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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

Cliangc(s) applied

to clocumcnt,

/D.5/ Amendments to the Specification

5/1 6/20: 2

At page 11, please amend paragraph 0056 as follows:

[005 51

-[-0056] 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.

2 of 26 RAY-1002
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$%&'())*+,-.,/0/Receipt date: t0/28/2010

to clocumcn

//\.li.M./

5/50/2012.

 
Substitute for fonn 1449/PTO

(Revised 07/2007)

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Use as many sheets as necessary)

3662

Not Yet Assi ed /Jamefi HUii“§3/I
03 8495/369324

Document Number  Publication Date Name of Patentee or Pages, Columns, Lines. Where

Number - Kind Code (if known) MM-DD-YYYY Applicant of Cited Document Rslsvsm Passages °‘ Rslsval" FiguresAppear

‘ 1 US—3,6l8,006 11-02-1971 ' ~ 3. ht
1 1-07-1989

02-02-1993

12-02-1997

‘PS”S”‘P

US~4,879,697

US~5, 1 84,330

US-5,694,372

Adams, et al.

FOREIGN PATENT DOCUMENTS
Pages, Columns, English

Foreign Patent Document Lines» Where Language
Examiner , Publication Date Name of Patentee or R°‘°"““‘ P3591365 Translation

Initials Country Code ' Number Kmd MM-DD-YYYY Applicant of Cited Document or Rel/:,a;’:a}:'gures AttachedCode (if known)

W0 98/15846 04-16-1998 Rowe-Deines Instruments,
Inco orated 

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) , vo|ume—issue number(s), Attached

6

E126 publisher, city and/or country where published.
Examiner
Initials* 

International Search Report and Written Opinion mailed October 6, 2010, for

International Application No. PCT/US2010/039443

 Examiner I, , Date -,i 4Signature James Hiiikai Jconsidmd 1 0/28/2911 1
*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line

through citation ifnot in conformance and not considered. Include copy of this form with next communication to
applicant.

32460139 ~ GAL}: 3652

Com - lete if Known

12/460,139

Jul 14, 2009

Brian T. Mauire

Submitted: October 28, 2010 RAY-1002
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1234566789:;9<=<PART B - FEE(S) TRANSMITTAL

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

or Egg (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
ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres ondence address as

in _icated unlpss oorrfected below or directed otherwise in Block 1. by (a) specifying a new conespondence address; and/or (b) indicating a separate " E ADDRESS" formaintenance ee noti ications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 fofanychanzc ofaddress) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.826 7590 07/23/2012

& I h b t' th (t:Tl'll'tifFfate ot'I‘Maflh1tgtz;1r'TbMe]‘nsm<:1ssi0l1 d 'th th U "tedere cei a is ees ransm s in eoste e l

SUITE 4000 S‘§z(1itlt=,s oistgl gflgrvif/f su(fIis<:§<=iiIiépi:)_Is::t%lgel‘§ci)r fir§t algss lmailglieh an pnveflo
CHARLOTTE NC 282804000’ Zmsfiieced (30 th: usafim? 71) 273-2885, oan tirristiale nldeicffed b§i§w.a°S'"" 6

(Signature)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

12/460,139 07/ 14/2009 03 8495/369324 9769
TITLE OF INVENTION: DOWNSCAN IMAGING SONAR

 
  

  

Brian T. Maguire

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

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

HULKA, JAMES R 3645 367-088000
 

 
 

 

  

  2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys 1 A1S—t—0n &
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed. no name will be printed.

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363). -

:1 Chan e of corres ndence address (or Change of Correspondence
Address orm PTOI /122) attached.

D "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.   

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

PLEASE NOTE: Unless an assi nee 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 C 3.11. Completion of this form is NOT a substitute for filing an assignment.

(B) RESIDENCE: (CITY and STATE on COUNTRY)

TULSA, OKLAHOMA

(A) NAME OF ASSIGNEE

NAVICO, INC.

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual M Corporation or other private group entity 1:1 Government 

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
1:1 A check is enclosed.

1:1 Payment by credit card. Form PTO-2038 is attached.

The Director is hereby authorized to charge tlieéagbefil fee(s). any deficiency. or credit anyoverpayment. to Deposit Account Number (enclose an extra copy of this form).

4a. The following fee(s) are submitted:
E Issue Fee 0

Publication Fee (N0 small entity discount permitted)

D Advance Order - # of Copies 

5. Change in Entity Status (from status indicated above)

1:1 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 1:1 b. 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.

Date September 26, 2012

Registration No.

This collection of information is required by 37 CFR 1.311. The information is relqpired 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. is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vag de riding upon the individual case. Any comments on the amount of time you require to com letethis form and/or su gestions for reducing this burden, should be sent to e C ief In omiation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, .0.
Box 1450. Alexan a. Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. 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.

 

 Authorized Signature

Patrick L. KartesTyped or printed name

I EA?-11002
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>?@ABCCDEFGHFIJIElectronic 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

Attorney Docket Number: 038495/369324

Filed as Large Entity

Utility under 35 USC111(a) Filing Fees

Description Fee Code Quantity

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-AlIowance-and-Post-Issuance:

Utility Appl issue fee

Publ. Fee- early, voluntary, or normal

Sub-Total in

USD($)

3oo 6 of77



KLMNOPPQRSTUSRVR S“:-S1-|;(t$a)| In

Total in USD ($) 2040
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WXYZ[\\]_̂̀a_bcbElectronic Acknowledgement Receipt

m

—

Title of Invention: DOWNSCAN IMAGING SONAR

I
—

Payment information:

Submitted with Payment yes—

—Auth°“zedUser  
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)

 



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

File Listing:

Document . . File Size(Bytes)/ Multi Pages

. 113870

Issue Fee Payment (P_|_O_85B) 369324_|ssue_Fee_TransmItta|.
pdf 157235901Ica376dac0bcca720e647d586d

8ca43

Information:

Fee Worksheet (SB06) fee-info.pdf

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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/E0/903 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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.

RAY-1 002
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qrstuvvwuvxyzx{|{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

 
CONF {MATION NO.APPLICATION NO. F ING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

12/460,139 07/14/2009 Brian T. Maguire 038495/369324 9769

826 7590 08/14/2012

ALSTON&BIRDLLP
BANK OF AMERICA PLAZA HULKA, JAMES R

101 SOUTH TRYON STREET, SUITE 4000

CHARLOTTE, NC 28280-4000 ART UN”
PAPER NUMBER

3645

NOT *ICATION DATE DELIVERY MODE

08/ 14/201 2 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 @ alst0n.c0m

RAY-1 002
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}~���������������UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O.Box1450

Alexandria, Virginia 22313-1450

APPLICATION N0.l FILING DATE FIRST NAMED INVENTORI ATTORNEY DOCKET No.

CONTROL No. PATENT IN REEXAMINATION

12/460,139 14 July, 2009 MAGUIRE, BRIAN T. 038495/369324

EXAMINER

ALSTON & BIRD LLP

101 SOUTH TRYON STREET, SUITE 4ooo

CHARLOTTE, NC 28280-4000 ART UN” 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 ALSOM|R|/ /J. H./

Supervisory Patent Examiner, Art Unit 3645 Examiner, Art Unit 3645

PTO-90C (Rev.04-03)
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�����������������Receipt date: 07/31/2012 t2460‘E39 ~ GAL}: 3645

Com lete if Known

A 0 lication Number 12/460 139

Film; Date Jul 14,, 2009
First Named Inventor
Art Unit 3645

Examiner Name J. R Hulka

 

 
  

 
Substitute for fonn 1449/PTO

(Revised 07/2007)  

 
 

 

 INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Use as many sheets as necessary)

  
  

 

 

 
 

 

 
 

Document Number

 
 

   
Pages, Columns, Lines, Where
Relevant Passages of Relevant

Figures Appear

Publication Date Name of Patentee or

Number — Kind Code (if known) MM—DD—YYYY Applicant of Cited Document

us-2,975,704 08-17-1976
2 Us-5,675,552 10-07-1997
3 us-6,44s,s4s o9-os-2oo2

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Pages, English Language
Examiner Cite Publication Date Name of Patentee or C°'“m"Sa Translation Attached

Initials Country Code — Number Kind MM—DD-YYYY Applicant of Cited Document Lies!’ Where
Code (if known) '3 WantPassages or

Relevant

JP 4-357487 A 12-10-1992 Furuno Electric Co. -
s wos4/oisssm os-Io-1984-

wo 03/009276 A2 01-30-2003 Tera Tech Corp —

Examiner

   

  
ZP

  

OTHER DOCUMENTS
E 1' h L

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of ng~l~;:nS1::‘i%:age
, , the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue Attach d

E’§am“‘°' Cm number(s), publisher, city and/or country where published. 6

7 International Search Report for Application No. PCT/USO5/27436 dated
..................................................................................................

8 International Preliminary Report on Patentability for Application No.
..

Translation “Notice 0fReaS0n(S) for Rejection for
.

Communication [extended European Search
No. 057827 1 7.2—2220 dated August 31, 2011; l2_pages

Examiner / I,» Date , -F. ISignature idames Hulkaz Considered C8/J3/2012 J
*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-1 002

12 of 737

ALL REFERENCES COi\lSii3EREl3 EXCEPT WHERE l_iNEiI} THROUGH. /J.i-=i./



�������������� � Receipt date: O’?/31/2012 t246G‘E39 ~ GAL}: 3645

 
Substitute for form I449/PTO

(Revised 07/2007)
Com lete if Known

A lication Number 12/460,139

Filin; Date Jul 14, 2009

First Named Inventor Mauire
Art Unit

 

  
 INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Use as many sheets as necessary)

 

  
  J. R. Hulka

O3 8495/369324

Examiner Name

Attorne Docket Number

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’fa,mi"cr Cite number(s), publisher, city and/or country where published

1, "c£;;;{;;§t;;.‘{;;£ii;§;;’i%¢;llli;;;¥;;l§;;;;; i$;;;i;;;{"};ppianon No. 05782717.2—2220 dated

.. AUSTRALIAN GOVERNMENT’ DEPARTMENT OF SUSTAINABI
ENVIRONMENT, WATER, POPULATION AND COMMUNITIES; Fact Sheet

BLONDEL, PHILIPPE; The Handbook of Sidescan Sonar; © 2009; 316 pages

CALCUTT, RON; Lowrance Book of Sonar & GPS; ©1986; and Lowrance

.. DERROW’ IL ROBERT W. ET AL.’ A Nmw_Beam,

M DSME E&R LTD; Remotely Operated Sonar Boat System (SB-100$);
http://dsmeu.en.ec2 1 .com/Remotely_Operated_Sonar_Boat_System-

EAGLE ELECTRONICS; Ultra 3D Installation and Operation
..

18 FURUNO ELECTRIC CO., LTD.; Side Looking Sonar, Model SL—16, 1983; 4

19 GEOACOUSTICS; GeoPulse, Profiler System; February 2006, 2 pages

20 HUMMINBIRD 1198C Review for Catfishing, Catfishing “How To” Catfishing
....................................................................................................

21 IMAGENEX TECHNOLOGY CORP., Model 881 SportScan, Single or Dual
Frequency Digital Sidescan Sonar, Software User’s Manual; May 9, 2003; 16

22 KLEIN ASSOCIATES, INC.; Modular Side Scan Sonar and Sub—Bottom Profiler

KLEIN, MARTIN; Side Scan Sonar; UnderSea Technology; April 1967; 4 pages

AAL..,mSonar~—a modern technique for ocean exploitation;"IEEE

KLEIN’ MARTIN; New Developments in Side Scan
unknown; 14 pages

Examiner , E 1 Date 5 /I / ISignature '/James Hmkal Considered J8/03,2012
*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. LEGAL02/33545027vl

Submitted July 31, 2012
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¡¢£¤¥¦¦§¥̈©ª«©¬­¬Receipt data: O’?/31/2012 tgztantgg - GAL}; 3545

Substitute for fOl’m l4-49/PTO Com lete Kngwn
“‘°V‘S°" 07/2007’ A lication Number I2/460,139

Filin Date Jul 14, 2009
auireNamed Inventor

STATEMENT BY APPLICANT Art Unit 645
(Use as many sheets as necessary)

Z

Examiner Name

Attorne Docket Number

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

mnumber(“s),vpublisher, city and/or country where published
26 Sonar’ Offshore Services,

7 1

KLEIN’ MARTIN, New Capablhtles ofslde Scan

03 8495/369324

Hw W EC5:193

 ...................................................................................................

23 KLEIN, MARTIN, Sea Floor Investigations sing Hybrid Analog/Digital Side
 

29 KONGSBERG MARITIME AS, Si e ooking Transducer, 200 kHz — 0.5x49,
200 kHz side looking transducer for shallow water and surveying and high

KONGSBERG SI D AS;Concat

31 KVITEK, RIKK ET AL.; Final Report, Early Implementation ofNearshore

Ecosystem Database Project Tasks 2 and 3;

http://seafloor.csumb.edu/taskforce/html%202%20web/f'1nalreport.htm; July 29,

32 LAW, G., Sideways Glance, Side- and down—scan Imaging Open New Windows

LEONARD’ JOHN L‘; Cooperative Autonomous Mobile
,

34 Maritime suweys takes delivery of SeaBat 8160; Sea Technology, Jul 2001;

http://findarticles.com/p/articles/mi_qa5367/is_200l 07/ai_n2 1475675/; webside

35 MARINE SONIC TECHNOLOGY, LTD.; Sea Scan® PC Side Scan Sonar

36 MESOTECH; Mesotech Model 971 Sonar System Summary; March 26, 1985, 2

..

37 OUGHTERSON, B., Sophisticated Sonar Reveals Detailed Images Recently

' ‘ ...........................................................................................................................................

39 RAYTHEON MARINE COMPANY; Installation Instructions; October 1998; 2

pages

Examiner - . , Date I I», ISignature /James Hulka Considered C8./L-3./2012
*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line

A through citation ifnot in conformance and not considered. Include copy of this form with next communication to
applicant. LEGAL02/33545027vl

Submitted July 31, 2012
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®̄ °±²³³́²µ¶·̧¶¹º¹Receipt date: 07/31/2012 t2460‘E39 ~ GAL}: 3645

Substitute for form 1449/PTO Com Iete Known

<R°V*“0 07/2007) A . . lication Number 12/460,139
Fil Date Jul 14, 2009

INFORMATION DISCLOSURE First Named Inventor Mauire
STATEMENT BY APPLICANT Art Unit 645

(Use as many sheets as necessary)
Examiner Name J. R. Hulka

Attorne Docket Number 03 8495/369324

OTHER DOCUMENTS

English Language
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of Transmion
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue

E’fa,mi"°' - number(s), publisher city and/or country where published
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SIDE LOOKING SONAR

|nventor(s): MORIMATSU HlDEJl; SHIBUYA SHOZO :_
Applicant(s): FURUNO ELECTRIC CO 1

_ _ _ - international: G01S15/89; (|PC1—7): G01S15/89
Classification: 1

- European: 1

Application number: JP19910172240 19910712
Priority number(s): JP1991017224O 19910712; JP19900212189 19900810

Abstract of JP4357487 (A)

l

PURPOSE:To measure the position of an i
object under water accurately by a method i
wherein a phase difference is determined at V .
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.

CONSTlTUTlON:VVhen a trigger pulse from

a trigger pulse generator 3 is inputted into a

CPU21 through an input device 22, a

measuring position of own ship and the

bearing of navigation are read in form a

' highly accurate position measuring device

23 and a bearing measuring device 24 to
determine an intersection with a contour

line based on the value and a probing range

inputted from a keyboard 25 beforehand.
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"=dphl 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.
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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

The invention is particularly useful

 

commercial vessels.

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

old 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 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
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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 superseded 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 or all signals is obtained.

Moreover. by arranging the LCD segments in a suitable

pattern. a quasi-analog 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. I: 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.

A The sonar system incorporates a transducer arrangement

for transmitting and receiving signals in the required

directions. In one embodiment. a transducer is provided for

each scanning direction. Each transducer is connected RAY-1 002
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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

quantised 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. l 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

signal processing circuit of Fig. 5;

Fig. 7 is a schematic block circuit diagram of part of

circuit diagram of the

the circuit of Fig. 6:

Fig. 8 is a schematic block

circuit for use with the embodiment of Fig. 5:

Fig. 9 illustrates timing pulses for the circuit of

circuit.diagram of a clock
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5 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. ll: and

Fig. 13 is a cross-sectional side elevational View of

the transducer arrangement of Fig. 11.

DESCRIPTION OF PREFERRED EMODIMENT

As shown in Figs. 1 to 3. the sonar system of one

present invention is designed to scan

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 the maximum time required for a signal to be

transmitted and received from the maximum desired range.

output of the clock 50 drives a l 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 55 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 RA¥4mn
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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 loms. A

narrow pulse (typically Zms) is generated for every pulse

from the clock pulse so 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 loms 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 will transmit a signal through the transducer
54 selected by the transducer multiplexer/driver 55. The

signal is of suitable frequency e.g. l60KHz. 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. An

additional gain control stage can be included to reduce the

gain for distances between zero and five times the depth

This gain stage would be controlled by the period of

Such gain controllers

below.

the received echo from the bottom.

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 from 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-1 002
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60 shown in more detail in Fig. 6.

As shown in Pig. 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

Jillumination of extra LCD bars above the depth reading.

The signal processing circuit 60 comprises a cyclic

counter 6l 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 S to 2l of the counter 61 are 16

sub-circuits Al. A2 .... A16. 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-circuit.is illustrated in more detail in Fig.

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 period of

the monostables 70 is greater than the period of the first RAflC1002

of737
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clock 50. The output of each monostable 70 is switched by

switch/multiplexer 72 to one of four flip-flops (FFP. FFA.

FPS. FFD) according to the signal from.a corresponding

output (P. A. S. D) from counter 53.

5 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, FPS. FFD for sub-circuit A(N) are connected to the

Nth segments of the port. ahead. starboard. depth displays 1

 

10 respectively;

Changing the range of the display can be accomplished

by changing the frequency of the "range clock" input of

counter 61. The range cloch frequency can be set manually

to a predetermined fraction of the clock 50 frequency. or it

15 may be set automatically by using an automatic range- 5

selection circuit such as that shown in Fig. 8. In 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.

20 In the automatic range selection circuit. a second E

clock 80 drives a decade counter 82 via a divider ( 20)

stage 81. The decade counter 19 is reset by each M pulse 1

generated by the counter 53. In addition the counter 19 is
stopped by the echo signal at the output of monostable 64.

25 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

30 stage 83 is the frequency of the clock 80 divided by the

currently stored count in counter 82.

An additional divider ( _lo) 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

35 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. In addition. the alarm RAY-1 002
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b circuits perform this function without requiring constant

manual adjustment or 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. FPS) 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

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 alarm.

A typical display panel 40 is illustrated in Fig. 4.

Five_scanning directions are illustrated on the panel: two

to part. 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 guasi-analog

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 fish.

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 RAY-1 002
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applications such as the charting of channels.
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
For example. the

Such display

replaced by a programmed microprocessor.

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.

transducers TP. TA. TS and provided to scan port.
The transducers are embedded in a

A lead

Separate-

ahead and starboard.

casting 101 made from epoxy and granulated cork.

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 varied quite simply. The casting 101 can
also be mounted in a special frame (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.

In this embodiment. a single transducer T1 is

The transducer Tl

ll to 13.

used to scan port. ahead and starboard.

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 llo also

contains an iron bar or permanent magnet ll8, and lead

balance weights ll5 which balance the casting llo about a

shaft 111. The casting llo is pivotable about its shaft lll

on bearings 112 set in a gunmetal housing ll6.

Electromagnets 3?, EA, B5 are also mounted on housing
116. Each 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 iron member 118 in the
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casting 110 is opposite the energised eleotromagnet. 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 T1 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 T2 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 T1 can be pivoted 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 T1 in order to
implement the downward tilting of T1. The additional

electromagnets 121 become part of casting 110 and T1
rotates within casting 110. The casting 110 would also need

to be re—balanced about shaft 111.

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, B3. In addition. opposing magnetic
fields can be generated by reversing the current 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 permanent RNflflm2
44of737
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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

5 its 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

10 present invention. and modifications,which are obvions 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 * m

reflection from objects; signal processing means connected E

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 claim. RAY4002

REA 0 46 of 737
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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 volume 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.
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(received by the international Bureau on 14 February 1984 (1492.84))

l.(Amended) A sonar system for a boat for scanning

ahead, to port and to starboard. said system comprisng

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

signals after reflection from objects in said directions:

signal processing means connected to the output of said

receiving means for determining ppg distances of said

objects and their respective directions from the received

signals: and solid state electronic display means connected

to said signal processing means [for displaying the

determined distances in their respective directions]. ggig

display means having a display 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

system are displayed by activation of a corresponding LCD

segment, and activation of the further LCD segments in that

array indicates that object to be the bottom or a bank.

{3} 5, 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

It

RAY-1 002
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said scanning directions.

[4] 5. A sonar system as claimed in claim 1 [or 2]. 3

wherein said transducer means comprises a transducer element

[pivotable for orientation in any one of said scanning i

directions.

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

said transducer is] pivotable [in] within a casing _

[comprising] haying 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.] 1, A sonar system as claimed in [any preceding]

claim 3_g5_§. further comprising depth measurement and

display means.

[7.] Q. A sonar system as claimed in claim [6] 1.

wherein said transducer means scans at a distance related to

depth of water below said boat.

[8.] 2. A sonar system as claimed in [any preceding]

claim 1. further comprising alarm means connected to the E
output of said signal processing means for providing an

alarm upon detection of objects within a predetermined

distance.

[9.] lg. A sonar system as claimed in claim [8] 3

wherein said alarm provides an audio signal whose volume

andgor tone is indicative of the distance of a detected

[l0. 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.]-

ll. 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 ofU.S. Patent Application

09/909,141 filed on July 19, 2001 which is a continuation~in-part ofU.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 ofU.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 beamforrning

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 discovery 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—visibi1ity 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

systems.
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There is still a need for a 1ight—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 power

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 ofmissions. 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 beamfonners provide better imaging

with minimal or no reflection artifacts.

The foregoing and other features and advantages of the sonar bearnforrning

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 presentinvention are described with reference to

the following drawings, wherein:

Figure 1 is a diagram illustrating a preferred embodiment of a sonar

beamforrning 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 beamforrning 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-domain-

processing technology such as charge coupled devices (CCD/CMOS) integrated

circuit technologies for electronic beamfonning in conjunction with sonar arrays

fabricated by, for example, Material Systems Technology (MSI). For example, at a 40

MHz clock rate, the beamfonner 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—fil1er 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 ofproviding 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

5 3 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 charmels, 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 -

buo ant in water

14 hours at 4 knots

Three motors; one direct drivethruster and sprocket driven

Power requirements

  
  
  
  
  

  
 rudder, two pitch motors, and

one stem propeller 
   24-volt supply, 32 watts while

maneuvering at 4 knots

Rechargeable lead acid
batteries

 
.;

Power Source  
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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

Number of elements Minimum of 128, preferably
128 or 192

The forward-looking sonar has a capability of at least O.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 tol0O 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~l 04

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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Cross-rane resolution .    
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, ;

5 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. l

l

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

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

10 recognition mode. The beamforrner 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

15 from the direction of interest are added coherently, while those from other

directions do not add coherently or cancel. However, as the array is scarming

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

20 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

25 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 ofbeams 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

beamfonning processor.

A delay-and-sum beamfonner 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-beamfonning

chip consists of N parallel beamforming modules, a summing circuit and a

Finite-Irnpulse-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 5 8 and receives beams 56. This
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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 ofwhich forms an input into a weighting subsystem 84. The

outputs of the weighting filnction are then summed in a summer 86. In a preferred

embodiment the sampler 80, the programmable 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 beamfonning 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 fi‘ont-end 102 of the system 100 is an integration ofmany 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 prearnplification 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 orgplurality of memory devices. Such a memory device may be,

but is not limited to, a random access memory, read-only memory, floppy disk

memory, 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

beamforrning electronics. The PC—l04 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 5 is a block diagram illustrating a flow chart of the image firsion

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 ofnormalization

addresses spatial resolution. This normalization process is preferably performed,

without limitation, on a standard personal computer platfonn. 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 ofdata that is stacked such as, for example, 3D EchoTech that

is provided commercially by EchoTech.

Figure 6 is a schematic illustration oftransmit 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

elements.

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
RAY-1 002

73 of 737

 

Il
E1l

ll
4

l,1
X

i

t

'2

lE,
EX
2

s
5
§i

Ei
z
5
E

 



­®̄ °±²²³µ́¶·̧¶́¹́W0 03/009276

10

15

20

25

PCT/US02/22967

-14-

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 (F0) and number of

elements spaced at one-half wavelength spacing (M2).

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—e1ement 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 ofthe 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: 9 x 6
x 1 inch

SLS power requirement (32 charmels): 4 W (effective), estimated size: 3 x 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 = O.7° range/64; 9hr mission raw data file

= 531 Mbytes.

Further preferred embodiments of the present invention provide mean and long

range forward-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 preferred 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.
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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

5 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

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

4. The system of claim 1, fiirther 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.

15 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.

20 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

l1
1

ll
is
1
i

first and the second beamforrning 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 beamforrning

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 ofclaim 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 ofclaim 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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17. The water crafi 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.

 
18. The water crafi of claim 14, wherein the system further comprises multi-

5 _ element acoustic communication receive arrays.

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

communication with the beamforming device.

20. The water craft of claim 14, wherein the second sonar is a side-looking sonar.
l,
ll1

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

10 bistatic transducer arrays.

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

plurality of charge coupled device delay lines.

23. The water crafi of claim 14, further comprising a memory circuit connected to

the beamforming device.

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

to an interface controller and the processor.

25. The water crafi of claim 24, wherein the interface controller is in

communication with a memory circuit.

26. A sonar scanning in a first direction comprising in combination:

20 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

bearnforming 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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34. An underwater umnarmed 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 beamforrning  
5 device, the at least one sonar scanning in a second direction.

1l
1

i
i

35. The system ofclaim 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.

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

10 one sonar are mounted on a pivotable motorized array.

37. 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.

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

15 acoustic communication receive arrays.

39. The system of claim 34, wherein the beamfonning device further comprises a

plurality ofcharge domain delay lines.

40. The system of claim 34, wherein the beamforrning device comprises a

sampling circuit connected to a programmable delay circuit, a weighting

20 circuit, and a summing circuit.

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

beamforming device.

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

to the memory circuit.
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43. The system ofclaim 42, further comprising a Firewire interface connected to

the interface controller and the memory circuit, the Firewire interface

communicating with a central processor.  
44. The system of claim 34, wherein the beamfonning device comprises a charge

5 domain delay line.

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

device delay lines, each delay line having a programmable tap selection circuit.

1ll

E1I
l
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KINNBY & LANGE, P.A.
KJNNEY & LANGE BUILDING
312 SOUTH THIRD STREET

MINNEAPOLIS, MN 55415-1002
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WRITTEN OPINION OF
INTERNATIONAL SEARCHING AUTHORITY

  
  

  
  

 
 

 

 

(PCT Rule 43bz's. 1)

Date ofmailing
(1 /month/ ear) l 2

Applicant’s or agent’s file reference FOR FURTHER ACI‘I0

J285_13_3 See paragraph 2 below
International application No. International filing date (day/montlzélear) Priority date (day/monthézear)

PCT/US05/27436 02 August 2005 (02.08.2005) 02 August 2004 (02.08.2004)

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

IPC: G015 15/89( 2006.01) G01S l5/00( 2006.01)
USPC: 367/88

Applicant

JOHNSON OUTDOORS, INC.

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

 
 

 

  
  
 

  

Box No. I Basis of the opinion

Box No. II Priority

Box No. II} Non-establishment of opinion with regard to novelty, inventive step and indusnial applicability

Box No. [V Lack of unity of invention

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

Box No. V

Box No. VI Certain documents cited

Box No. VII

Box No. VIII

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
[PEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Fonn PCT/ISA/220 or before the expiration of 22 months fi'om 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.

Date ofcompletion of this opinion Authofized Officel‘

Ian J. Lobo
Telephone No. (571) 272-6974

Name and mailing address of the ISA! US
Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.0. Box I450
Alexandria, Virginia 223 13-1450

Facsimile No. (571) 273~320l

Form PCT/ISA/237 (cover sheet) (April 2005)

07 November 2007 (07.1 l.2007)
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INTERNATIONAL SEARCHING AUTHORITY pcr/Usos/27435

 
Box No. I Basis of this opinion

l. With regard to the language, this opinion has been established on the basis of:

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 l2.3(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

[:1 a sequence listing

D table(s) related to the sequence listing
 

format of material §

D on paper

D in electronic form

time of filing/fiirnishing

D contained in the international application as filed.

B filed together with the international application in electronic form.

C] 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
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the -
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

4. Additional comments:

Form PCT/ISA/237(Box No. I) (April 2005)
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International application No.

WRITTEN OPINION OF THE pcT/Usos/27435
INTERNATIONAL SEARCHING AUTHORITY  

 Box No. V Reasoned statement under Rule 43 bis.l(a)(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

  
 

 

Inventive step (IS) Claims NONE YES
Claims 1-24

 

  
 
 

Claims 1-24 C YES
Claims NONE

Industrial applicability (IA)
 

2. Citations and explanations: 

  Claims 1-24 lack an inventive step under PCT Article 33(3) as being obvious over Boucher et al ('1 52) in view of any one of
Gilmour et al ('700), Kosalos et al, (‘$99) Delignieres, ('537) or Lowrance et al ('697) and Morgera C620).

  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 thereby
minimize the number ofpasses 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 I and 2
of Deligneres and figure: 1-4 ofLowrance et al.  
  

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

 

 
 
 Dependent claims 2-20 and 22—24 are further provided by the above noted

combination of prior art. 
 

  Claims 1-24 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter
claimed can be made or used in industry. 

 
Form PCT/ISA/237 (Box No. V) (April 2005)
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ÃÄÅÆÇÈÈÉÊËÌÍÎÌÏÐÏinternational application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US05/27436

Box N0. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings 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. '

 

i2
I!

E
ii
5I
iiI
iii2
i

Form PCT/ISA/237 (Box No. VIII) (April 2005)
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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—l449 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. § l.97(d)(2), the following statement as

specified in 37 C.F.R. § l.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. § l.56(c) more than three (3)

months prior to the filing of this statement.
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Commissioner is authorized to charge any additional fee, or credit any refilnd, to our Deposit

Account No. 16-0605.

Respectfully submitted,

 

P rick 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.
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1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363).

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Vumber is required.

(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
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) : '3 Individual '3 Corporation or other private group entity '3 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO-2038 is attached.

3 Advance Order — # of Copies 3 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)

3 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. J b. 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 re uired 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. T is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v de endin upon the individual case. Any comments on the amount of time you require to complete
this form and/or su gestions for reducing this burden, should be sent to e C ief In ormation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexan ria, 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
1 11 of 737
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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 F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
12/460,139 07/14/2009 Brian T. Maguire 03 8495/369324 9769

ALSTON & BIRD LLP HULKA, JAMES R
BANK OF AMERICA PLAZA

101 SOUTH TRYON STREET, SUITE 4000
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—010l or (571)-272-4200.

RAY-1 002
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©ª«¬­®®̄­­°±²³±́°́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. 2l8(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. l22(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.

RAY-1 002
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µ¶·̧¹ºº»¹¹¼½¾¿½ÀÁÀApplication No. App|icant(s)

12/460,139 MAGUIRE, BRIAN T.

Of Examiner Art Unit

JAMES HULKA 3645

-- The MAILING DA TE 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. IX This communication is responsive to 22 June 2012.

2. I:I 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. IX The allowed cIaim(s) is/are 57-84 86 88-125 127-131 and 134.

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

a) I:I All b) I:I Some* c) I:I None of the:

1. I:I Certified copies of the priority documents have been received.

5

2. I:I Certified copies of the priority documents have been received in Application No.j

3. I:I 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( )).

* 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. |:I 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. I:I CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.

(a) I] including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO—948) attached

1) I:| hereto or 2) I] to Paper No./Mail Date

(b) I] 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. El 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. El Notice of References Cited (PTO—892) 5. I:I Notice of Informal Patent Application

2. El Notice of Draftperson‘s Patent Drawing Review (PTO—948) 6. I:I Interview Summary (PTO—413),
Paper No./Mail Date .

3. IX Information Disclosure Statements (PTO/SB/08), 7. El Examiner’s Amendment/Comment
Paper No./Mail Date 20120622

4. I:I Examiner’s Comment Regarding Requirement for Deposit 8. I:I Examiner’s Statement of Reasons for Allowance
of Biological Material

9. I:| Other

/J. H./ /ISAM ALSOM|R|/

Examifief, Aft Ufiit 3645 Supervisory Patent Examiner, Art Unit 3645

U.S. Patent and Trademark Office 1 of
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120625



ÂÃÄÅÆÇÇÈÆÆÉÊËÌÊÍÎÍApplication/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification 12460139 MAGUIRE, BRIAN T.

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iii
JAMES HULKA 3645

ORIGINAL INTERNATIONAL CLASSIFICATION

CLAIMEDSUBCLASS NON-CLAIMED

8

IIIIIIIIIIIIIfl|
15 / 00 (20060)

CROSS REFERENCE(S)

SUBCLASS (ONE SUBCLASS PER BLOCK)

El Claims renumbered in the same order as presented by applicant |:I CPA El T.D |:I R.1.47

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
89 47 1 05 61 1 21 1 37

/J.H./

Examiner.Art Unit 3645 06/25/2012 Total Claims Allowed:

LOO0\IO7U'I-J>(.OI\)
8

3

53

L‘

3

aa‘

(Assistant Examiner) (Date)
/ISAM ALSOM|R|/

Supervisory Patent Examiner.Art Unit 3645 07/14/2012 O.G. Print C|aim(s) O.G. Print Figure

(Primary Examiner) (Dam) 76  
US. Patent and Trademark Office Part of Paper No. 12 .
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A u lication Number 12/460,139

Jul 14, 2009
First Named Inventor

3645
HULKA, James R.

Attome Docket Number 038495/369324

U. S. PATENT DOCUMENTS

OoE (TFe’ :3: W:5oS

 

 
 
 
 
 

 

 
 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Use as many sheets as necessary)

1 of  

Document Number
Pages, Columns, Lines, Where

Relevant Passages of Relevant Figures
A car

Name of Patentee or

Applicant of Cited Document

us—-1,935,906 as-19-nee
279 US 2001/0026499 A1 10-04-2001
280 US 2012/0106300 A1 05-03-2012

Publication Date
MM-DD-YYYY

Examiner Cite

lnitials* Number - Kind Code (if known)

FOREIGN PATENT DOCUMENTS

Pages, Columns, Lines,
Where Relevant

Passages or Relevant
Figures Appear

Foreign Patent Document
' Publication Date Name of Patentee or

Country Code - Number Kind Code MM-DD-YYYY Applicant of Cited
(if known) Document

281 11> 50-109389(U) 09-06-1975 —
282 JP 54-054365 (U) 04-14'-1979 Furuno Denki, Co.

Ltd.

283 n» 62—099877(U) oa-2s-wsv —_
284 JP 62-190480 (A) 08-20-1987 Japan Tech Rex &

Dev Inst, et al.

zss 11> 62-mos-1 (U) os-24-1987 — —
86 11> 63-261 181 (A) 10-27-1988 NEC Co .
8 JP 7031042 (A) 01-31-1995 Fu'ikura Ltd YES

288 JP 10-186030 (A) 07-14-1998 Koden Electronics _Co Ltd

Language
Translation

1

Examiner
lnitials* O:1

\]'(‘DZO

289 JP 2001-074840 (A) 03-23-2001 Achilles Co o
290 JP 2004-020276 (A) 01-22-2004 Honda Electronic

OTHER DOCUMENTS

English
Language

Translation

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue number(s), publisher, city and/or
country where published.

Examiner

MARINE ACOUSTICS SOCIETY OF JAPAN (Editor); “Basics and Application of Marine

Acoustics”; April 28, 2004; pp. 152-172

Examiner - 1 I Date 05125/2012
Si 3 ature '/James Hu"K‘a'/ Considered I

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line. . . . . . . . . RAY-1002

through citation ifnot in conformance and not considered. Include copy of this form with next communication to 116 of 737
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ÜÝÞßàááâààãäåæäãçãApplication/Control No. Applicant(s)/Patent Under
Reexamination

Index 01' Claims 12460139 MAGUIRE, BRIAN T.

Allowed Restricted Interference Objected

Examiner Art Unit

JAM ES HULKA 3645

Cancelled Non-Elected 
U 0-u> El —l U[I Claims renumbered in the same order as presented by applicant |:I R.1.47

CLAIM DATE
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èéêëìííîììïðñòðóôóApplication/Control No. Applicant(s)/Patent Under
Reexamination

Index 01' Claims 12460139 MAGUIRE, BRIAN T.

Allowed Restricted Interference Objected

Examiner Art Unit

JAM ES HULKA 3645

Cancelled Non-Elected 
U 0-u> El —l U[I Claims renumbered in the same order as presented by applicant |:I R.1.47

CLAIM DATE

2-
-
-
2

38

A00OO
A _;

AAAAU‘!A00M

01AAAOO\l03
01010100M—l
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U1
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70

71 223222“
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US. Patent and Trademark Office Part of Paper No. : 20120d&°\Y'1002
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õö÷øùúúûùùüýþ�ý���Application/Control No. Applicant(s)/Patent Under
Reexamination

Index 01' Claims 12460139 MAGUIRE, BRIAN T.

Allowed Restricted Interference Objected

Examiner Art Unit

JAM ES HULKA 3645

Cancelled Non-Elected 
U 0-u> El —l U[I Claims renumbered in the same order as presented by applicant |:I R.1.47

CLAIM DATE

Fine“um
17 2221111
18 2221111
19 2221111
23 zmm
24 zmm
25 zmm
26 zmm
27 E22222“
28 2221111
29 2221111
30 2221111
31 Inn“
2222"“

32 32321111
22222222

33 2222222
34 32:22“
35 32:22“
36 2221111
37 zmm
38 zmm
39 zmm
42 Inn“
40

41

43

44

\l

20 100 “$2222
45 “$2222
21 “$2222
22 “$2222
46 104 22222222
47 “H2222
48 “$2222\
49 107 “E22222
50 22

US. Patent and Trademark Office Part of Paper No. : 20120d&°\Y'1002
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index 01' Claims 12460139 MAGUIRE, BRIAN T.

Allowed Restricted Interference Objected

Examiner Art Unit

JAM ES HULKA 3645

Cancelled Non-Elected 
U 0-u> El —l U[I Claims renumbered in the same order as presented by applicant |:I R.1.47

CLAIM DATE

Hi

F1521um
51 “H2222
52 “H2222
54 “H2222
55 “$2222
55 “$2222
54 “$2222
55 “$2222
55 22222222
57 117 “H2222
55 “H2222
59 m

m
22

132

133

73 134

135

136

37

60 120

51 121 um‘
52 “$2222
55 “$2222
55 22222222
57 125 “$2222
222222222

55 “H2222
59 “$2222
75 129 “$2222
71 “$2222
72 “$2222

222222222
222222222
“#2222
222222222
222222222
222222222 

US. Patent and Trademark Office Part of Paper No. : 201203&°\Y'1002
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������������������Application/Control No. Applicant(s)/Patent Under
Reexamination

593l'Ch NOTES 12460139 MAGUIRE, BRIAN T.

Examiner Art Unit

JAMES HULKA 3645

SEARCHED

 -E1 
9/13/2011

     

SEARCH NOTES

2 

INTERFERENCE SEARCH

 ZE1-i
Searched Claim Lanuae 3/7/2012

/J.H./
Examiner.Ar1 Unit 3645

US. Patent and Trademark Office Part of Paper No. : 20120625
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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 A“ Um‘ 3645

COMMISSIONER FOR PATENTS Examiner Naxneg HULKA, James R_
P.O. BOX 1450

ALEXANDRIA, VA 22313-1450 C°nfi”nali°“ N0-‘ 9769

(Revised 04/2005) Attorney Docket No. 03 8495/369324

 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.

1. 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. [:1 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. I:I Consider the arguments in the Appeal Brief or Reply Brief previously filed
on

ii. El Other

b. Enclosed

i. E] Amendment/Reply

ii. E] Affidavits(s)/Declarations(s)

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

iv. [:1 Other

2. Miscellaneous

a. E] 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. 1:] Other

RAY-1 002
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'()*+,,-+-./01/2.2In re: Brian T. Maguire

Appl. No.: 12/460,139

Filed: July 14, 2009

Page 2

3. _Et_3e_s 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. K4 RCE fee required under 37 C.F.R. § l.l7(e)

($930.00 large entity; $465.00 small entity)

ii. D Extension ofTime Fee (37 C.F. R. §§ 1.136 and 1.17)
iii. [:1 Other

b. D Check in the amount of $___enclosed

Respectfully submitted,

 
Patric 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-1 002
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3456788979:;<=;>?>Attorney's Docket No. 03 8495/369324 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Brian T. Maguire Confirmation No.: 9769

Appl. No.: 12/460,139 Art Unit: 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,

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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Com lete if Known

A u lication Number 12/460,139

Jul 14, 2009
First Named Inventor

3645

Substitute for form 1449/PTO

(Revised 07/2007)

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

 

 
 

 
 

 

 
 

 
(Use as many sheets as necessary) HULKA James R‘

1 of Attome Docket Number 03 8495/369324
 
 

U. S. PATENT DOCUMENTS

Document Number
Pages, Columns, Lines, Where

Relevant Passages of Relevant Figures
A car

Publication Date Name of Patentee or

1nitials* . Number - Kind Code (if knovm) MM-DD-YYYY Applicant of Cited Document

-us—4,9ss,9oe as-19-mo
279 US 2001/0026499 A1 10-04-2001
280 US 2012/0106300 A1 05-03-2012

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Pages. Columns, Lines,
' Publication Date Name of Patentee or Where Rele‘/3"‘

Country Code - Number Kind Code MM-DD-YYYY Applicant ofCited Pa$S?8°S°*Re'°Va"*
(if known) Document figures Appear

281 11> 50-109389(U) 09-06-1975 —
282 JP 54-054365 (U) 04-14'-1979 Furuno Denki, Co.

Ltd.

283 JP 62099877 (U) oa-2s-wsv —_
284 JP 62-190480 (A) 08-20-1987 Japan Tech Rex &

Dev Inst, et al.

zss 11> 62-1a4os4 (U) os-24-1987 — —
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¤¥¦§̈©©ª«̈«¬­®¬̄«̄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 ofa ship in which an echo sounder transducer for the hydrospace sensor is

' projected a specified length below the bottom ofthe 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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°±²³́µµ¶·̧́¹º»¹¼·¼receiver 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 ofembodiments of the present idea will be given hereinafter with

reference to drawings.

FIG. I 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.

RAY-1 002
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½¾¿ÀÁÂÂÃÁÄÅÆÇÈÆÉÄÉOn 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 I 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 I l 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 I6 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 I8 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 I7 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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ÊËÌÍÎÏÏÐÎÑÒÓÔÕÓÖÑÖThe 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 ofa frame 19 where the flange I6 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

formed 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 receiving 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 like, -and thereby, an excellent effect can be achieved.

In addition, holding strength is given by using the pressure welding plate 21 afizer

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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×ØÙÚÛÜÜÝÛÞßàáâàßÞßembodiments; 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. I and FIG. 2 illustrate a conventional 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 I 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 is a

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

Applicant of the JP Utility Model Registration: Furuno Electric C0,, Ltd.
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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 ofa 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 ofthe Idea

[Field of Industrial Application]

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

[Related Art]

Devices are available in which hydroacoustic equipment such as an acoustic current meter, echo

sounding machine, fish tinder, 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

ofhydroacoustic 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 ofthe flow on the comer parts ofthe case when moving in the water in conjunction with the

operation ofthe vessel while being supported outside the vessel as described above, and these

bubbles surround the case as they travel to the rear ofthe 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 ofthe

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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«¬­®̄°°±²̄³́µ¶́·³·The present idea is configured such that a housing case ofhydroacoustic equipment is provided

with water conducting holes that connect inside and outside ofa 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 ofthe 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 ofthe 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 ofthe case.

[Embodiment of the Idea]

An embodiment of the present idea is given hereinafter with reference to FIGS. 1 to 5 ofthe

housing case of hydroacoustic equipment vertically lowered into water.

In FIGS. 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 ofa 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 I la and 1 lb formed on the outer periphery

of the connecting area by screws 12 and 12.

The lower case 10a is made up ofa bottom panel part together with perimeter wall parts that rise

substantially perpendicular from the periphery thereof on which the flange 1 la is formed on the outer

periphery, and thus, the lower surface (bottom surface) of the lower case l0a becomes a flat surface.

The comer areas ofthe bottom surface and the perimeter wall surfaces are curved so as to reduce the

cavitation of the water flow generated in the comer areas. In addition, reinforcing walls 13 and 13 are

integrally fonned on the bottom panel part ofthe 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 ofthe vessel, which is

to say the front to back direction of the case body, on the upper surface portion surrounded by the

flange 11b ofthe 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 I5 bolted to the lower end of the support pipe 3 that perpendicularly supports

the case body ID in the water is anchored by anchoring bolts 16 and 16 to the center ofthe top surface

3
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¹̧º»¼½½¾¼¿ÀÁÂÃÁÄÅÄofthe 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 ofthe

lower case lOa 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 ofthe support pipe 3 and are connected to a measurement device or the like within
the vessel.

In addition, multiplicities ofwater conducting holes l8 and 18 that connect the inner part of the

case body 10 to the case body exterior are provided on the bottom surface ofthe bottom case l0a at

the front and back thereof so as to avoid the installation position of the hydroacoustic equipment A

and A as illustrated in FIG. I and FIG. 4, and multiplicities ofwater conducting holes 19 and 19 that

connect the inner part of the case body 10 to the case body exterior, as illustrated in FIG. I 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 ofthe 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 ofthe 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 ofthe 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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ÆÇÈÉÊËËÌÊÍÍÎÏÐÎÑÒÑofthe case body 10 flows as illustrated by the broken line in the drawing, and thus, the flow velocity

V1 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 VI of the water flowing along the top surface of the case is faster

than the flow velocity V2 ofthe water flow flowing along the bottom surface of the case, the water

pressure P1 of the top surface side ofthe case becomes negative pressure relative to the water

pressure P2 ofthe 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 ofthe case as illustrated by the arrow

in FIG. 1 and is expelled at the top surface side ofthe case, while the water that flows along the

bottom surface of the case is drawn into the case body 10 fi'om the water conducting holes 18 and 18

of the bottom surface ofthe case, and accordingly, the bubbles that entered at the bottom surface side

ofthe 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 ofthe 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 ofthe 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 sufiiciently 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 ofa 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 ofthe 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 fi'om the

peripheral side surface ofthe 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 2]. By doing this, the water drawn

5
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ÓÔÕÖ×ØØÙ×ÚÛÜÝÞÜßàßand together with the bubbles from the bottom surface side of the case due to the water pressure

difference between the top and bottom surfaces ofthe 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 ofthe 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 ofpass 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 ofDrawings

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 ofthe housing case. FIG. 3 and

FIG. 4 are plan view and a bottom view ofthe housing case. FIG. 5 is a side view illustrating ofwater

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

Takehiko SUZUEApplicant Agent Attorney
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18 water conducting hole

19 water conducting hole

A hydroacoustic equipment

l0 case body
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Bibliographic data: JP62190480 (A) —— 1987-08-20_

PROTECTING DEVICE FOR SONAR TRANSMITTER AND RECEIVER

lnventor(s): HYODO TAKAYOSHI; KAMEI AKlHlRO 1

Appucantb): fig/1N TECH RES & DEV INST; YOKOHAMA RUBBER co
- G01S7/52; eo1s7/521; (IP01-

Classification; international: 7): G01S7/52

- European:

A"""°a“°" JP19860030682 19860217
number: _

Priority number(s): JP19860030682 19860217

Also published as: JP5028792 (Bi JP1822078 {Ci

Abstract of JP62190480 (A)

PURPOSE:To improve prevention effect

against noises from the bottom of a ship by M, . S"
fitting the columnar coupling material of a ~— -~

mum: ma.-up no-dlanuno-u -. as-—-E _ ~.w -—._.,. .. ._.....—._
1

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.

CONSTlTUT|ON: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 a

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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�	�	Japanese Unexamined Utility Model Registration No. 62-134084

(19) Japan Patent Ofiice (JP) (11) JP Utility Model Publication No. 62-134084

(12) JAPANESE UNEXAMINED UTILITY MODEL PUBLICATION (U)

(43) Publication Date: Aug. 24, 1987

(51) Int. Cl.‘ Identification Code In-House Reference. No.

G 01 S 7/52 B—6903-——5J

B 63 B49/00 8309—3D

Ex in ‘on re ue ' total a es

(54) Title of the Invention

SONAR DOME MOUNTING STRUCTURE

UMA S60-20918

February 18, 1986 (Showa 61)

(21) Application No.

(22) Date of Application Filing

SHIGEMATSU, Shozo

c/o Tokyo Plant 1, Ishikawa Harima Heavy

Industries

(72) Conceiver

2-1-1 Toyosu Koto-ku, Tokyo

(72) Conceiver SAITO, Junichi

c/o Tokyo Plant 1, Ishikawa Harima Heavy

Industries

2-l-I Toyosu Koto-ku, Tokyo

(72) Conceiver KINOSHITA, Shohei

c/o Tokyo Plant 1, Ishikawa Harima Heavy

Industries

2-1-1 Toyosu Koto-ku, Tokyo
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(72) Conceiver

(71) Applicant

(71) Applicant

(74) Agent

OKAMURA, Naoaki

c/0 Engineering Laboratory, Ishikawajima

Harima Heavy Industries

1 Nakahara-machi Isogo-ku, Yokohama—shi

ITO, Hitoshi

c/o IHI Craft C0,, Ltd.

1 Nakahara-machi Isogo-ku, Yokohama-shi

Ishikawajima Harima Heavy Industries

2-2-1 Ote-machi, Chiyoda-Ku, Tokyo

IHI Craft Co., Ltd.

1 Nakahara-machi Isogo-ku, Yokohama-shi

KINUTANI, Nobuo, Attorney
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Bibliographic data: JP63261181 (A) — 1988-10-27

SONAR DOME

lnventor(s): IWASE KOUJI 1

App|icant(s): NEC CORP 1

- B6368/39; G01S7/52; G01S7/521;

C|assification; international: (lPC1-7): G01S7/52

- European:

A"'°"°a"‘°“ JP19870094689 19870417
number:

Priority number
(5): JP19870094689 19870417

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. CONSTlTUTlON: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
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

lnventor(s): YAMADA NORIO; OTONARI TADAMASA 1

Applicant(s): FUJIKURA LTD _'|;

- G0181 5/06; H02G1/10; H02G9/02;

Classification; international: (IPC1-7): G01S15/06; H02G9/O2

- European:

Application
number: JP19930193132 19930708

(';’;""W "“'“'°°' JP19930193132 19930708
Also published JP2977175 B2as: -----—!—)-

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. CONSTlTUTlON:A cable

laying boat 11 sails on a cable laying route
and feeds a underwater cable 12 V

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 1 l 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 I l 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 suflicient

leeway, and the cable-laying operation can be

performed safely.
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()*+,--..-,/01/232Claims

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,

RAY-1 002

201 of 737



4567899::9:;<=;>?>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 ofthe 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 ll is a cable-laying ship. This cable-laying ship 11 performs an
operation whereby, for example, an underwater cable 12 fiom 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 lowerend 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 1 1.

[0009]
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@ABCDEEFFEGHIJHKGKWhen the operation to lay the underwater cable is performed by cable-laying ship 1 1 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 1 1. 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 anobstruction 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 l 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

ll Cable-laying ship
12 Underwater cable

15 Underwater cable burying machine
16 Sea floor

l7 Frame

18 Support member
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Also published JP3849999 {B2}as:

Abstract of JP1018603O (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 point on a

vertical line 13. Ultrasonic pulses are
emitted from the oscillators 11A, 11B, 110,

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.

KODEN ELECTRONlCS CO LTD _-i_-

G01S15/06; G01S15/96; (|PC1-
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Bibliographic data: JP200140'/_'48_40 (A) — 2001-03-23  

ATTACHMENT FOR FISH-FINDER

lnventor(s): USUI HIROHISA 1

Applicant(s): ACHILLES CORP 1

A01K75/00; B6387/08; G01S15/96;

(IPC1 -7): A01K75/00; B63B7/08;

 

Classification: international: G01 S15/96

- European:
Application I
number: JP19990245391 19990831

:’s')',°'"V "“'“"°' JP19990245391 19990831
Also published A

 

JP4183217 {B2}as:

Abstract of JP200107484O (A)

PROBLEM TO BE SOLVED: To install 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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FISH FlNDER

lnventor(s): ' SATO KEllCHl i
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Classmcatiow - international: G01S15/96; (lPC1-7): G01S15/96
' - European:

Application number: JP20020173113 20020613

Priority number(s): JP200201731 13 20020613

Abstract of JP2004020276 (A)

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
end part 23 of the support rod 9, and for
making an emission and reception direction
of an ultrasonic wave change-regulatable to ._-N__*_,,.,__ ,..........,.. ~

a water depth direction and a direction 6. -
crossed therewith, and an operation means _i‘ .
15 for change—regulating the emission and '
reception direction of the ultrasonic 5' fffi,
oscillator 13. A turning means 11 for ‘"57-J~—»“ '«--«~—~—-—«~~~---~-———--~
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. ; COPYRlGHT: (C)2004,JPO
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First Named Inventor/Applicant Name: Brian T. Maguire

Utility under 35 USC111(a) Filing Fees
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Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Payment information:

Submitted with Payment

Payment Type

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

Authorized User

File Listing:

Document

Number Document Descrlptlon

DOWNSCAN IMAGING SONAR

  



,-./01122324564787Request for Continued Examination 369324 RCE.PDF
(RCE) ‘ adbb93b79a678603c137faeea8755809dcd

e53ba

This is not a USPTO supplied RCE SB30 form.

Information:

115571

369324_|DS.PDF
42202ee0bd8a67057a4840f9f3865bb3b95

34c9a

Multipart Description/PDF files in .zip description

Information Disclosure Statement (IDS) Form (SB08) 2 2

Information:

6155839

369324_FOR_REFS_NPL.PDF
a3cc9dfaf899467e9071d45e2b7d87afbc08

b321

Multipart Description/PDF files in .zip description

Document Description

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference



9:;<=>>??@ABCDBEAE Information:

Fee Worksheet (SB06) fee-info.pdf
f5d6056237cc40cd95c9bcfa5671aa13f471

1823

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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/E0/903 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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.

RAY-1 002

243 of 737



FGHIJKKLLMMNOPNQRQUNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Trademark Office
Addiess. COMMISSIONER FOR PATENTS,. Box1450

exandria, Vi.1gLnia 22313-1450
 

WVWl.'.1lSpt0.g0V

12/460,139 07/14/2009 Brian T. Maguire 038495/369324
CONFIRMATION NO. 9769

826 POA ACCEPTANCE LETTER

ALSTON & BIRD LLP

BANK OF AMERICA PLAZA llllllllllllllllllllllIlllflllllllIllllllllllllll|ll||lllfl|ll!llllllllllIlllllllllllllllll
101 SOUTH TRYON STREET, SUITE 4000 °°°°°°°536 5 5
CHARLOTTE, NC 28280-4000

Date Mailed: 04/12/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/03/2012.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1.33.

/ttkim/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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United States Patent and Trademark Office
Addiess. COMMISSIONER FOR PATENTS,. Box 1450

exandria, Vi.1gLnia 22313-1450
 

WVWl.'.1lSpt0.g0V

12/460,139 07/14/2009 Brian T. Maguire 038495/369324
CONFIRMATION NO. 9769

826 POWER o|= ATTORNEY NOTICE

ALSTON & BIRD LLP

BANK oF AMERICA PLAZA llllllllllllllllllllllIlllflllllllIllllllllllllllIlllllllflllllllllllllllIlllllllllllllllll
101 SOUTH TRYON STREET, SUITE 4000 °°°°°°°536 506
CHARLOTTE, NC 28280-4000

Date Mailed: 04/12/2012

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/03/2012.

- The Power of Attorney to you in this application has been revoked by the assignee who has intervened as

provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/ttkim/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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abcdeffgghijkljmnmUNITED 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 04/1 l/2012

ALSTON & BIRD LLP HULKA, JAMES R
BANK OF AMERICA PLAZA

101 SOUTH TRYON STREET, SUITE 4000
CHARLOTTE, NC 28280-4000 3545

DATE MAILED: 04/ 1 1/2012

12/460,139 07/14/2009 Brian T. Maguire 03 8495/369324 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

NO $300 $0 $2040nonprovisional $ 1740 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
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 (if 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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opqrsttuuvwxyzxw{wPART 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
or1 (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

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address asin icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Blocklfor any Change Ofaddress) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.826 7590 04/1 l/2012

& BIRD LLP 1 h b T Lh Ce;_tif;cat(e )of'FMailir_1g qr_T;a_nsmdissior_1 d _th Lh U _ dere y cert1 y at t 1s ee s ransm1tta 1s e1ng epos1te w1 e n1te
BANK OF AMERICA PLAZA States Postal Service with sufficient postage for first class mail in an envelope
10] SOUTH TRYON STREET, SUITE 4()()() addressed to the Ma1l Stop ISSUE FEE address above, or be1ng facs1m1le

CHARLOTTE, NC 28280_4000 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositofs name)

 (Signature)

(Date)

12/460,139 07/14/2009 Brian T. Maguire 03 8495/369324 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

NO $0nonprovisional $ 1740 $300 $2040 07/11/2012

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).

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Vumber is required.

(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
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) : '3 Individual '3 Corporation or other private group entity '3 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO-2038 is attached.

3 Advance Order — # of Copies 3 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)

3 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. J b. 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 re uired 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. T is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v de endin upon the individual case. Any comments on the amount of time you require to complete
this form and/or su gestions for reducing this burden, should be sent to e C ief In ormation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexan ria, 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 F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
12/460,139 07/14/2009 Brian T. Maguire 03 8495/369324 9769

ALSTON & BIRD LLP HULKA, JAMES R
BANK OF AMERICA PLAZA

101 SOUTH TRYON STREET, SUITE 4000
CHARLOTTE, NC 28280-4000 3645

DATE MAILED: 04/1 1/2012

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—010l or (571)-272-4200.

RAY-1002

Page 3 of 3 Of
PTOL—85 (Rev. 02/11)



������������������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. 2l8(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. l22(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.

RAY-1 002
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����������� ¡¢ £¤£Application No. App|icant(s)

12/460,139 MAGUIRE, BRIAN T.

JAMES HULKA 3645

-- The MAILING DA TE 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. IX This communication is responsive to 5 March 2012.

2. I] 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. IX] The allowed cIaim(s) is/are 57-84 86 88-125 127-131 and 134.

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

a) I:I All b) I:I Some* c) I:I None of the:

1. I:I Certified copies of the priority documents have been received.

2:

2. El Certified copies of the priority documents have been received in Application No.

3. I:I 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( )).

* 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. [I 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. I:I CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

(a) El including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO—948) attached

1) I:I hereto or 2) I:I to Paper No./Mail Date

(b) I:I 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. I:I 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. I] Notice of References Cited (PTO—892) 5. El Notice of Informal Patent Application

2. I] Notice of Draftperson‘s Patent Drawing Review (PTO—948) 6. El Interview Summary (PTO—413),
Paper No./Mail Date .

3. IX] Information Disclosure Statements (PTO/SB/08), 7. El Examiner’s Amendment/Comment
Paper No./Mail Date 20120221

4. I:l Examiner’s Comment Regarding Requirement for Deposit 8. El Examiner’s Statement of Reasons for Allowance
of Biological Material

9. El Other .

/J. H./ /JACKW KE|TH/

Examifief, Aft Ufiit 3645 Supervisory Patent Examiner, Art Unit 3646

U.S. Patent and Trademark Office 7PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 2 12830



¥¦§̈©ªª««¬©­®̄­°±°Application/Control No. Applicant(s)/Patent Under
Reexamination

Index Of Claims 12460139 MAGUIRE, BRIAN T.

Examiner Art Unit

JAMES HULKA 3662

Non-ElectedCancelled Appeal I ll I
E Allowed E Restricted l E Objected

I:I T.D. El R.1.47I] 0 ‘U>El Claims renumbered in the same order as presented by applicant

CLAIM DATE

Final Original 07/26/2011 09/13/2011 12/08/2011 03/07/2012
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²³́ µ¶··̧¹̧̧º»¼º½¾½Application/Control No. Applicant(s)/Patent Under
Reexamination

Index Of Claims 12460139 MAGUIRE, BRIAN T.

Examiner Art Unit

JAMES HULKA 3662

Non-ElectedCancelled Appeal I ll I
E Allowed E Restricted l E Objected

I:I T.D. El R.1.47I] 0 ‘U>El Claims renumbered in the same order as presented by applicant

CLAIM DATE

Final Original 07/26/2011 09/13/2011 12/08/2011 03/07/2012
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¿ÀÁÂÃÄÄÅÅÆÇÈÉÊÈËÇËApplication/Control No. Applicant(s)/Patent Under
Reexamination

Index Of Claims 12460139 MAGUIRE, BRIAN T.

Examiner Art Unit

JAMES HULKA 3662

Non-ElectedCancelled Appeal I ll I
E Allowed E Restricted l E Objected

I:I T.D. El R.1.47I] 0 ‘U>El Claims renumbered in the same order as presented by applicant

CLAIM DATE

Final Original 07/26/2011 09/13/2011 12/08/2011 03/07/2012
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ÌÍÎÏÐÑÑÒÒÓÔÕÖ×ÕØÙØApplication/Control No. Applicant(s)/Patent Under
Reexamination

Index Of Claims 12460139 MAGUIRE, BRIAN T.

Examiner Art Unit

JAMES HULKA 3662

Non-ElectedCancelled Appeal I ll I
E Allowed E Restricted l E Objected
El Claims renumbered in the same order as presented by applicant El CPA |:I T.D. El R.1.47
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ÚÛÜÝÞßßààááâãäâåæåApplication/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification 12460139 MAGUIRE, BRIAN T.

HIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II
JAMES HULKA 3645

ORIGINAL INTERNATIONAL CLASSIFICATION

SUBCLASS CLAIMED NON-CLAIMED

15 / 00 (20050)
8

IIIIIIIIIIIIIfl|
CROSS REFERENCE(S)

SUBCLASS (ONE SUBCLASS PER BLOCK)

El Claims renumbered in the same order as presented by applicant El CPA El T.D El R.1.47

Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
137121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

/J.H./

Examiner.Art Unit 3645 03/07/2012 Total Claims Allowed:

LOO0\IO7U'I-J>(.OI\)
8

§

53

L‘

G‘

6%

(Assistant Examiner) (Date)
/JACK W KE|TH/

Supervisory Patent Examiner, Art Unit 3646 O.G. Print C|aim(s) O.G. Print Figure

(Primary Examiner) 75

U.S. Patent and Trademark Office Part of Paper No. 12 I
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çèéêëììííîïðñòðóôóReceipt date: 03/23/2012 32460139 ~ GAL}: 3662
Substitute for form 1449/PTO Com Iete if Known

<R°V‘S°d°7/2°07) A lication Number 12/460,139

J 1 14, 2009
INFORMATION DISCLOSURE riiinaiiamventor
STATEMENT BY APPLICANT 3662 '

(Use as many sheets as necessary) HULKA James R‘
Attome Docket Number 038495/369324

U. S. PATENT DOCUMENTS

Document Number

 
 

 
 

 

 

 
 
 

 

 
  
 

 

  
 
 

 

Examiner Cite Publication Date Name of Patentee or 1’38eS»C°1UmnS-Uflesa Whefe
Initials* No. Number - Kind Code (if known) MM-DD-YYYY Applicant of Cited Document Relevant Passages °“‘°‘°V=“" F'g“'°SAear

-es-22-1994
-as-n-1996
-os-14-zom
-o9—o7-ws2
-_

Barksdale, Jr., et al.

Mardesich, et al.

Buckle , et al.

Shatto

 
 

FOREIGN PATENT DOCUMENTS   

 

Foreign Patent Document Pages, Columns, English
Publication Date Name of Patentee or Lines» Where Language

Country Code - Number Kind Applicant of Cited Document R°]°"""‘ P“S_S“3°s Translationor Relevant Figures 
Code (if known)

Include name of the author (in CAPITAL LETFERS), title of the article (when appropriate), title of the item (book,
Examiner ' magazine, journal, serial, symposium, catalog, etc.), date, pagc(s) , volume-issue number(s), publisher, city and/or Language

country where published. Translation
Attached

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line

through citation ifnot in conformance and not considered. Include copy ofthis form with next communication to

applicant.
, RAY-1002
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Substitute for form t449"’T0  

 
 

 
 

 

 
 

 
 

 

 

 

 
 
 
 

 

 

“‘°”“°"°7’2°°7’
‘INFORMATION DISCLOSURE . . .
—STATEMENT BY APPLICANT First Named Inventor Brian T Ma ire

3662
(Use as many sheels as necessary) HULKA James R.

Attome Docket Number 038495/369324

OTHER DOCUMENTS

 

    

Include name of the author (in CAPITAL LETTERS), title ofthe 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

........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

267 BALLANTYNE, J .; “Find and Catch More Fish, Quickly and Easily, with the FISHIN’ I
BUDDY 2255”; [Online]; [Retrieved on 12-7-201 1]; Retrieved from the Internet

<URL:http://wvvw.artic1eslash.net/Recreation-and-Sports/Fishing/6701 8__Find-and-Catch-

More—Fish-Quick1y—and-Easi1y—with—the-FISHIN-BUDDY—2255.html>; 4 pages

268 Deep Vision Side Scan Sonar Systems; [Online]; [Retrieved on 12-2-201 1]; Retrieved from the

Internet <URL:http://wvvw.deepvision.se/products.htrn>; 5 pages

-269 Fishin’ Buddy 4200"‘ Operations Manual; Dated 12/21/2005; 16 pages
270

Fishing Tool Reviews — Bottom Line Fishin Buddy 1200 Fishfmder; [Online];
[Retrieved on 12-7-201 1]; Retrieved from the Internet

<URLzhttp://wwwtackletour.com/reviewbottomline1200.htm1>; 4 pages

  
 

271 HUMMINBIRD 100 Series” Fishin’ Buddy®; 110, 120, 130 and 140c Product Manual; ©

2007; 2 pages

272 Sidefinder — Reviews & Brand Information — Techsonic Industries, Inc.; [Online]; [Retrieved on

12-7-201 1]; Retrieved from the Internet <URL: http://www.trademarkia.corn/sidefinder-
741 13 1 82.htm1>; 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?i%doc&state=4009:qi4jkj .2. 1>; 2 pages

 
Efaminer /James E-luika/’ Date Q3/'97/3913
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line

through citation ifnot in conformance and not considered. Include copy ofthis form with next communication to

applicant. _
SUBMITTED: FEBRUARY 21, 2012 Ego:

ALL REFERENCES COE\lSii3EREE3 EXCEPT WHERE l_lNEi§) THROUGH. /J.i-=i./
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������������������Application/Control No. Applicant(s)/Patent Under
Reexamination

Search NOTES 12460139 MAGUIRE, BRIAN T.

Examiner Art Unit

JAMES HULKA 3645

SEARCHED

 -Ei 
9/13/2011

     

SEARCH NOTES

‘ 

INTERFERENCE SEARCH

 -Ei 
Searched Claim Lanuae 3/7/2012

/J.H./
Examiner.Art Unit 3645

U.S. Patent and Trademark Office Part of Paper No. : 20120307

 



� !"#$$%%&$'()'*+*  

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby appoint:

E Practitioners associated with the Customer Number: 00326

OR

 

  
  [:1 Practitioner(s) named below (ifmore than ten patent practitioners are to be named, then a

customer number must be used): 

 

 
 

 as attomey(s) or agent(s) to represent the undersigned before the United States Patent and Trademark

Office (USPTO) and are authorized to act on behalfofthe Assignee in connection with any and all
patent applications assigned 9_rfly 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 behalfof the

assignee

mi

Vlllmr/T

  
  
  

RAY-1 002

260 of 737



,-./01122304564787Electronic Acknowledgement Receipt

International Application Number: 

Title of Invention: Downscan imaging sonar

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC111(a)

Payment information:

File Listing:

Document Document Description File Size(Bytes)/ Multi Pages
Number Message Digest Part /.zip (if appl.)

Assignee showing of ownership per 37
CFR 3.73(b). Statement369324.pdf 6da63a2d0d920f19178de8c4594efc65354

97d8d 



9:;<=>>??@?ABCADEDPower of Attorney NavicoPOA.pdf 0a3305a75130fe0ff82377714fa15471cb78
b1 b0

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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/E0/903 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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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FGHIJKKLLMNOPQORNRAttorney’s Docket No. 038495/369324

In re:

Appl No.:
Filed:

For:

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Brian T. Maguire

l2/460,139 Confirmation No.3 9769

July 14, 2009 Group Art Unit: 3645
DOWNSCAN IMAGING SONAR

STATEMENT UNDER 37 CFR 3.73(b)

NAVICO, INC. is:

1. [E the assignee of the entire right, title and interest; or
2. [3 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. E] A chain of title from the inventor(s) of the patent application/patent identified above, to

the current assignee as follows:

l. From: To:

The document was recorded in the Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

From: To:

The document was recorded in the Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

E 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.

@- .3, .2z>/«L
D

   
ate Michael D. M y, Registration No. 28,098

Correspondence Address is Customer No. 00826 (Alston & Bird LLP)
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Substitute for fonn 1449/PTO

(Revised 07/2007)

INFORNIATION DISCLOSURE

STATEMENT BY APPLICANT
(Use as many sheets as necessary)

 

 
 

 
 

  

 

3662
HULKA,JamesR

Attome Docket Number 038495/369324

U. S. PATENT DOCUMENTS

Document Number

 

Examiner Cite Publication Date Name of Patentee or 1’38eS»C°1UmnS-Uflesa Whefe
Initials* No. Number - Kind Code (if known) MM-DD-YYYY Applicant of Cited Document Relevant Passages °“‘°‘°V=“" F'g“'°SAear

-es-22-1994
-as-n-1996
-os-14-zom
-o9—o7-ws2
-_

Barksdale, Jr., et al.

Mardesich, et al.

Buckle , et al.

Shatto

 
 

FOREIGN PATENT DOCUMENTS   

  
Foreign Patent Document Pages, Columns, English

Publication Date Name of Patentee or Lines» Where Language
Country Code - Number Kind Applicant of Cited Document R°]°"""‘ P“S_S“3°s Translationor Relevant Figures
Code (if known)

Include name of the author (in CAPITAL LETFERS), title of the article (when appropriate), title of the item (book,
Examiner ' magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue number(s), publisher, city and/or Language

country where published. Translation
Attached

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line

through citation ifnot in conformance and not considered. Include copy ofthis form with next communication to

applicant.
, RAY-1002

SUBMITTED. MARCH 23, 2012 264 of 737



abcdeffgghijkljmnmElectronic Acknowledgement Receipt

12375680

Application Number: 12460139

International Application Number:

Confirmation Number:

Title of Invention: Downscan imaging sonar

First Named Inventor/Applicant Name: Brian T. Maguire

Customer Number: 826

Michael D. McCoy/Judy Creel

Filer Authorized By: Michael D. McCoy

Attorney Docket Number: 038495/369324

Receipt Date: 23—MAR-201 2

Filing Date: 14-JUL—2009

Time Stamp: 08:53:47

Application Type: Utility under 35 USC111(a)

Payment information:

Submitted with Payment

File Listing:

Document Document Description File Size(Bytes)/ Multi Pages
Message Digest Part /.zip (if appl.)Number

369324_|DS.PDF
abeadbi da8a52adfa7709aca753f90af4f11

9:16
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opqrsttuuvvwxywz{zMultipart Description/PDF files in .zip description

Information Disclosure Statement (IDS) Form (SB08)
Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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/E0/903 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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. 03 8495/369324 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Brian T. Maguire Confirmation No.3 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 § l.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,

 F
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 PTOISBIEIOEFS (07-09)
Doc description: Request for Continued Examination (RCE) Approved for use through 0'-’r'31f2012. OMB 0551-0031u.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 contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMlTTAL

(Submitted Only via EFS-Web)

A'°p”°ati°” 12460139 2000-07-14 D°°ket Number 038495/369324
Number (if applicable)

First Named Maguire Examiner James R HulkaInventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.1 14 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 CFR1.114

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 othenn/ise. 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 asubmission 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

|:| AmendmentlRep|y

|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Dec|aration(s)

|:| Other

MISCELLANEOUS

El 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 150605

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature

|:| Applicant Signature
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����������� ¡¢ £¤£Doc code: RCEX PTOISBIEBOEFS (07-09)
Doc description: Request for Continued Examination (RCE) Approved for use through 0'-’r'31t2012. OMB 0551-0031u.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 contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

 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_S_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—PTO—9199 and select option 2.
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¥¦§̈©ªª««¬ª­®̄­¬°¬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 the Freedom of Information Act requires disclosure of these records.

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 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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±²³́µ¶¶··̧µ¹º»¹̧¼̧Electronic Patent Application Fee Transmittal

Title of Invention: Downscan imaging sonar

First Named Inventor/Applicant Name: Brian T. Maguire

Attorney Docket Number: 038495/369324

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)

 

Extension-of-Time:

Description Fee Code Quantity
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½¾¿ÀÁÂÂÃÃÄÃÅÆÇÅÄÈÄSub-Total in

USD($)

Miscellaneous:

Description Fee Code Quantity

Total in USD ($) 930
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ÉÊËÌÍÎÎÏÏÐÑÒÓÔÒÐÑÐElectronic Acknowledgement Receipt

12225307

12460139

9769

Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Payment information:

Submitted with Payment

Payment Type

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

Authorized User

File Listing:

Document

Number Document Descrlptlon

Downscan imaging sonar

  



ÕÖ×ØÙÚÚÛÛÜÝÞßàÞÜáÜ_ _ _ 697813
Request for Continued Examination

(RCE) 369324_RCETransmitta|.pdf 7f3a2d6d335i 3d475e64bdec35d546ei 07
9b908

Fee Worksheet (SB06) fee-info.pdf a0f77a22be07310ef4f9ed5f43cbce4b926i
45ea

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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/E0/903 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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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âãäåæççèèéêëìíëéîéPTO/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 Paerwork Reduction Act of 1995, no ersons are reuired to resond to a collection of information unless it disla s avalid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD APP'I°a“°“ or Dockel Number EI““9 Dale
Substitute for Form PTO-875 12/460,139 07/1 4/2009 I:I T0 be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) (Column 2) SMALL ENTITY D OR SMALL ENTITY

FO NUMBER FILED NUMBER EXTRA RATE ($)

I:I BASIC FEE N/A N/A N/A37CFR1.16a, b,or c

I:I SEARCH EEE . N/A N/A N/A37CFR1.16k, I,or m

El EXAMINATION FEE N/A N/A(37 CFR1.16( ), (p), or (q))
TOTAL cLAIMs .
37 CFR1.16i ”"““5 2°=
INDEPENDENT CLAIMS .
37 CFR1.16h ”"”“53=

If the specification and drawings exceed 100
h t f th I‘ t‘ ' f d

DAPPLICATION sIzE FEE I1 $§§o‘1$i’Z‘;ei;. s§.§i";l.°$ly'§°ILf':§cfie “Q
(37 CFR I “IBIS” additional 50 sheets or fraction thereof. See

35 U.S.C. 41 a 1 G and 37 CFR 1.16 s.

I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))

FEE ($) RATE (515)

N/A

N/A

‘A’

* If the difference in column 1 is less than zero, enter “0" in column 2.

APPLICATION AS AMENDED — PART II
OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
cLAIMs HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL

03/05/2°12 AFTER PREVIOUSLY EXTRA RATE“) FEE (sis)AMENDMENT PAID FOR

I?§‘?' Mm

(37CFR1.16(h)) 3 Mmus 4
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit bythe public which is to file (and bythe 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
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ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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üýþ���������������Application No. App|icant(s)

Advisory Action 12/460,139 MAGUIRE, BRIAN T.

Before the Filing of an Appeal Brief Examiner A” Unit
JAMES HULKA 3662

--The MAILING DA TE 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. I:I 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. D 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( ).

AMENDMENTS

3. IX The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will n_ot be entered because
(a)IXI They raise new issues that would require further consideration and/or search (see NOTE below);
(b)I:I They raise the issue of new matter (see NOTE below);
(c) E] 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)I:I They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: The claims have been amended to introduce new limitations (images of fan—shaged regions arranged in a
grogressive order) that reguire new search for gatentability. (See 37 CFR 1.1 16 and 41 .33( )).

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non—Compliant Amendment (PTOL—324).

5. El AppIicant’s reply has overcome the following rejection(s):

6. El Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the
non—aIIowab|e claim( ).

7. D For purposes of appeal, the proposed amendment(s): a) El will not be entered, or b) I] 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:j
Claim(s) withdrawn from consideration:

AFFIDAVIT OR OTHER EVIDENCE

8. I:| The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will n_ot be entered
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and
was not earlier presented. See 37 CFR 1.116( ).

9. I:I 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 n_ot be
entered because the affidavit or other evidence failed to overcome a_H 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. CI 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. D The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

12. I:I Note the attached Information Disclosure Statement(s). (PTO/SB/O8) Paper No( ).

13. D Other:

/Thomas H. Tarcza/ /,_j_ H_/

Supervisory Patent Examiner, Art Unit 3662 Examiner, Art Unit 3562

U.S. Patent and Trademark Office 7 37PTOL-303 (Rev. 08-06) Advisory Action Before the Filing of an Appeal Briet Part of Paper No. 281
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������������ !��"�Application No. App|icant(s)

_ _ _ _ 12/460,139 MAGUIRE, BRIAN T.
Applicant-Initiated Interview Summary _ _Examiner Art Unlt

JAMES HULKA 3662

All participants (applicant, app|icant’s representative, PTO personnel):

(1) JAMES HULKA. (3)Dona/d Hill (Reg. No. 40,646).

(2) Aaron Coleman (applicant). (4) .

Date of Interview: 16 February 2012.

Type: I] Telephonic I:I Video Conference
IX! Personal [copy given to: IX! applicant IX! appIicant’s representative]

Exhibit shown or demonstration conducted: IX! Yes [I No.

If Yes, brief description: Printed Sonarlmages.

Issues Discussed I:I101 I:|112 I:|102 IXI103 I:IOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

CIaim(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 reiection. Possible amendments were discussed. Procedures going forward regarding after—final

amendments, advisory actions and filing of ROE were guicklz 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 non-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.

I:| Attachment

/JAMES HULKA/

Examiner, Art Unit 3662

U.S. Patent and Trademark Office -V‘ '
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 2012m'$of 737



#$%&'(())*(+,-+./.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 bythe 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. It is 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, no 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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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

App1icant(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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=>?@ABBCCDCEFGEHIHAppl. 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 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_t_l_1_e_watercrafi 

water; and

a;ipg_l_e_ 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 se uentiall insoni different fan-sha ed re ions 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 progpessive order corresponding to the travel of

the watercraft.
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JKLMNOOPPQRSTUSVRVAppl. No.: 12/460,139
Amdt. dated: 2/21/2012

Reply to Office Action dated 12/20/2011

58. (Currently Amended) The 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 sonar assembly of claim 57, wherein the

selectable operating frequencies include about 455 kHz and 800 kHz.

60. (Currently Amended) The 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 sonar assembly of claim 57, wherein the linear

downscan transducerassembly element is configured to communicate with a single transceiver.

62. (Currently Amended) The 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 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 sonar assembly of claim 57, wherein the

housing has a streamlined shape.

65. (Currently Amended) The 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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WXYZ[\\]]̂_̀ab̀cdcAppl. No.: 12/460,139
Amdt. dated: 2/21/2012

Reply to Office Action dated 12/20/2011

66. (Currently Amended) The 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 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 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 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 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 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.

4of23 RAY-1 002

284 of 737

 

 

 

 
 

 

 



efghijjkklmnopnqrqAppl. No.: 12/460,139
Amdt. dated: 2/21/2012

Reply to Office Action dated 12/20/2011

72. (Currently Amended) The 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 sonar assembly of claim 72, wherein the linear

downscan and circular transducer elements are in the same housing.

74. (Currently Amended) The 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 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_watercrafi , 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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stuvwxxyyz{|}~|���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 watercraft.

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 presentingmm:eimage .

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.
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������������������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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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 sonarpulses 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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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

U.SCI'.

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 fitrther 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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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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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

l2of23 RAY-1 002

292 of 737

 

 

 

 

 

 



ÐÑÒÓÔÕÕÖÖ×ØÙÚÛÙÜØÜAppl. No.: 12/460,139
Amdt. dated: 2/21/2012

Reply to Office Action dated 12/20/2011

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; 1

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. l03(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 fiirther 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.
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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 I 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, eg, 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. 1031a)

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 lmagenex.

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 downslcan 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. It is

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. 1 1. Note that
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the locations sea floor obj ects/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 fiirther 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.

*'.-E*
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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. 11111, 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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Title of Invention: Downscan imaging sonar
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Customer Number: 826

Donald Merton Hill/Grace Rippy
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Attorney Docket Number: 038495/369324
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Payment information:
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File Listing:
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2o12.pdf b0f50463fa5cd427ec7ef70245e883a1e6af
 

RAY-1 002

304 of 737



mnopqrrstruvwxvytyMultipart Description/PDF files in .zip description

Document Description

Amendment After Final

2
Applicant Arguments/Remarks Made in an Amendment

Total Files Size (in bytes) 1209076

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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/E0/903 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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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“‘°”“°"°7’2°°7’
‘INFORMATION DISCLOSURE . . .
—STATEMENT BY APPLICANT F11‘St Named Inventor Brian T Ma ire

3662
(Use as many sheels as necessary) HULKA James R.

Attome Docket Number 038495/369324

OTHER DOCUMENTS

    

Include name of the author (in CAPITAL LETTERS), title ofthe 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

........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

267 BALLANTYNE, J .; “Find and Catch More Fish, Quickly and Easily, with the FISHIN’ I
BUDDY 2255”; [Online]; [Retrieved on 12-7-20] 1]; Retrieved from the Internet

<URL:http://wvvw.artic1eslash.net/Recreation-and-Sports/Fishing/6701 8__Find-and-Catch-

More—Fish-Quick1y—and-Easi1y—with—the-FISHIN-BUDDY—2255.html>; 4 pages

268 Deep Vision Side Scan Sonar Systems; [Online]; [Retrieved on 12-2-201 1]; Retrieved from the

Internet <URL:http://wvvw.deepvision.se/products.htrn>; 5 pages

-269 Fishin’ Buddy 4200"‘ Operations Manual; Dated 12/21/2005; 16 pages
270

Fishing Tool Reviews — Bottom Line Fishin Buddy 1200 Fishfmder; [Online];
[Retrieved on 12-7-201 1]; Retrieved from the Internet

<URLzhttp://wwwtackletour.com/reviewbottomline1200.htm1>; 4 pages

  
 

271 HUMMINBIRD 100 Series” Fishin’ Buddy®; 110, 120, 130 and 140c Product Manual; ©

2007; 2 pages

272 Sidefinder — Reviews & Brand Information — Techsonic Industries, Inc.; [Online]; [Retrieved on

12-7-20] 1]; Retrieved from the Internet <URL: http://www.trademarkia.corn/sidefinder-
741 13 1 82.htm1>; 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?%doc&state=4009:qi4jkj .2. 1>; 2 pages

 
Examiner Date

Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line

through citation ifnot in conformance and not considered. Include copy ofthis form with next communication to
applicant.
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Title of Invention: Downscan imaging sonar

First Named Inventor/Applicant Name: Brian T. Maguire

Customer Number: 826

Michael D. McCoy/Judy Creel

Filer Authorized By: Michael D. McCoy

Attorney Docket Number: 038495/369324

Receipt Date: 21—FEB—201 2

Filing Date: 14-JUL—2009

Time Stamp: 17:27:36

Application Type: Utility under 35 USC111(a)

Payment information:

Submitted with Payment

File Listing:

Document File Size(Bytes)/

Document Description Message DigestNumber

142330

369324_|DS.PDF
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Part /.zip Pages

(if appl.)
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Information Disclosure Statement (IDS) Form (SB08) 3 3

Information:

3944482

369324_NPL.PDF
87e0ce6f20c1fefa7426d5c06eb1f2f1bf2e1

a8:

Multipart Description/PDF files in .zip description

Document Description

Non Patent Literature

Non Patent Literature

Non Patent Literature

Non Patent Literature

Non Patent Literature

Non Patent Literature

Non Patent Literature

Information:

Total Files Size (in bytes) 4086812

RAY-1 002

308 of 737



 ¡¢£¤¥¥¦§¥̈©ª«©¬§¬This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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/E0/903 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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.

RAY-1 002

309 of 737



­®̄ °±²²³±́²µ¶·µ̧́ ¸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 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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¹º»¼½¾¾¿À½½ÁÂÃÁÄÀÄIn re: Brian T. Maguire

App]. 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.

K

 
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 0N FEBRUARY 21, 2012.
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ÅÆÇÈÉÊÊËÌÉËÍÎÏÍÐÌÐPTO/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 Paerwork Reduction Act of 1995, no ersons are re uired to resond to a collection of information unless it disla s avalid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD APP”°a“°“ of Docket Number FI““9 Dale
Substitute for Form PTO-875 12/460,139 07/14/2009 I:I T0 be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) (Column 2) SMALL ENTITY El OR SMALL ENTITY
Fo NUMBER FILED NUMBER ExTRA RATE ($) FEE ($) RATE (as)

D BA5'C FEE N/A N/A N/A37CFR1.16a, b,or c

I:I SEARCH FEE
37CFR1.16k, i,or rn

El EXAMINATION FEE N/A N/A(37 CFR1.16( ), (p), or (q))
TOTAL CLAIMS .
37 CFR1.16i ”"”“5 2°=
INDEPENDENT CLAIMS .
37 CFR1.16h ”"”“53=

If the specification and drawings exceed 100
h t f th I" t' ' f d

IZIAEELICATION SIZE EEE Z, §Z5%‘i$‘iZ‘§‘iE;. s‘§nZli‘;I.°{?Iy'§°?oTi'.§Zcfie ”°
(37 CFR HGIS» additional 50 sheets or fraction thereof. See

35 U.S.C. 41 a 1 G and 37 CFR 1.16 s.

I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))

N/A

N/A

‘A’

X %
ll

* If the difference in column 1 is less than zero, enter “0“ in column 2.

APPLICATION AS AMENDED — PART II

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST

EIEIIEIINING I Efitlfiéisty PEEERT éEEIl;3°““ “”E§E"?$”f‘LAMENDMENT PAID FOR

:1

at

El Application Size Fee (37 CFR 1.16(s))

I-
Z
UJ
E
D
Z
UJ
E
<

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

(Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL

AFTER PREVIOUSLY EXTRA FEE ($) FEE ($)
AMENDMENT PAID FOR

MW
37 cFR 1.16 h

E] Application Size Fee (37 CFR 1.16(s))

MinusAMENDMENT
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j)) OR

OR

* If the entry in column 1 is less than the entry in column 2, write “0“ in column 3. Legal Instrument Examiner.
** If the “Highest Number Previously Paid For“ IN THIS SPACE is less than 20, enter “20“. /ERIC DANTZLEFV I
*** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter
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.: 12/450:1 39 ‘ ram Nomad Applicant: M*’=‘9”"" . V
Examiner; James R. l-numa An Unit; 3662 Status of App1lCat10l'1ZU“°‘?' M 'W‘°“°" 

Tentative Participants:

(1) James Hulka (2) Donald M. Hill. Jr. 

 (3) Aaron Coleman (4)_________?_,_..__

  
  
 

  
 

 

 

Proposed Date of Interview: February 16’ 2012 Proposed Time: 1300 PM (AMAPM1 

Type of Interview Requested:
(1) [ ]Telephonic (2) M Personal (3) [ ] Video Conference

Exhibit To Be Shown or Demonstrated: .[ ] YES [4] NO
If yes, provide brief description: . _.

Issues To Be Discussed

    
  
  

  
  

 

 

  

  

Issues Claimsl Discussed Agreed Not Agreed
(Rej., Obj., etc) Fig. #5 Art

(1) 103 Re]. c1s.57.76 Hamada I J [ 1 [ ]

(2l___§_ ,_____ _________ 1 1 1 J 1 1

(3) ____ 1 1 1 1 1 .1

(4)______ _§__ ________ 1 1 1 1 1 1
[ ] Continuation Sheet Attached [ ] Proposed Amendment or Arguments Attached
Brief Description of Arguments to be Presented: Applicant Dtopoxcm to explain why U18 Olfioa Action has erroneously concluded thnl
Hamnda teaches a Ilnear dcwnsoan transducer as dolmea In Applicanra claims. and thus why the claims are pnlentable war 1110 comblnallon of rafsrenoes.
An interview was conducted on the above-identified application on  

  3' 0:1 : This form should be completed and filed by applicant in advance of the interview (see MPEP § 7.13.01).
If this form is signed by :1 registered practitioner not of record, the Office will accept this as an indication that he
or she is authofized to conduct an interview on behalf of the principal (37 CFR 1.32(a)(3)) pursuant to 37 CFR
1.34. This is not a power of nttorncy to any above named practitioner. See the Instruction Sheet for this form.
which is incorporated by refem-ice. By signing this fonn, applicant or practitioner is certifying that he or she has
read the Instruction Sheet. After the interview is conducted, applicant is advised to file a statement of the

' ble. This application wul not be delayed from issue

  

  
  

  

 
 

 
 

 
 

 A

onald M. Hill, Jr.

Typed/Printed Name of Applicant or Representative
40,846

Regmtration um 1,: appica c

Exarxuner! P ignature

 

   
  

complete, lncludlnq, gathering. preparing. and uubmlnlng the completed npplluttnn form to the USPTO, Tlmu will vary depending mmn the individual use. Any
comment: on the Imourrt aflim! you require to comphzli this tor-m and/or mumuam: for rodudng this burdr.-u. mount be com to the CHM lnhwmnflnn Omvz-r.
U5. PMII11 Ind Trademark 0111:». LLB. Dzpnrtmonl ol‘CorI-u-nervec, P.O. Box M50, Alnnndrln. VA 223134550. DO NOT SEND I-'lt‘.F‘.S OR (‘X35-IPLETED FORMS
'.I'U 'l'H_l5 Anmusss. SEND TO: Commlsutanrr for Patents. P.0. Box 1450, Aleamndriu. VA 22313-1450.

[fyouneed assistance in completing theform. call I-800-PTO-9199 and xelecr oplirm 2.
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This facsimile message and its contents are legally privileged and confidential information intended solely for
the use of the addressee. If the reader of this message is not the Intended recipient, 3'00 ‘"9 h¢'‘°b)’ “°t'n°°
that any dissemination, distribution, copying or other use of this message and its contents is strictly 

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

704-4444 000

Fax: 704-4444 11 1

TELECOPY
PLEASE DELIVER AS SOON AS POSSIBLE

Date:

Februg 10, 2012-
Recipient: Company:

Examiner James Hulka * U.S. Patent & Trademark Office
Fax Number: Voice Number:

5571. i 273-8300
Sender:

Don 1-1511 0 ,

Message: .

Applicant. Initiated Interview Request

Appln. No. 12/460,139
Group Art No: 3662

Number of Pages: (including cover page) |

 
IF NOT RECEIVED PROPERLY, PLEASE NOTIFY US IIVIIWEDIATELY AT 704-444-1000.

USER cone: HILLD REUESTED BY: Grace Ripp
CLIENT/MATTER: 038495/369324 OPERATOR:

LEG/\L02/331 225351-ll RAY-1 002
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êëìíîïïðñîòóôõóöñöUNITED 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, Vi 'nia 22313-1450
www.uspto.go

 
CONF {MATION NO.APPLICATION NO. F ING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

12/460,139 07/14/2009 Brian T. Maguire 038495/369324 9769

826 7590 12/20/2011

ALSTON&BIRDLLP
BANK OF AMERICA PLAZA HULKA, JAMEs R

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

3662

MAIL DATE DELIVERY MODE

12/20/201 1 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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÷øùúûüüýþû������þ�Application No. App|icant(s)

12/460,139 MAGUIRE, BRIAN T.

Office Action Summary Examiner Art Unit

JAMES HULKA 3662

-- The MAILING DA TE 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 CFR1.136(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)|Xl Responsive to communication(s) filed on 30 November 2011.

2a)IXI This action is FINAL. 2b)I:I This action is non—final.

3)|:l 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.

4)|:l 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 Exparte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)|Z 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)I:I Claim(s)j is/are allowed.

7)lXl Claim(s) 57-84 86 88-125 127-131 and 134 is/are rejected.

8)I:I Claim(s)_ is/are objected to.

9)|:l Claim(s)_ are subject to restriction and/or election requirement.

Application Papers

10)|:l The specification is objected to by the Examiner.

11)I:I The drawing(s) filed onj is/are: a)I:I accepted or b)I:I 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)|:l 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)|:l Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a)I:I All b)I:I Some * c)I:l None of:

1.I:I Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No. j.

3.I:I 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) Q Notice of References Cited (PTO-892) 4) El Interview Summary (PTO-413)

2) El Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper N°(3)/Ma“ DaT9- L
3) Q Information Disclosure Statement(s) (PTO/SB/08) 5) I:I Notice Of Inform-3' Patent APPIICaTI0“

Paper No(s)/Mail Date 20111115. 6) D Other: . E A - I I
U.S. Patent and Trademark Office I

PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 201 111355 0f 737
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Application/Control Number: 12/460,139

Art Unit: 3662

Page 2

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 l describes a singular downscan linear transducer element

with optional conical downscan transducer element. The species are independent or

distinct because Species ll 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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Art Unit: 3662

Page 3

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 I and II 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 fly 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. lf 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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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.
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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 lmagenex (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. lmagenex 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. lmagenex 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. lmagenex 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. lmagenex 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. lmagenex

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 lmagenex (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

(4,774,337).

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 lmagenex (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 lmagenex (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 [OOO3]. 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 lmagenex

(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 lmagenex (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 lmagenex (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 lmagenex (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 [OO31]. 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 [OO48].

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 [OO53]. 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 lmagenex (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.
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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

sonan

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

CFR1.136(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.

/J. H./

Examiner, Art Unit 3662

/Thomas H. Tarcza/

Supervisory Patent Examiner, Art Unit 3662
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2004

EM11 10-2-1003; Department ofthe Army; U.S. Army Corps of Engineers; Engineering and

Design; Hydrographic Surveying; April 1, 2004

File Wrapper of Provisional Application Serial No. 60/552,769; Filed: 3/12/04; Applicant:
Terrence Schoreder

Final Report; Early Implementation ofNearshore Ecosystem Database Project Tasks 2 and 3;
[online]; Retrieved on 2/26/2010 from the Internet <URL:
h ://seafloor.csumb.edu/taskforce/html%202%20web/finalre ort.htm; 90 pages

-190. FishFinder L265 Instruction Manual; Raymarine; 79 pages
-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 intemet < URL:
ht_tp://www.km.kongsberg.com/ks/web/nokbg0397.nst7AllWeb/F4B7FD346l 3683 8230 1 2575990
02D34BC/$file/GeoSwath-Plus-brochugpdflgpenElement;

 
  

GeoPulse; “GeoAcoustics Pinger Sub-Bottom Profiler; Retrieved from the Internet <URL:

http://www.km.l<ongsberg.com/ks/web/nokbg0397.nsf7AllWeb/D1 084BB7DDOFD21 DC 12574
C0003E0lEA/$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 lntemet URL:

_L<www.hydrakula.uni-kiel.de/downloads/Sidescan%20Sonar.doc; 10 pages
#98

199

20

201

HUMMINBIRD 1197c Operations Manual; 11/6/2007; 188 pages
U

HUMMINBIRD 200DX DUAL BEAM Operations Manual; 43 pages

-1- 0. HUMMINBIRD 500 Series; 550, 560, 570 and 570 D1 Operations Manual; © 2010; 84 pages
Humminbird: America’s favorite Fishfinder — the leading innovator of Side Imaging

technology; [Online]; [Retrieved on 03-16-201 1]; Retrieved fiom the Internet <URL:
httpflvww.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:
hfip2//wwwhumminbird.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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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

2 I O. 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._l—IIUMMINBIRD Matrix” 87c Operations Manual; ©2004; 45 pages

HUMMINBIRD The New Wave of Wide; 1997; HUMMINBIRD WIDE®; fish wide open!®;

24 pages  
 

HUMMINBIRD NS25 Operations Manual; 71 pages 4’ J.
HUMMINBIRD Piranha I & 2 Operation Guide; 5 pages

 HUMMINBIRD Platinum ID 120 Operations Manual; 36 pages

I 219.
220. HUMMINBIRD Platinum ID 600 Operations Manual; 18 pages g{‘
221. HUMMINBIRD “The Product Line>Matrix Products>Matrix 35”

http://web.archive.org/web/20030404000447/www.humminbird.com/hb_Products.asp?ID,
April 4, 2003
   

  
 

Humminbird® Trolling Motor Mounted Transducer with Mount Assembly Brochure; © 2008
Humminbird®, Eufaula, AL; 2 pages

 223. HUMMINBIRD Wide 3D Paramount Operations Manual; 44 pages i.
l’ ‘l 224. HUMMINBIRD Wide 3D View Operations Manual; 38 pages
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. HUMMINBIRD Wide 3D Vision Operations Manual; 38 pages

HUMMINBIRD Wide 3D Vista Operations Manual; 38 pages

HUMMINBIRD Wide Eye Operations Manual; 32 pages

HUMMINBIRD Wide Paramount Operations Manual; fish wide openl; 32 pages

HUMMINBIRD “Wideside”; Schematic; December 15, 1994; 5 pages

230. Hydro Products; A Tetra Tech Company; 4000 Series Giff‘: Precision Depth Recorder Product LBrochure; date stamped 1977

231. The Hydrographic Society — Corporate Member News — KONGSBERG SIMRAD; July 3, 1
2008; 7 pages

232. Imagenex Model 855 Brochure: Online; Documents retrieved from intemet web archives as
follows:

URL:httjfiwebarchivegg/web/20021023212210/htQy_www.ir_mgenex.com/Products/855 85 8
/855 858.html; 1 page; Archived on October 23, 2002
URL:ht_tp://web.archive.org[web/2002l024124035/htm:/www.imagenex.com/Products/855_§§_8
/855/855.html; 1 page; Archived on October 24, 2002
URL:h@://web.archiveorgzweb/2002 l 024 1 25254/hgp;/www.imagenex.com/Products/85 5__8_5 8
/858/858.html; 1 page; Archived on October 24, 2002

URL:hjt_tp://web.archive.org[web/20030424071306/htgpz/www.imagenex.com//855 Page 1 .jpg;
l page; Archived on April 24, 2003
URL:http://web.archiveorgzweb/20030424091547/http:/www.irngggnex.com/855 Page 2.jpg;
1 page; Archived on April 24, 2003
URL:h ://web.archive.or web/20030424094158/h

1 page; Archived on April 24, 2003
URL:hgp://web.archive.org[web/20030424101301/htm:/wvvw.irnagenex.corr1/855 Page 4._ipg;
1 page; Archived on April 24, 2003
URL:h 2//web.archive.or web/2003

1 page; Archived on April 24, 2003
URL:hQp://web.archive.org/web/20030424135458/hgtpz/www.imag,enex.cotn/855 Page 6.jpg;
1 page; Archived on April 24, 2003
URL:ht1p://web.archive.org[web/20030424 l4 1 232/hflp:/www.imagenex.com/855 Page 7._'1pg;
1 page; Archived on April 24, 2003
URL:ht§p_:[/web.archivegg/web/20030424143158/http:/www.imagenex.com/855 Page 8.jpg;
1 page; Archived on April 24, 2003 l

:/www.ima enex.com/855 Pa e 3.'
    

0424l0l939/h :/www.ima enex.com/855 Pa e 5.’     
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 Imagenex Model 872 “Yellowfin” Sidescan Sonar; Imagenex Technology Corp.; © 2004 ~ 2009

The Imagenex SportScan; Digital Sidescan Sonar; “Redefining Image Clarity”; Imagenex J. Technology Corp.; © 2002

235. Imagenex SportScan Digital SideScan Sonar Brochure: Online; Documents retrieved from F
intemet web archives as follows:

URL:htgflweb.archive.org/web/200302 l 2030409/ht_tp://www.imagenex.com/Products/products
.html; 1 page; Archived on February 12, 2003

URL:hgp://web.archive.org[web/200302l404491 5/hgp://www.imagenex.com/Products/SportSc
an/sportscanhtml; 1 page; Archived on February 14,2003
URL:htjp://web.archive.org[web/2003022215233 7/ht_tp://www.imagenex.com/Products/SportSc
an/Sportscan Specs/sportscan specs.html; 3 pages; Archived on February 22,2003
URLzhttp://web.archive.org[web/20030222161450/hfiz//www.imagenex.com/Products/SportSc
an/FAQ s/fag s.html; 4 pages; Archived on February 22, 2003
URL:hgtp://web.archive.orgzweb/20030419024526/hg://www.imagenex.corn/Products/Spor1:Sc
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 intemet

L URL:lm;q//wvvw.innomar.con1/;r>r_odu 2000sidescan.htm; 12/30/2003; 2 pages

  
  

  
 

 

238. International Search Report and Written Opinion for Application No. PCT/US2010/039441
dated October I 1, 2010

‘E239. Kitemational Search Report and Written Opinion for Application No. PCT/US2010/039443
dated October 6, 2010

“ITC Application Equations for Underwater Sound Transducers”; Published by International
Transducer Corporation, 1995, Rev. 8/00; 3 pages 
 Kelvin Hughes Transit Sonar; “ . . . a new dimension in shallow water survey to assist in . . .”;

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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