URL hitp://web.archive.org/web/20030424 135458/http:/www.imagenex.com/855_Page 6.jpg;
1 page; Archived on April 24, 2003
URL.htip://web.archive.org/web/20030424141232/http:/www.imagenex.com/855_Page 7.ipg;
1 page; Archived on April 24, 2003

URL :http://web.archive.org/web/200304241431 58/http:/www.imagenex.con/855_Page_8.jpg;
1 page; Archived on April 24, 2003

424091547 /http./www.imagenex.com/855_Page 2.

Examiner
Signature

fJames Hulka/ Date
Considered

12112/2011

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to
applicant.
SUBMITTED: NOVEMBER 15,2011 RAY-1002
349 of 737

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /JH./



Receipt date: 11/15/2011 12460139 - GALL: 3652

Substitute for form 1449/PTO Complete if Known
(Revised 07/2007) Application Number 12/460,139

RM Filing Dat July 14, 2009
INFO ATION DISCLOSURE F;rlsl:%\la;l:d Inventor Burl}alm T. Maguire
STATEMENT BY APPLICANT [ A Unit 3660

(Use as many sheets as necessary) Examiner Name HULKA, James R
Sheet | 14 | of | 16 | Attorney Docket Number 038495/369324

OTHER DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, English

Examiner Cite | magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue number(s), publisher, city and/or Language
Initials* No. country where published. Translation

Attached

233. | Imagenex Model 872 “Yellowfin” Sidescan Sonar; Imagenex Technology Corp.; © 2004 - 2009

234. | The Imagenex SportScan; Digital Sidescan Sonar; “Redefining Image Clarity”; Imagenex
Technology Corp.; © 2002

235. | Imagenex SportScan Digital SideScan Sonar Brochure: Online; Documents retrieved from
internet web archives as follows:
URL:http://web.archive.org/web/20030212030409/http://www.imagenex.com/Products/products
.html; 1 page; Archived on February 12, 2003

URL http://web.archive.org/web/200302140449 1 5/http://www.imagenex.com/Products/SportSc
an/sportscan.html; 1 page; Archived on February 14, 2003
URL:http:/web.archive.org/web/2003022215233 7/http://www.imagenex.com/Products/SportSc
an/SportScan_Specs/sportscan_specs.html; 3 pages; Archived on February 22, 2003

URL :http://web.archive.org/web/20030222161450/http:/www. imagenex.com/Products/SportSc
an/FAQ s/fag_s.html; 4 pages; Archived on February 22, 2003
URL:http://web.archive.org/web/200304 19024 526/http://www.imagenex.com/; Products/SportSc
an/distributors.html; 2 page; Archived on April 19, 2003

236. | IMAGENEX (Various) Technical Specifications and User’s Manual; Prior to August 2003

237. | Innomar — Products; “System Variants: SES Side Scan Option™; Retrieved from internet
URL:http://www.innomar.com/produ_2000sidescan htm; 12/30/2003; 2 pages

238. | International Search Report and Written Opinion for Application No. PCT/US2010/039441
dated October 11,2010

239. | International Search Report and Written Opinion for Application No. PCT/US2010/039443
dated October 6, 2010

240. | “ITC Application Equations for Underwater Sound Transducers”; Published by International
Transducer Corporation, 1995, Rev. 8/00; 3 pages

241. | Kelvin Hughes Transit Sonar; . . . a new dimension in shallow water survey to assistin...”;
Hydrography; Dredging; Salvage; Underwater Construction and Similar Works; March 1966;
8 pages

242. | KLEIN DIGITAL SONAR SYSTEMS, “...The Next Generation From the World Leader in
Side Scan Sonar and Sub-bottom Profiling Systems,” 1988
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