Case 2:22-0v-00424-0RG  Document 3 Filed 10/26/22 Page 1 of 4 PageiD # 212

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
[ Trademarks or [MPatents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
10/26/2022 Eastern District of Texas

PLAINTIFF DEFENDANT

RESONANTSYSTEMS, INC., d/b/a RevelHMI SONY GROUP CORPORATION and SONY

INTERACTIVE ENTERTAINMENT, INC
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,860,337 10/14/2014 Resonant Systems, Inc.

2 9,369,081 6/14/2016 Resonant Systems, Inc.

3 9,941,830 4/18/2018 Resonant Systems, Inc.

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment ] Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy

IPR2024-00568
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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.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW USPIO gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/345,607 10/14/2014 8860337 35099.001C1 2217
34395 7590 09/24/2014
OLYMPIC PATENT WORKS PLLC
P.O. BOX 4277

SEATTLE, WA 98104

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 322 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):

Robin Elenga, Seattle, WA;
Brian Marc Pepin, Oakland, CA;
Glen Tompkins, Woodinville, WA;

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.

IR103 (Rev. 10/09)
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PART B - FEE(S) TRANSMITTAL

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

INSTRUCTIONS: This form should be used for transmitiing the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap(?repria!e. Al further correspondence including the Palent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicaled unless corrected below or directed otherwise in Block 1, by (a) specifying a new comespondence address; and/or (b) indicating a separate "TEE ADDRESS" for

maintenance fee sotifications.

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

ave its own certificate of mailing or transmission,

Certificate of Mailing or Fransmission

343065 7590 06/12/2014 . : : . - P . . . e
- | I hegeby cestify thal this Fee(s) Transmittal is being deposiled with the United
OLYMPIC PATENT WORKS PLLC States Postal Service with sufficient postage for ﬁr%t class mail in an envelope
P.O. BOX 4277 addressed to the Mail Stop ISSUE FEE address above, or being facsimite
SEA’ITLE WA 98 104 \Lransmltted o the USPTO (571} 273-2885, on the date indicated below.
’ ;czﬁbbcu N C  TODUE AL DM @sposiors mane)
2 ~ {Signamnre}y
A\~ \4 ( \ Datey
eenne aa e
| aprLicaTioNwoO. FILING DATE [ FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION No. !
13/345,607 01/06/2012 Robin Elenga 35099.001C1 2217

TITLE OF INVENTION: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

| APPLN. TYPE I ENTITY STATUS l ISSUE FEE DUE |PUBL]CATIO.\’FEE DUE |pm~:v. PAID ISSUE FEE | TOTAL FEE(S) DUE I DATE DUE

nenprovisional SMALL $480 $G SG $480 09/122014
| EXAMINER [ ART UNIT | crasssuscrass |
MASIH, KAREN 2837 318-128000

1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list 0\_\\“\? v mu’r Nm \

CFR 1363} (1) The names of up to 3 registered patent atlorneys ']?" 1 c”
J change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/ /122) atiached. (2) The name of a single firm (having as a member a 2

{2 "Fee Address” indication (or "Fee Address” Indication form registered attorney or agent} and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. TUse of a Customer 2 registered patent attorneys or agents. if no nameis 4
Number is required. listed, no name wiil 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 pateat. If an assignee is ideatified below, the decument has been fited for
recerdation 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)

RESONANT SusTems, | OENITLE, W ”-

Please check the approprizle assignee category or categories (will not be printed on the patent) : ) Individua! ﬁ\Corporalion or other private group entity 3 Government

4a. Thg following fec(s) arc submiited: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
%ﬂua Fee a A check is enciosed.
I publication Fee (No small entity discount pecmitted) O Paymeni by credit card. Form PT(Q-2038 is attached.
ﬁ Advance Order - # of Copies e Director is hereby authorized to chacgg the 1;5‘ jred fre(s), any deficiency, or credits any
Sverpayment, to Deposit Account Numbe; {enciose an extra copy of this form).
5. Change in Entity Status (from statas indicated above)
a Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micre Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount wiil not be accepted at the risk of application abandonment.
a Applicant asserting small entity status. Sec 37 CFR 1.27 NOTE: If the application was previously uader micro cntity status, checking this box will be taken
te be a potification of loss of entitlement to micro eatity status.
a Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of foss of entitlement to small or micro

entity status, as applicable.

NOTE: This ferm must be signed in a with 37 C¥R 1.31 and 1.33

37 CI'R 1.4 for signature requirements and certifications.

A-1214
29,490

Authorized Signature Date

Typed or printed name 61_12’0”\ Registration No.
Page 2 0f 3
PTOL-85 Part B (10-13} Approved for use through 10/31/2013. OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

13345607

Filing Date:

06-Jan-2012

Title of Invention:

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

First Named Inventor/Applicant Name:

Robin Elenga

Filer:

Robert Walter Bergstrom/Joanne Bourguignon

Attorney Docket Number:

35099.001C1

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee

2501 1 480

480

Extension-of-Time:

IPR2024-00568

Sony EX1035 Page 4



o ] Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 480

IPR2024-00568
Sony EX1035 Page 5



Electronic Acknowledgement Receipt

EFS ID: 20123649
Application Number: 13345607
International Application Number:
Confirmation Number: 2217
Title of Invention: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
First Named Inventor/Applicant Name: Robin Elenga
Customer Number: 34395
Filer: Robert Walter Bergstrom/Joanne Bourguignon
Filer Authorized By: Robert Walter Bergstrom
Attorney Docket Number: 35099.001C1
Receipt Date: 12-SEP-2014
Filing Date: 06-JAN-2012
Time Stamp: 14:04:09
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $480
RAM confirmation Number 250
Deposit Account 502976
Authorized User

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

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

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

IPR2024-00568
Sony EX1035 Page 6



Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

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

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

File Listing:

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

69276
1 Issue Fee Payment (PTO-85B) 35099-001C1-E-ISSUEFEE.pdf no 1

e45e50beafaad610649fa9da50907888e3c2]
alfl

Warnings:

Information:

30365
2 Fee Worksheet (SB06) fee-info.pdf no 2

cdafc9: b302e5819cafSha00ede702
b0e4

Warnings:

Information:

Total Files Size (in bytes){ 99641

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

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

IPR2024-00568
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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. USP[O gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
34395 7590 06/12/2014
OLYMPIC PATENT WORKS PLLC MASIH, KAREN
P.O. BOX 4277
SEATTLE, WA 98104 | ART UNIT PAPERNUMBER |
2837
DATE MAILED: 06/12/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/345,607 01/06/2012 Robin Elenga 35099.001C1 2217

TITLE OF INVENTION: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

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

nonprovisional SMALL $480 $0 $0 $480 09/12/2014

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:

1. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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.

Page 1 of 3
PTOL-85 (Rev. 02/11)

IPR2024-00568
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PART B - FEE(S) TRANSMITTAL

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (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 as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

34395 7590 06/12/2014 I hereby certify that this Fee(s) Transmittal is being deposited with the United
OLYMPIC PATENT WORKS PLLC States Postal Service with sufficient postage for first class mail in an envelope
P.O. BOX 4277 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

S transmitted to the USPTO (571) 273-2885, on the date indicated below.
SEATTLE, WA 98104
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/345,607 01/06/2012 Robin Elenga 35099.001C1 2217
TITLE OF INVENTION: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
| APPLN. TYPE ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 09/12/2014
| EXAMINER | ART UNIT I CLASS-SUBCLASS |
MASIH, KAREN 2837 318-128000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

1

CER 1.363). (1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

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

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

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

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

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

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

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
Advance Order - # of Copies e Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
| D (1 The Di is hereby authorized to ch h ired fee(s), any defici di
overpayment, to Deposit Account Number (enclose an extra copy of this form).
5. Change in Entity Status (from status indicated above)
d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
(| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken

to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

IPR2024-00568
Sony EX1035 Page 9



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. USP[O gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
13/345,607 01/06/2012 Robin Elenga 35099.001C1 2217
| EXAMINER |
34395 7590 06/12/2014
OLYMPIC PATENT WORKS PLLC MASIH, KAREN
P.O. BOX 4277
SEATTLE, WA 98104 | ART UNIT PAPER NUMBER |

2837

DATE MAILED: 06/12/2014

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

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

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will 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, 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.

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.

2. 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.

3. 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.

4. 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).

5. 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.

6. 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)).

7. 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.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
13/345,607 ELENGA ET AL.
: i i i AlA (First Inventor to
Notice of Allowability EX;’E":]‘?; S g;g;’"“ Filo) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X] This communication is responsive to 5/79/14.

Y declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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

3. X The allowed claim(s) is/are 14-18. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
nitpwww . usplo.cov/patents/init_events/pphfindex.isp or send an inquiry to PPHicedback@usplo.aoy .

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

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

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: _

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .

Identifying indicia such as the application humber (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).

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

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 4/4/14,2/11/14

3. [] Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/KAREN MASIH/
Primary Examiner, Art Unit 2837

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140605
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Doc code: IDS 13345607 - G&i@%}og&gg)

. . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Cffice: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persens are required to respond to a collection of information unless it contains a valid CMB control number.

Application Number 13345607
Filing Date 2012-01-06

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Robin Elenga
Art Unit |

Examiner Name ‘

Attorney Docket Number |35099.001C1

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)l(elzmlner Cite Patent Number Kind Issue Date Nar_ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Codet! of cited Document .
Figures Appear
KM 7768168 B2 |2010-0803 |ASCHOFF etal.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document .
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code? | Code#| Date Dpp Passages cor Relevant
ocument .
Figures Appear
1 (]
If you wish to add additional Foreign Patent Decument citaticn information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . )
. (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
Initials No . - )
publisher, city and/or country where published.

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /K.M./
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Application Number 13345607 13345607 - GAU: 2837
Filing Date 2012-01-06

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Robin Elenga
Art Unit |

Examiner Name ‘

Attorney Docket Number |35099.001C1

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EXAMINER SIGNATURE

Examiner Signature /Karen Masih/ Date Considered 06/05/2014

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /K.M./

IPR2024-00568
Sony EX1035 Page 14



Application Number 13345607 13345607 - GAU: 2837
Filing Date 2012-01-06

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Robin Elenga
Art Unit |
Examiner Name ‘

Attorney Docket Number |35099.001C1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e}(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person sighing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) mare than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[] See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Robert W. Bergstrom/ Date (YYYY-MM-DD) 2014-04-04

Name/Print Robert W. Bergstrom Registration Number 39906

This collection of information is required by 37 CFR 1.97 and 1.98. 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 collecticn is estimated to take 1 hour 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.

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /K.M./

IPR2024-00568
Sony EX1035 Page 15



13345607 - GAU: 2837

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 record s.

2. 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.

3. 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.

4, 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).

5. 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.

6. 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)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
histher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authoerity of 44 U.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.

8. 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(bk) 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.

9. 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.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /K.M./
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Doc code: IBS PTO/SB/08a (01-10)

. . . . Approved far use through 07/31/2012. OMB 0651-0031
Dec description: Information Disclosure Statement (IDS) Filed 10,8, Patent and Trademark Office: U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains & valid GMB control number.

Application Number 13345607
Filing Date 2012-01-06

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor l Robin Elenga
Art Unit [

Examiner Name l
Attarney Docket Number 135099‘00101

U.S.PATENTS
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avYeh 4692898 1987-09-15 Frandsen
TKM
KMz 5231336 1993-07-27 | van Namen
KM
3 5231337 1993-07-27 van Namen

If you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS
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Relevant Passages or Relevant
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Examiner] Cite No Publication Kind | Publication Name of Patentee or Applicant
Initial* Number Code1| Date of cited Document

If you wish te add additional U.S. Published Application citation information please click the Add button.
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Application Number 13345607
Filing Date 2012-01-06

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor | Robin Elenga

Art Unit |

Examiner Name |

Attorney Docket Number ] 35099.001C1

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

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, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature /Karen Masih/ Date Considered 06/058/2014

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication o applicant.

1 See Kind Codes of USPTO Patent Documents at www.JSPTO.GQV or MPEP 801.04. 2 Enier office that issued the document, by the fwo-letter code (WIPO
Standard ST.3). ® For Japanese patent documents, the indication of the year of the reign of ihe Emperar must precede the serial number of the patent document.
4 Kind of document by the appropriate symboals as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 13345607
Filing Date 2612-01-06

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

{ Not for submission under 37 CFR 1,99)

First Named inventor { Robin Elenga
Art Unit |
Examiner Name !

Attorney Docket Number | 35098.001C1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.87(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disciosure statement was known to

] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}{2).

[] See attached certification statement.
[ 1 The fee set forth in 37 CFR 1.17 (p) has been submitted herewith,

> A certification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Robert W. Bergstrom/ Date (YYYY-MM-DD}) 2014-02-11

Name/Print Robert W. Bergstrom Registration Number 39906

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14, This collection is estimated to take 1 hour 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.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants :  Robin Elenga et al.

Application No. o 13/345,607

Filed : January 6, 2012

For : LINEAR VIBRATION MODULES AND LINEAR-

RESONANT VIBRATION MODULES
Conf. No.: 2217
Docket No.: 35099.001C1
Examiner: Karen Masih
Art Unit: 2837
Docket No.: 35099.001C1

Date: May 19, 2014
MAIL STOP AMENDMENT
Comimissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
AMENDMENT
INTRODUCTORY COMMENTS

Sir:

In response to the Office Action dated February 5, 2014, please extend the
period of time for response one month, to expire on June 5, 2014. Please amend the

application as follows:
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AMENDMENTS TO THE CLAIMS

1-13. Cancelled.

14, (currently amended) The linearvibration-module-of claim1-further including A linear
vibration module comprising;
a housing:

a moveable component;

a power supply;

user-input features;

a driving component that drives the moveable component in each of two opposite
directions within the housing;

a control component that controls supply of power from the power supply to the

driving component to cause the moveable component to oscillate at a frequency and an

amplitude specified by user input received from the user-input features; and

flux paths comprising a paramagnetic material that is shaped and positioned to

reduce the reluctance of one or more magnetic circuits within the linear vibration module.

15. (currently amended) The hnear-vibration-module-of elaim-1 A linear vibration module
a housing;

a moveable component;

a power supply;

user-input features:

a driving component that drives the moveable component in each of two opposite

directions within the housing: and

a_control component that controls supply of power from the power supply to the

driving component to cause the moveable component to oscillate at a frequency and an
amplitude specified by user input received from the user-input features,

IPR2024-00568
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wherein the control component drives simultaneous oscillation of the

moveable component at two or more frequencies to generate complex vibration modes.

16. (previously presented) The linear vibration module of claim 15 wherein the complex
vibration modes include:
a primary oscillation frequency modulated by a modulating oscillation frequency;
a beat frequency; and

an aperiodic oscillation waveform.

17. (currently amended) The linearvibration-module-efclaim1 A linear vibration module
comprising:
a housing:

a moveable component;

a power supply;

user~-input features;

a driving component that drives the moveable component in each of two opposite

directions within the housing; and

a control component that controls supply of power from the power supply to the

driving component to cause the moveable component to oscillate at a frequency and an

amplitude ¥

frequency-and-an-amplitude-that are independently specified by user input received from

the user-input features.

18. (currently amended) The linearvibration-module-of claim1 further-including A linear

vibration module comprising:

a housing:
a moveable component;
a power supply;

user-input features:

IPR2024-00568
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a driving component that drives the moveable component in each of two opposite

directions within the housing:

a control component that controls supply of power from the power supply to the

driving component to cause the moveable component to oscillate at a frequency and an

amplitude specified by user inpuf received from the user-input features; and

elastomeric bristles used to transfer vibration from the linear vibration module to

a surface.
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REMARKS

Claims 1-18 are pending in the current application. In an office action
dated February 05, 2014 (*“Office Action™), the Examiner rejected claims 1-3 under pre-
ATA 35 U.S.C. 103(a) as being unpatentable over Oba et al.,, U.S. Patent Application
Publication No. US 2005/0231045 (“Oba™) in view of Orr et al., U.S. Patent Application
Publication No. 2005/0275508 (“Orr™) and Houston et al., U.S. Patent Application
Publication No. 2011/0248817 (“Houston™), rejected claims 4-9 under pre-AlA 35 U.S.C.
103(a) as being unpatentable over Oba in view of Orr and Houston and further in view of
Amaya et al., U.S. Patent No. 5,955,799 (“Amaya”), and rejected claims 10-13 under pre-
ATA 35 U.S.C. 103(a) as being unpatentable over Oba in view of Orr and Houston and
further in view of Sahyoun, U.S. Patent Application Publication No. 2006/0208600
(“Sahyoun™), Zabar, U.S. Patent No. 6,323,568 (“Zabar”), and Kim et al., U.S. Patent
Application Publication No. 2006/0138875 (“Kim™). The Examiner objected to claims
14-18 as being dependent upon a rejected base claim, but would be allowable if rewritten
in independent form including all the limitations of the base claim and any intervening
claims.

Applicants have cancelled the rejected claims and have rewritten claims
14-15, 17-18 to include the language of claim 1 in order to advance prosecution of the
current application. Applicants request that claims 1-13 be cancelled without prejudice to
subsequent filing and arguments, including continuation and continuation-in-part

applications.
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In Applicants' representative's opinion, all of the claims remaining in the
current application are clearly allowable. Favorable consideration and a Notice of

Allowance are earnestly solicited.

Respectfully submitted,
Robin Elenga et al.
Olympic Patent Works PLLC

Hiancong Xu/
Jiancong Xu
Registration No. 71,952

Olympic Patent Works PLLC
P.O. Box 4277

Seattle, WA 98194-0277
206.621.1933 telephone
206.621.5302 fax
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Title of Invention: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
First Named Inventor/Applicant Name: Robin Elenga

Filer: Robert Walter Bergstrom/Joanne Bourguignon

Attorney Docket Number: 35099.001C1

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees
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Basic Filing:
Pages:
Claims:
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Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:

Extension - 1 month with $0 paid 2251 1 100 100
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Application Number: 13345607
International Application Number:
Confirmation Number: 2217
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First Named Inventor/Applicant Name: Robin Elenga
Customer Number: 34395
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Filer Authorized By: Robert Walter Bergstrom
Attorney Docket Number: 35099.001C1
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Time Stamp: 17:27:45
Application Type: Utility under 35 USC 111(a)
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Payment Type Deposit Account
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RAM confirmation Number 4619
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The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

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

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

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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TOTAL ADD’L FEE
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/DIANE JOHNSON/

?his collection of information is required by 37 CF-R 1.16. '?he 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 USPTQ. 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.
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Application Number 13345607
Filing Date 2012-01-06

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Robin Elenga
Art Unit |

Examiner Name ‘

Attorney Docket Number ‘ 35099.001C1
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1 7768168 B2 2010-08-03 ASCHOFF et al.
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U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document .
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
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Document .
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1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . )
o (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s), TS
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publisher, city and/or country where published.
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Application Number 13345607
Filing Date 2012-01-06

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Robin Elenga

Art Unit |

Examiner Name ‘

Attorney Docket Number ‘35099.001C1

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. S Applicant is to place a check mark here if
English language translation is attached.
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Application Number 13345607

Filing Date 2012-01-06

INFORMATION DISCLOSURE

First Named Inventor ‘ Robin Elenga

STATEMENT BY APPLICANT

- Art Unit ‘
( Not for submission under 37 CFR 1.99)

Examiner Name ‘

Attorney Docket Number ‘ 35099.001C1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the informaticn disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person sighing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c} more than three months prior fo the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[] See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Robert W. Bergstrom/ Date (YYYY-MM-DD) 2014-04-04

Name/Print Robert W. Bergstrom Registration Number 39906

This collection of information is required by 37 CFR 1.97 and 1.98. The informaticn is required to obtain or retain a henefit by the
public which is te 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 1 hour 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.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.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 record s.

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.5.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.5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of recards 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 inspecticns 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 USPTCO becomes aware of a violation or potential violation of law or regulation.
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Application Number: 13345607

Filing Date: 06-Jan-2012

Title of Invention: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
First Named Inventor/Applicant Name: Robin Elenga

Filer: Robert Walter Bergstrom/Joanne Bourguignon

Attorney Docket Number: 35099.001C1

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Sub-Total in
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Basic Filing:

Pages:

Claims:
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Petition:
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Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Electronic Acknowledgement Receipt

EFS ID: 18681993
Application Number: 13345607
International Application Number:
Confirmation Number: 2217
Title of Invention: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
First Named Inventor/Applicant Name: Robin Elenga
Customer Number: 34395
Filer: Robert Walter Bergstrom/Joanne Bourguignon
Filer Authorized By: Robert Walter Bergstrom
Attorney Docket Number: 35099.001C1
Receipt Date: 04-APR-2014
Filing Date: 06-JAN-2012
Time Stamp: 18:23:50
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $90
RAM confirmation Number 5244
Deposit Account 502976
Authorized User

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

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

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

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

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

File Listing:

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

612108
Information Disclosure Statement (IDS)
1 Form (SB08) 35099-001C1-IDS-3.pdf no 4

8ec386852be5337734d52b4689928f4a0b8]
9e804

Warnings:

Information:

30320
2 Fee Worksheet (SB06) fee-info.pdf no 2

079cd653f2175bb12b51939f87fada8a22c3)|

Warnings:

Information:

Total Files Size (in bytes){ 642428

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

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

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.O.BOX 1450 U.S. POSTAGE PAID
- POSTEDIGITAL

ALEXANDRIA VA 22313-1451 S INNNN

OLYMPIC PATENT WORKS PLLC
P.O. BOX 4277
SEATTLE, WA 98104

Courtesy Reminder for
Application Serial No: 13/345,607

Attorney Docket No: 35099.001CH1
Customer Number: 34395
Date of Electronic Notification: 02/05/2014

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
joanne@olympicpatentworks.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.
If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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Application No. Applicant(s)
13/345,607 ELENGA ET AL.

Office Action Summary Examiner Art Unit ATA (First Inventor to File)
KAREN MASIH 2837 ,S\l‘;‘“s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)[] Responsive to communication(s) filedon _____
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[1 An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.

4[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)X Claim(s) 1-18is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) _____is/are allowed.
7)X Claim(s) 1-13is/are rejected.
8)[X] Claim(s) 14-18is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
hitp/www, usplo.gov/patents/init_events/privindax.jsp or send an inquiry to PPHiesdbacki@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[] accepted or b)[[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[] Some* ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 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) IZI Notice of References Cited (PTO-892) 3) EI Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) IZI Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 l:l Other:
Paper No(s)/Mail Date 11/18/13. ) S p—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140122
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Application/Control Number: 13/345,607 Page 2
Art Unit: 2837

1. The present application is being examined under the pre-AlA first to invent
provisions.
2. The following is a quotation of pre-AlA 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.

3. Claims 1-2,3 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Oba et al in view of Orr et al and Houston et al .

Oba et al discloses linear resonant vibration module comprising housing (3), moveable
component (2), power supply (8) driving component (1) that drives movable component
(2) in each of two opposite direction and control component (5) that controls supply of
power from power supply to driving component to cause movable component to linearly
oscillate . Oba et al lacks disclosing microprocessor and user input. Orr et al disclose
control component that include microprocessor as shown in fig 2 for advantageous
benefit one or both of attenuated and varied vibration intensity, see paragraph 8 and
#50 and #68. Houston et la discloses user input, see fig 1 #38, #37 and abstract. It
would have been obvious to one of ordinary skill in the art to combine the vibration
module of Oba et al by using a control component that include a microprocessor taught
by Orr et al and user input of Houston et la to provide one or both of attenuated and
varied vibration intensity response for improved control

Oba et al discloses sensors as disclosed in claim 3.
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4. Claims 4-9,are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Oba et al in view of Orr et al and Houston et al as applied to claim 1-3 above, and
further in view of Amaya .

Oba et al in view of Orr et al and Houston et al as disclosed above lack subsequent
operation dynamically adjust power supply, and operation control parameters include
both strength of vibration and current operation mode. Amaya discloses subsequent
operation , dynamically adjust power supply and operation control parameters include
both strength of vibration and current operation mode, see #5, #50 and 55 and fig 4 and
col 2 lines 30-35. It would have been obvious to one of ordinary skill in the art to
combine vibration module of Oba et al with microprocessor of Orr et al and user input of
Houston et al with subsequent operation and dynamically adjust power supply and
control parameters of strength of vibration and current mode of Amaya to determine
existence of a condition that renders detection system nonfunctional and drives
vibration system at prescribed frequency when it is determined that condition exists
during back up mode of operation . With respect to coils that generate magnetic fields
parallel to direction in which component is driven by driving component , housing is al
linear tube capped both ends by movable component repelling component, magnet ,
they are discloses by Oba et al #3,#4,#20.

5. Claims 10-13 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Oba et al in view of Orr et al and Houston as applied to claim s 1-3

above, and further in view of Sahyoun and Zaber and Kim.

IPR2024-00568
Sony EX1035 Page 54
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6. Oba et al in view of Orr et al and Houston as disclosed above lack translational
motion induced by driving component, plunger moves fist direction and second direction
opposite from first direction within moveable component track and clamped mechanical
arm to which two magnets are attached. Sahyoun teaches translational motion , see
paragraph 55 and paragraph 11, Zaber discloses plunger moves first direction and
second direction opposite form first direction , #3, and col 1 lines 34-36 and fig 3 , and
Kim discloses clamped mechanical arm ,see , see #60, #40, fig 7 and abstract. It would
have been obvious to one of ordinary skill in the art to combine the vibration module of
Oba et al with microprocessor of Orr et al and user input of Houston with translation
motion of Sahyoun and plunger of Zaber and mechanical arm of Kim for improved
control.

7. Claims 14-18 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KAREN MASIH whose telephone number is (571)272-
2068. The examiner can normally be reached on m-f 8.30-6.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Eduardo Colon Santana can be reached on 571-272-2060 the fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Application/Control Number: 13/345,607 Page 5
Art Unit: 2837

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.

Karen Masih

Primary Examiner

Art Unit 2837
/KAREN MASIH/

Primary Examiner, Art Unit 2837
8.
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guency when an alternating current is supplied thereto,
and a fixing member restricting rotation of the piunger
about an axis therecf within a predetermined angle, The
efectric toothbrush inctudes the linear oscillator and a
brush head aftached to the shaft for use in brushing
teeth.
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Description
Technical Field of the Invention

{0001] The present inventicn relates to a linear oscil-
lator capable of reciprocating in an axial direction there-
of, and an electric taothbrush utilizing the linear oscilla-
tor.

Description of the Related Art

[0002] Some of the electric toothbrushes have a piu-
rality of operating modes such s, for example, a bass
brush mode, in which a brush head is reciprocatingly
moved back and forth, and a relling brush mode, in
which the brush head is reciprocatingly rotated about a
iongitudinal axis of the brush head. For operating the
electric toothbrush under any one of the bass brushing
and rolling modes, the electric toothbrush includes a lin-
ear escillator in combination with a motion translating
mechanism, which converts & retary motion into & linear
treciprocating motion, and vice versa, to thereby drive
the brush head selectively in one of those two directions.
[0003] When the metion translating mechanism is uti-
lized in the electric toothbrush, probiems of the energy
efficiency decreasing and of noises generated occur
due to a mechanical loss of the mation translating mech-
anism and, also, downsizing of the electric toothbrush
is difficult to achieve. Furthemore, since in the electric
toothbrush the direction of moticn of the motor shaft is
generaily different from the direction of movement of the
brush head, a bending moment occurs during the oper-
ation of the motor with the driving characteristic of the
electric toothbrush adversely affected consequently.
[0004] The present inventicn has been developed to
overcome the above-described disadvantages and has
an objective to provide a linear oscillator and an electric
toothbrush utilizing the linear oscillator capable of being
operated at a high efficiency, emitting low noises during
the operation and being downsized.

Disclosure of the Invention

{0005] In accomplishing the above and other objec-
tives, a linear oscillator according to the present inven-
tion reciprocates a shaft in an axial girection of the shaft,
and includes a plunger movable together with the shaft
in the axial direction of the shaft, an elastic member for
applying tothe plunger a resilient force acting inthe axial
direction of the shaft, an electromagnetic driving unit for
reciprocatingly driving the plunger in the axial direction
of the shaft at a resenant frequency when an glternating
current is applied to such electromagnetic driving unit,
and a fixing member for restricting & rotation of the
plunger about an axis thereof within a predetemmined
angle. Accordingly, an electric energy can be directly
transformed into a linear reciprocating motion of the
moving part, which inciudes the piunger and the shaft,
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and, thus, the electric toothrugh of the present inven-
fion requires no motion translating mechanism capable
of wanslating the rotary moticn into the linear motien.
Moreover, since the aternating current at a resenant fre-
quency is supplied, features of high efficiency, low noise
and downsizing can readily be accomplished, Such lin-
ear oscillator can advantageously be employed as a
driving unit for, far example, a mechanical controlier, an
electric razor and an electric toothibrush. Further, the lin-
ear oscillator makes use of & restricting means for re-
stricting the angle of rotation of the shaft about the axis
thereof and, therefore, it is possible to cause the moving
part to reciprocatingly move along a straight path.
[0006] The electromagnetic driving unit may include
a magnet for supplying & magnetic force to the plunger
in the axial direction of the shaft, a coil for varying the
magnetic flux density of the magnet in dependence on
an electric current flowing therethrough, and a control
circuit for supplying an alternating current of a resonant
frequency to the coil fo vary the balance between the
resilient force of the elastic member and the magnetic
force of the magnet, thereby reciprocating the plunger
in the axial direction of the shaft.

[6007] The elastic member may be a ceii spring eper-
able to rotate the shaft about an axis thereof within the
predetermined angle, which is defined by the fixing
member, in dependence on a change in axial fength of
the coil spring caused by the reciprocating motion of the
plunger. Accordingly, not only the linear reciprocating
moticn of the shaft in the axial direction therecf, but alse
the rotary motion of the shaft about the axis thereof in
synchronization with the linear reciprocating metion can
be obtained. Therefore, the brush head can undergo a
linear vibration for the "Bass" brush mode and a rolling
motion for the rolling brush mode, one at a time.
[0008] The electric toothbrush accerding to the
present invention: has a linear oscillator for reciprecating
the shaftin the axial direction thereof and the brush head
attached to the shaft for use in brushing teeth, and the
{inear oscillator includes a plunger movable together
with the shaft in the axial direction of the shaft, an elastic
member for applying a resilient force to the piunger in
the axial direction of the shaft, an electromagnetic driv-
ing unit supplied with an alternating current to recipro-
cate the plunger in the axial direction of the shaft at a
resenant frequency, and a fixing member for restricting
arevolution of the piunger about its own longitudinal axis
within a predetermined angle. Accordingly, it is possible
te obtain the previously described effects of the linear
oscillator and, at the same time, since an occurrence of
bending moment that will bring about adverse effects on
the driving characteristic can be reduced, it is also pos-
sibiete use an energy at high efficiency. Moreover, when
the brush head reciprocates, the shaft directly drives the
brush head so that the brushing operation can be carried
out highiy efficiently with the minimized number of com-
ponents. Therefore, the brush head ¢an only and surely
reciprocates along the straight line.
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[0008] The electromagnetic driving unit may include
a magnet for supplying & magnetic force to the plunger
inthe axial direction of the shait, a coilfor varying amag-
netic flux density of the magnet in dependence on a cur-
rent flowing therethrough, and a controf circuit for sup-
plying an alternating current at a resonant frequency to
vary the balance between the resilient force of the elas-
tic memberand the magnetic force of the magnet, there-
by reciprocating the plunger in the axial direction of the
shalt,

[0010] The elastic member may be a coil spring oper-
able to rotate the shaft about the axis thereof within the
predetermined angle, which is defined by the fixing
member in dependence on expansion and contraction
of the coil spring caused by the reciprocating motion of
the plunger. Accordingly, the brush head can accom-
plisk easily the "Bass" brush metien and the yolling
brush motion.

[0011} The control circuit may regulate the pulse width
of an eiectric power pulse, required to obtain the alter-
nating current, to vary the stroke of reciprocating motion
of the plunger in the axial direction of the shaft, There-
fore, the motion ¢f the brush head can be adjusted to
the taste of a user of the electric toothbrush,

[0012] The control circuit may vary the timing at which
an elactric power puise requiredto obtain the alternating
current, in degendence on the length of time efapsed
subsequent to the start of the reciprocating motion of
the plunger. Accordingly, the user can knew how long
the user brushes the teeth.

{0013] The control circuit may gradually increase the
pulse width of an electric power pulse, required to obtain
the alternating current, in dependence on the length of
time elapsed subseguent to the start of the reciprocating
metion of the plunger, thereby increasing the stroke of
reciprocating motion in the axial direction of the shatft.
Therefore, even if the user tums the power supply on
before the user starts brushing in his or hermouth, there
is no possibility that a tooth powder and water applied
to the brush head may scatter.

Brief Description of the Drawings
[0014]

Fig. 1Ais a longitudinal sectional view of the struc-
ture of a linear oscillater according to afirst embed-
iment of the present invention;

Fig. 1B is a partial cross-sectional view of the linear
osciliater;

Fig. 2 is a sectional view of the structure of the linear
osciltator utilizing a leaf spring according to a sec-
ohd embodiment of the present invention;

Fig. 31s a sectional view of the structare of the linear
oscillator utilizing two coil springs according 1o &
third embodiment of the present invention;

Fig. 4is a sectional view of the structure of the linear
oscillator utilizing two leaf springs according to a
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fourth embodiment of the present invention;

Fig. 5is a sectional view of the structure of the linear
oscillator utilizing two corrugated springs according
to & fifth embodiment of the present invention;

Fig. 6is a sectional view of the structure of the linear
oscillator according to a sixth embodiment of the
prasent invention, in which no spring is employed;
Fig. 7 is a sectional view of the structure of the linear
oscillater according to a seventh embodiment of the
present invention, in which a coil spring having two
engaging members is employed;

Fig. 8 is a sectional view of an embediment of an
electric toothbrush employing the linear oscillator
according to the present invention;

Fig. 9 is a bleck diagram showing the details of a
driving controi circuit;

Fig. 10is a chart showing the waveform of an output
voltage supplied from an electric source biegk to a
waveform generating circuit block;

Fig. 11Ais & chart showing the waveform of the out-
putveltage when the duty ratio of the pulse is varied;
Fig. 11Bis a chart showing the waveform of the out-
put voltage when the amplitude of the pulse is var-
ied:;

Fig. 12A is a chart showing the waveform of the out-
nut voltage when the pulse waveform is changed to
a sine waveform;

Fig. 12B is a chart showing the output voitage when
the pulse waveform Is changed to a serrated wave-
form;

Fig. 13 is a chart showing the waveform cf a driving
voltage controlled in dependence on the iength of
time elapsed; and

Fig. 14 is a chart showing the relationship between
the amount of a gradually increasing displacerment
of a brush head and the ¢orresponding waveform
of the driving voltage.

Detailed Description of the Preferred Embediments

[0015]} Various embodiments of the present invention
wilt be described below in detail with reference to the
accompanying drawings. in those drawings, elements
given the same reference numera! have the same func-
tion.

[0016] Fig. 1Ais alengitudinal sectional view showing
the structure of a linear oscillator according to a first em-
bodiment of the present invention. The linear oscillator
101 includes a moving part 1 fixed to & shaft 7. When
the linear oscillator 101 is supplied with a predetermined
efectric current, the moving part 1 reclprocates together
with the shaft 7 in an axial direction of the shaft. That is
to say, supplying a predetermined current to the linear
oscillator 101 aliows the linear oscillator 101 to recipro-
cate the shaft 7. The linear oscillator 101 is employed
as a driving source for accomplishing a "Bass” brush
mode, in which a brush head in the case of , for example,
an eieciric toothbrush is repeatedly reciprocatingly driv-
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en within a narrow stroke to generate a mechanical vi-
bration.

[0017] Description will be given hereinafter in detail of
respective elements of the linear oscillator 101, The lin-
ear oscillator 101 includes a plunger 1 corresponding in
function to the moving part, & coil 5, the shaft 7, a shield
case 10, two first yokes 20 and 21, twe secend yokes
30 and 31, two permanent magnets 40 and 41, a coil
spring £0 and a shaft bearing 80. The plunger 1 is made
of a magnetic material such as, for example, iren so as
to assume a cylindrical shape, and has a relatively large
diameter in the vicinity of the respective ends of the
plunger 1 and a smaller diameter at a portion thereof
intermediate between the opposite ends of the plunger
1, The plunger 1 is secured to the shaft 7 for movement
together with the shaft 7 in a direction axially of the shaft
7. The coil 5 is formed in an annular shape and is dis-
pesed within the shield case 10 so as to encircle an outer
periphery of the plunger 1. As will be described below,
supply of an electric current through the coil 5 causes
the plunger 1 to reciprocate together with the shaft 7 in
the axial diraction of the shaft 7. The shaft 7 forms a
shaft of an electric toothbrush (not Hlustrated) and ex-
tends throughtheiinear oscillator 101. Fig. 1Bis apartial
cross-sectional view showing the cross-section of the
lingar oscillator taken in a direction perpendicular to the
shaft. The shaft 7 is formed with a groove 70. Engage-
ment between the groove 70 formed in the shaft 7 and
a projecting member formed on the shield case 10 re-
stricts a rotation of the shaft 7 relative to the plunger 1
about the shaft 7.

[0018] The first yokes 20 and 21 and the second
yokes 30 and 31 are ail formed in an annual shape. The
petrmanent magnets 40 and 41 are also formed in an
annual shape and are magnetized. The first yokes 20
and 21 are disposed on respective sides of the coil 5
symmelrically with respect to the coit 5. The second
yokes 30 and 31 and the permanent magnets 40 and 41
are alsc disposed on respective sides of the coii 5 sym-
metrically with respect to the coll &, When only one side
of the coil 5 in an axial direction of the shaft 7 is consid-
ered, the dispesition of the yoke 30, the permanent mag-
net 40 and the yoke 20 is arranged in this crder from the
position near the coil 5. This disposition is the same to
the yoke 31, the permanent magnet 41 and tha yoke 21
on the other side of the coil 5.

[6018] The spring 80 is a coif spring which forms a
resilientelement, and is interposed betwaen the internal
surface of the shield case 10 and one end of the plunger
1. That is to say, the spring B0 is fixed at cne end to the
shield case 10 and at the otherend to the plunger 1. The
spring 60 expands axially in response to axial move-
ment of the plunger 1, to thereby apply an axially acting
resilientforce, i.e., acompressive force or apullingforce
to the plunger 1a. The magnitude and the direction of
the resilient force are determined in dependence on the
amount of axial movement of the plunger 1 and the
spring constant. The shaft bearing 80 is arranged to the
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opposite end of the shield case 10 and holds the end of
the shaft 7 axially slidably. Accordingly, the plunger 1
and the shaft 7 are capable of reciprocating in the axial
direction of the shaft 7 relative to the shield case 10 of
the linear osciltator 101.

[0020] The operation of the linear osciliator 101 will
be described below. So long as no electric cumrent is
supplied to the coil 5, the plunger 1 stands moticnless
at the iliustrated position where the axially acting mag-
netic force exerted by the permanent magnets 40 and
41 on the plunger 1 through the yokes 20, 30, 21 and
31 is halanced with the axially acting resilient force of
the spring 8, When an electric current is supplied to the
coil 5 so as to flow therethrough in one direction, the
magnetic flux of either one of the two pemnanent mag-
nets 40 and 41 is weakened and, thus, the plunger 1
moves toward the other of those permmanent magnets
together with the shaft 7 against the resilient force of the
spring 60. On the other hand, when the supplied electric
current flows through the coil 5 in the other direction
counter te the above described direction, the plunger 1
moves in the opposite direction together with the shaft
7 againstthe resilient foree of the spring 80. Accordingly,
so long as the ceil 5 is supplied with an aiternating cur-
rentthat aiternates its fiowing direction one after the oth-
er, the plunger 1 and the shaft 7 can reciprecate in an
axial direction of the shaft 7. Moreover, if the alternating
current of a frequency in the vicinity of a resonant fre-
quency, the reciprocating motion that takes place in &
resonant state can be realized. The permanent magnets
40 and 41, the coil 5 and a control circuit for supplying
the alternating current (for example, a driving control ¢ir-
cuit 109 (iliustrated in Fig. 9) as described below) are
also called an electromagnetic driving unit for recipro-
cating the pilunger 1 in a direction of the shaft 7. It is
noted that the resonant frequency is a frequency which
is determined in dependence on the spring constant of
the spring 60 and the mass of the moving part that in-
cludes the plunger 1 and the shaft 7.

{6021] Fig. 2 is a secticnal view showing a structure
ofthe linear oscillator 102 including a leaf spring accord-
ing to a second embodiment. The linear oscillator 101
{as illustrated in Fig. 1) has been described as having a
coil spring as a preferred example of the spring 60, As
iHlustrated in Fig. 2, however, the leaf spring 80 is in the
form of a resilient plate (a leaf spring). This ieaf spring
60 has an outer periphery fixed to the shieid case 10
and an internal periphery fixed to the shaft 7. The leaf
spring 60 dees not only function as a spring, but also
function as a rotation restricting member for restricting
rotation of the shaft 7. Other structures of the linear os-
cillator 102 are identical with those of the linear oscillator
101 (as illustrated in Fig. 1). Therefore, the description
of them is omitted.

[0022] Fig. 3is a sectional view showing the structure
of the tinear oscillator 103 having two springs accorging
to a third embediment. This third finear oscillator 103
inciudes the coil spring 60 at one end of the shaft 7 and
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a coil spring 61 at the other end of the shaft 7. The coil
spring 61 is interposed between the plunger 1 and the
shield case 10. With this structure, the plunger 1 is bi-
ased by the two coil springs 60 and 61, Because of the
empioyment of the springs 60 and 61, two shaftbearings
are arranged on the cutside of the shield case 10. It is
to be neted that other structures of the finear oscillator
103 are identical with those of the finear oscillator 101
{as Hlustrated in Fig. 1).

[0023] Leaf springs may ke employed in the linear os-
cilfator 103 instead of the coil springs 60 and 61. Fig. 4
is a sectional view showing the structure having two leaf
springs employed in the linear oscillator 104 according
to a fourth embodiment. That is to say, each of the
springs 60 and 61 is empioyed in the form of a leaf spring
in the linear osciliator 104.

[0024] Furthermore, other springs than the leaf spring
may be empioyed. Fig. 5is a secticnat view showing the
structure having twe corrugated springs employed in the
linear oscillator according to a fifth erbodiment. The lin-
ear oscillator 105 reciprocates at a resonant frequency
that is determined by the respective spring constants of
the two springs 60 and 61 and the respective masses
of the plunger 1 and the shaft 7. The linear oscillator 104
and 105 as illustrated respectively in Fig. 4 and Fig. &
can support the shaft 7 without the shaft bearing 80
(such as illustrated in Fig, 1). In any of the embodiments
described above, other structures of the linear oscilator
are identical with those of the linear oscillator 101 (illus-
trated in Fig. 1).

[0025] Itis noted that a detent force may be employed
as a spring force for determining the resonant frequen-
cy. If the detent force is employed, the springs 60 and
61 will be dispensed with. Fig. 6 is a sectional view
showing the structure of the linear oscillator 106 employ-
ing no spring according to a sixth embodiment.

[0026] Fig. 7is a sectional view showing the structure
of the linear oscillator 107 which is, in accordance with
a seventh embodiment, provided with a coil spring 60
having two fixing portions 60-1 and 60-2. One end of the
coil spring 80 is engaged with the shield case 10 to dis-
able its rotation and serves as the fixing pottion 80-1.
The other end cf the coil spring 60 is engaged with the
plunger 1 to disable its rotation and serves as the fixing
porticn 60-2. With the use of the fixing portion 60-1 and
802, the coil spring 60 does not only exert the resilient
force in an axial direction of the shaft 7 but also can allow
the plunger 1 to rotate about the axis of the shaft 7 a
small angie dependent onthe amount of axial expansion
or contraction, to thereby restrict further rotation of the
plunger 1 beyond this smal! angle. It is 1o be noted that
the small angle is preferably within the range from +2
degrees 1o +5 degrees and, more preferably up to an
angle of £2 degrees. Therefore, the linear osciliator 107
does net only reciprocate in the axial direction of the
shaft 7 but also can raciprocatingly rotate within the
small angie about the axis of the shaft 7. in addition, this
rotation about the axis of the shaft 7 is similar to the case
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in which a torsion spring is added, and thus the resc-
nance can be generated in the direction circumferential-
ly of the shaft 7. Itis to be noted that the linear osciliator
capabig of giving such an output, can be suitably em-
ployed as a driving source of the electric toothbrush,
which requires the "Bass" brushing motion and the ro-
tary (i.e. relling) brushing motian.

[0027} By employing the above described linear os-
cillator as a linear osciliating motor, the electric toath-
brush can be constituted. The electric teothbrush has a
plurality of modes such as the "Bass" brushing, in which
the brush head is reciprocatingly moved back and forth
within the narrow stroke to generating a mechanical vi-
bration, and the rotary brushing, in which the brush is
reciprocatingly rotated. Such a structure and an cpera-
tion of the electric toothbrush will now be described be-
low.

{0028] Fig. 8 is a sectional view of the electric tooth-
brush 108 having a linear oscillater M as a driving
source. The electric toothbrush 108 includes the linear
oscillator M, a housing 11, a battery 12, a circuit board
13, a swilch 14, a brush shank 16 and a brush head 17.
These constituting elements of the electric tocthbrush
108 are built within the housing 11 which is formed ina
slender cylindrical shape or are disposed on an outer
peripheral surface of the housing 11. Any one of the pre-
viously described linear oscillators 101 to 107 (iltustrat-
ed respectively in Figs. 1 to 7) may be employed for the
linear oscillator M. The linear oscillator M is built within
an upper section of the housing 11. The battery 12is a
primary battery cr a seccndary battery disposed as a
power source in a iower section of the housing 11. The
circuit board 13 is equipped with a driving contrel gircuit
of the linear osciliator M. The circuit board 13 and its
driving contro! circuit are supplied with an eleciric power
fromthebattery 12 and are electrically powered thereby.
The switch 14 is disposed on an outer surface of the
upper sectien of the housing 11 in the vicinity of the
brush shank 16. The shaft 7 extending through the linear
oscillator M projects outwardly from the upper end of the
housing 11 and is coupied in fine with the brush shank
16, which has the brush head 17 at a lateral surface
thereof at a locatien remote from the housing 11.
[002%] Next, the operaticn of the electric toothbrush
will be described, When linear oscillator M vibrates in
the axial directicn of the shaft 7 and, hence, the brush
shank 168that is coupled with the shaft 7 in line with each
other, the brush shank 16 correspondingly vibrates in
the axiai direction of the shaft 7. Then the brush head
17 that is carried by the brush shank 16 undergoes vi-
bration in the axial direction to accomplish the "Bass"
brushing metion. When the linear oscillator 107 {illus-
trated in Fig. 7) is employed as the linear oscillator M,
the plunger and the shaft additionally undergo a rolling
motions besides the "Bass" brushing. Accordingly, the
electric toothbrush 108 can realize a combined motion
made up of a linear scrubbing motion and a rolling mo-
tion.
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[0030] The operation of the electric toothbrush 108 is
regulated by the driving control gircuit that is mounted
onthecircult board 13. Fig. 9is a block diagram showing
the driving control circuit 109. The driving control circult
109 includes a power supply block 81, a waveform gen-
erating circuit block B2 and a driving circuit block B3. As
described above, the driving contrel circuit 109 is sup-
plied with an electric power from the battery 12. The bat-
tery 12 and the power supply block Bt are electrically
connected with each other by means of, for example,
wiring on the circuit board 13. The power supply black
B1 regulates an electric power from the battery 12 to
pravide an electric power to be suppliedto the waveform
generating circuit block B2. The waveform generating
circuit biock B2 generates a voitage waveform required
to operate the linear oscillator M and then supplies it to
the driving circuit biock B3. The driving circuit block B3
includes a power element that supplies an electric pow-
er. The driving circuit block B3 controls the power ele-
ment 1o provide an alternating current on the basis of a
voltage signal of a predetermined waveform supplied
from the waveform generating circuit block B2. Accord-
ingly, it is possible to regulate the operation of the linear
oscillator M such as vibration of the linear oscillater M.

[0031] The waveform generating circuit block B2 ac-
commodates an electric drive energy control circuit (not
illustrated), which regulates an electric drive energy.
The electric drive energy control circult controls either
the amount of an electric current while the applied volt-
age Is fixed or the applied voltage while the electric cur-
rent is fixed, to thereby regulate the electric power, De-
scription of how the electric drive energy control circuit
regulates the electric energy will be given below with ref-
erence to the latter.

[0032] Fig. 10 shows a shape of a pulse waveform of
the voitage supplied from the power supply block B1 to
the waveform generating circuit block B2, Let it be as-
sumed that the power supply biock B1 outputs a pulse
of a valtage ranging from +a velt to -a volt at a cycle of
T as Hiustrated therein, to the electric drive energy con-
trel circuit of the waveform generating circuit block B2.
When the electric drive energy centrol circuit receives
such a voitage puise, the electric drive energy control
circuit medifies, for example, the duty ratio, the ampli-
tude or the kind of the pulse voltage, to thereby provide
an oulput voltage. Fig. 11 A shows the waveform of the
output voltage whare the duty ratic of the pulse voltage
is modified. Fig. 11B shows the waveform of the output
voltage where the amplittide of the pulse voltage is mod-
ified. The term "na" iliustrated in the drawing represents
n times of the input amplitude a. Fig. 12A shows the
waveform of the output voltage where the waveform of
the pulse voltage is modified to a sine waveform. Fig.
128 shows the waveform of the output voitage where
the waveform of the pulse voltage is modified to a ser-
rated waveform. The electric drive energy control circuit
can generate an output veltage by combining the above
described puise waveform treatments in any stitable
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manner. The electric drive energy controi circuit of the
wavefomn generating circuit biock B2 can regulates the
outputvoltage in this manner to vary the electric quantity
and, accordingly, the amount of displacement of the
brush head 17 (illustrated in Fig, 8) that is driven in de-
pendence on the electric energy can be controlled as
desired. Accordingly, itis possible to adjusi the amount
of displacement of the brush head 17 (iilustrated in Fig.
8) to suit to the user's liking.

{0033] The electric drive energy control circuit of the
wavefom generating circuit block B2 can stili regulates
the electric energy in dependence on the length of time.
Fig. 13 shows the waveform of a driving voitage that is
regulated in dependence on the length of time. When
the electrictecthbrush 108 {iliustrated in Fig. 8) operates
the brush head 17 for a predetermined period t1 (for ex-
ample, 120 seconds), its operation is turned off for the
subsequent pefiod t2 {for example, 0.3 seconds).
Thereatter, for the third period t3 (for example, 0.3 sec-
onds), its operation is turned on; for the fourth period t4
{for example, 0.3 seconds), its operation is turned off;
and, thereafter, its operation is tumed on again for the
fifth period t1. With the driving voltage regulated in this
manner, it is possible to notify the user about the elapse
of the predetermined period 1. Accordingly, the user
can perceive the length of time passed during the teeth
brushing, theraby preventing user's teeth from being
brushed scantly or too much.

[0034]} In zdditien, the electric drive energy may be
regulated in such a way as to gradually increase the
amount of displacement of the brush head 17 after the
switch 14 (illustrated in Fig. 8) has been manipulated to
turn the electric power source on. Fig. 14 shows the re-
latienship between the amount of displacement, which
increases gradually, of the brush head 17 and the cor-
responding driving voltage. It is to be understood that
the amount of displacement of the brush head {i.e. its
stroke) varies in dependence on the pulse width of the
driving voltage. It is to be noted that the pulse width
means the period during which the puise is rising orthe
period dusing which the pulse is falling. Since the driving
voltage is reguiated in this menner, it is possible to di-
minish the risk of scattering of a tooth powder and water
applied to the hrush head 17 before the brush 17 is
brought in the user's mouth after the power source have
been turned on with the tooth powder and water applied
on the brush head 17 (illustrated in Fig. 8). The respec-
tive symbols t01, t02 and t03 illustrated in the accompa-
nying drawing are preferably approximately 0.6 sec-
onds, but they are not limited to such vaiue.

Claims

1. Aiinearoscillator for reciprocating a shaft inan axial
direetion thereof, comprising:

a plunger movable together with the shaft in the
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axial direction of the shaft;

an elastic member for applying a resilient force,
acting in the axial direction of the shaft, to the
plunger;

an electromagnetic driving unit operable to re-
ciprocate the plungerin the axial direction of the
shaft at a resonant frequency when an alternat-
ing current is applied thereto; and

a fixing member for restricting rotation of the
plunger about an axis thereof within a predeter-
mined angle.

2. The finear oscillator according to Claim 1, wherein

the electremagnetic driving unit cemprises:

a magnet for applying 2 magnetic foree, acting
in the axial direction of the shaft, to the plunger;
a coil for varying a magnetic flux density of the
magnet in dependence on an electric current
flowing therethrough; and

a control circuit for supplying the alternating
current at the resonant frequency to vary a bal-
ance between the resilient force of the elastic
member and the magnetic force of the magnet,
thereby reciprocating the plungerin the axial di-
rection of the shaft.

The linear oscillator according to Claim 2, wherain
the elastic member is a coil spring that rotates the
shaft about the axis thereof within the predeter-
rined angle in dependence on expansion or con-
traction of the coil spring caused by the reciprocat-
ing mation of the plunger, and wherein the prede-
termined angle is defined by the fixing member.

An electric toothbrush having a linear oscillator for
reciprocating a shaft in an axial directien of the shaft
and a brush head attached to the shaft for use in
brushing teeth, the linear oscillator comprising:

aplunger movable together with the shaft in the
axiat ¢irection of the shaft;

an elastic member far applying a resilient force,
acting in the axial direction cof the shaft, to the
plunger;

an electromagnetic driving unit capable of re-
ciprocating the plunger in the axial direction of
the shaft at a resonant frequency when an al-
temnating current is applied thereto; and

a fixing member for restricting rotation of the
plunger about an axis thereef within a predeter-
mined angle.

5. The electric toothbrush according to Claim 4,

wherein the electromagnetic driving unit comprises:

a magnet for applying a magnetic force, acting
inthe axial direction of the shaft, to the plunger;
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a coil for varying a magnetic flux density of the
magnet in dependence on an electric current
flowing therethrough; and

a controi circuit for supplying the aiternating
current at the resonant frequency to vary a bal-
ance between the resilient force of the elastic
member and the magnetic foree of the magnat,
thereby reciprocating the plungerin the axial di-
rection of the shaft.

The electric toothbrush accerding to Claim §,
wherein the elastic member is a ceil spring that var-
ies a rotary position of the plunger about the axis
thereof within the predetermined angle in depend-
ence on expansion or contraction of the coil spring
caused by the reciprocating moticn of the plunger,
and wherein the predetermined angle is defined by
the fixing member.

The electric toothbrush according to Claim 5 or 6,
wherein the control circult is eperable 1o regulate a
pulse width of an electric power pulse, required to
obtain the alternating current, to vary a stroke of re-
ciprocating motien of the plunger in the axial direc-
tion of the shaft.

The electric toothbrush according to any one of
Claims 4 to 7, wherein the control circuit is operable
to vary a timing, at which an electric power pulse
required to ebtain the alternating current is gener-
ated, in dependence on & time elapsed from a start
of the reciprocating motion of the plunger.

The electric toothbrush according to any one of
Claims 4 to 8, wherein the contrel circuit is operable
to gradually increase a pulse width of an electric
power pulse, required to obtain the alternating cur-
rent, in dependence on a time elapsed from a start
of the reciprocating motion of the plunger, thereby
increasing a stroke of the reciprocating motion of
the plunger in the axial direction of the shaft.
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publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOv

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
13/345,607 01/06/2012 2834 595 35099.001C1 18 1
CONFIRMATION NO. 2217
34395 CORRECTED FILING RECEIPT

OLYMPIC PATENT WORKS PLLC

P.0. BOX 4277 O L0 OO
0 5272560

SEATTLE, WA 98104 000000
Date Mailed: 02/24/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Robin Elenga, Seattle, WA;
Brian Marc Pepin, Oakland, CA;
Glen Tompkins, Woodinville, WA;

Power of Attorney:
Robert Bergstrom--39906
Richard Bell--54614

Domestic Priority data as claimed by applicant
This application is a CIP of 12/782,697 05/18/2010 PAT 8093767
which claims benefit of 61/179,109 05/18/2009

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see hitp://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 01/23/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 13/345,607

Projected Publication Date: 05/31/2012
Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
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Title

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
Preliminary Class

310

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http//www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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, facilitate, and accelerate 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.
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants :  Robin Elenga et al.
Application No. . 13/345,607
Filed . January 6, 2012
For :  LINEAR VIBRATION MODULES AND LINEAR-RESONANT
VIBRATION MODULES
Confirmation No.: 2217
Docket No. : 35099.001C1
Date . February 21, 2012

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

REQUEST FOR CORRECTED FILING RECEIPT

Sir:

Attached is a copy of the official Filing Receipt received from the PTO in the
above-identified application, for which issuance of a corrected Filing Receipt is respectfully
requested.

There is an error with respect to the following data, which is incorrectly
entered. There is an error in one of the applicant's name, which should read "Glen
Tompkins".

The correction to be made has been marked on the copy of the attached Filing
Receipt.

The corrections are not due to any error by applicant and no fee is due.

Applicants' representative believes the corrections are not due to any error by
applicant and that no fee is due. But, if the Commissioner believes a fee is due, the
Commissioner may charge any and all fees to Deposit Account No. 50-2976. Additionally. at
anytime during the pendency of this application, please charge any fees required or credit any
overpayment to Deposit Account No. 50-2976 pursuant to 37 CFR 1.25

Respectfully submitted,
Robin Elenga et al.
OLYMPIC PATENT WORKS TLLC

/Robert W. Bergstrom/
Robert W. Bergstrom
Reg. No. 39,906

Olympic Patent Works PLLC
P.O. Box 4277

Seattle, WA 98194-0277
206.621.1933 telephone
206.621.5302 fax
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Y\ UNITED STATES PATENT AND TRADEMARK OFFIGE

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 FILING or GRP ART
l NUMBER I 371(c) DATE I UNIT I FIL FEE RECD ATTY.DOCKET.NO 'TOT CLAIMSlIND CLAIMSI
13/345,607 01/06/2012 3658 595 35099.001C1 18 1
CONFIRMATION NO. 2217
34395 UPDATED FILING RECEIPT

OLYMPIC PATENT WORKS PLLC

"o oz R

Date Mailed: 02/10/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a “"Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Robin Elenga, Seattle, WA;
Brian Marc Pepin, Oakland, CA;
—&Stan-Tompkins, Woodinville, WA;

&
Power of Attorney: len
Robert Bergstrom--39906
Richard Bell--54614

Domestic Priority data as claimed by applicant
This application is a CIP of 12/782,697 05/18/2010 PAT 8093767
which claims benefit of 61/179,109 05/18/2009

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see hitp://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 01/23/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 13/345,607
Projected Publication Date: Perfected
Nor"'\'-Pi’lbl‘icétion Request: No

"Early Publication Request: No

** SMALL ENTITY **
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Title

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
Preliminary Class

074

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/iindex.htmi.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consuit the U.S. Government website, hitp://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14. ’

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

- 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, facilitate, and accelerate 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.
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Electronic Acknowledgement Receipt

EFS ID: 12117038
Application Number: 13345607
International Application Number:
Confirmation Number: 2217
Title of Invention: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
First Named Inventor/Applicant Name: Robin Elenga
Customer Number: 34395
Filer: Robert Walter Bergstrom/Joanne Bourguignon
Filer Authorized By: Robert Walter Bergstrom
Attorney Docket Number: 35099.001C1
Receipt Date: 21-FEB-2012
Filing Date: 06-JAN-2012
Time Stamp: 11:42:06
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

231466
s . 35099-001C1-E-
1 Request for Corrected Filing Receipt CORRFILERECEIPT.pdf no 4

ad760da99d9a416d713780c9d70002¢728:
ada57

Warnings:

Information:
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Total Files Size (in bytes){ 231466

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Application or Docket Number

Substitute for Form PTO-875 13/345,607
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE(S$) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), of (c)) N/A N/A N/A 95 N/A
SEARCH FEE
A o) N/A N/A N/A 310 N/A
EXAMINATION FEE
A TN FEE N/A N/A N/A 125 N/A
TOTAL CLAIMS ' *
(37 CFR 1.16(7)) 18 minus 20= 30 = 0.00 OR
INDEPENDENT CLAIMS ’ *
(37 CFR 1.16(h) 1 minus 3 = 125 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 530 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
w Total " =
s (37 oFg? 16(i) Minus = OR =
% Independent Minus = _ OR _
| wrcrRri1em)
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATES) FEE(S)
E AMENDMENT PAID FOR
L Total Minus = =
= (37 ch ?160)) OR -
% Independent Minus = _ OR _
w (37 CFR 1.16(h))
<§( Application Size Fee (37 GFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOv

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
13/345,607 01/06/2012 2834 595 35099.001C1 18 1
CONFIRMATION NO. 2217
34395 UPDATED FILING RECEIPT

OLYMPIC PATENT WORKS PLLC

P.0. BOX 4277 O LTS AT O A
000000052498635

SEATTLE, WA 98104
Date Mailed: 02/17/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Robin Elenga, Seattle, WA;
Brian Marc Pepin, Oakland, CA;
Glan Tompkins, Woodinville, WA;

Power of Attorney:
Robert Bergstrom--39906
Richard Bell--54614

Domestic Priority data as claimed by applicant
This application is a CIP of 12/782,697 05/18/2010 PAT 8093767
which claims benefit of 61/179,109 05/18/2009

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see hitp://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 01/23/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 13/345,607

Projected Publication Date: 05/31/2012
Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
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Title

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
Preliminary Class

310

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http//www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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, facilitate, and accelerate 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.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/345,607
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE(S$) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), of (c)) N/A N/A N/A 95 N/A
SEARCH FEE
A o) N/A N/A N/A 310 N/A
EXAMINATION FEE
A TN FEE N/A N/A N/A 125 N/A
TOTAL CLAIMS ' *
(37 CFR 1.16(7)) 18 minus 20= 30 = 0.00 OR
INDEPENDENT CLAIMS ’ *
(37 CFR 1.16(h) 1 minus 3 = 125 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 530 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
w Total " =
s (37 oFg? 16(i) Minus = OR =
% Independent Minus = _ OR _
| wrcrRri1em)
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATES) FEE(S)
E AMENDMENT PAID FOR
L Total Minus = =
= (37 ch ?160)) OR -
% Independent Minus = _ OR _
w (37 CFR 1.16(h))
<§( Application Size Fee (37 GFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOv

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
13/345,607 01/06/2012 3658 595 35099.001C1 18 1
CONFIRMATION NO. 2217
34395 UPDATED FILING RECEIPT

OLYMPIC PATENT WORKS PLLC

P.0. BOX 4277 O LTS AT O A
000000052498635

SEATTLE, WA 98104
Date Mailed: 02/10/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Robin Elenga, Seattle, WA;
Brian Marc Pepin, Oakland, CA;
Glan Tompkins, Woodinville, WA;

Power of Attorney:
Robert Bergstrom--39906
Richard Bell--54614

Domestic Priority data as claimed by applicant
This application is a CIP of 12/782,697 05/18/2010 PAT 8093767
which claims benefit of 61/179,109 05/18/2009

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see hitp://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 01/23/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 13/345,607

Projected Publication Date: Perfected
Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
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Title

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
Preliminary Class

074

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http//www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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, facilitate, and accelerate 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.
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DECLARATION AND POWER OQF ATTORNEY

As the below-named inventors, we declare that

Owr residerices, post office addresses, and citizenships are s stated below

ander our pames.

We believe we are the original, fivst, and joint fnventors of the invention
entitled "LIMEAR VIBRATION MODULES AND LINEAR-RESOMNANT VIBRATION
MODULER™ which is deseribed and claimed in the specification and claims of Patent
Application No, 137345607, which we filed in the Untted States Patent angd Trademark
Office on January 6, 2012 and for which & palent is sosght, and this application s a
continuation-in-part of Application No. [H/T782.697, filed May 1§, 2010, which claims the
bevefit of Provisional Application No, 617179109, filed May 18, 2009,

We have reviewed and understand the contenis of the above<entitled
specification, including the clabms, as amended by any gmendment specifically referred to
heretn (1F iy

We acknowledge our duty fo diselose information of which we are aware
which 15 material to the patentability and examivation of this application v accordance with
3TCFR G156

We hergby appoint ROBERT W, BERGETROM, Registration No, 39.906;
and RICHARD L. BELL, Regisiration No. 34614 comprising the fiom of OLYMPIC
PATENT WORKS PLLC, 675 South Lane Streel, Suite 303, PO Box 4277, Seattle,
Washington 98194-0277, as owr asttormeys o prosecute this application and transact all
business in the Patent and Trademark Office connected therewith, Please divect all telephone
calls to (206} 621-1933 and telecopies to (206} 621-5302.

We further declare that all statements made herein of our own knowledge are
trug and that all statements made on information and behief are believed o be true; and
further, that these statements were made with the knowledge that the making of willfully
false statements and the like ix punishable by fine or hmprisosfiment, or both, under Section
1081 of Title 18 of the United States Code, and may jeopardize the validity of any patent

issuing from this patent application.
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Electronic Patent Application Fee Transmittal

Application Number: 13345607

Filing Date: 06-Jan-2012

Title of Invention: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
First Named Inventor/Applicant Name: Robin Elenga

Filer: Robert Walter Bergstrom/Joanne Bourguignon

Attorney Docket Number: 35099.001C1

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l';(tsa)l in
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 95 95
Utility Search Fee 2111 1 310 310
Utility Examination Fee 2311 1 125 125
Pages:
Claims:
Miscellaneous-Filing:
Late filing fee for oath or declaration 2051 1 65 65

Petition:
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Description Fee Code Quantity Amount Sullaj-s'l';(tsa)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 595
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Electronic Acknowledgement Receipt

EFS ID: 11987935
Application Number: 13345607
International Application Number:
Confirmation Number: 2217

Title of Invention:

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

First Named Inventor/Applicant Name:

Robin Elenga

Customer Number:

34395

Filer:

Robert Walter Bergstrom/Joanne Bourguignon

Filer Authorized By:

Robert Walter Bergstrom

Attorney Docket Number: 35099.001C1
Receipt Date: 02-FEB-2012
Filing Date: 06-JAN-2012

Time Stamp: 16:55:09

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $595

RAM confirmation Number 4066

Deposit Account 502976

Authorized User

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

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

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

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

File Listing:

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

465321
1 Oath or Declaration filed 35099-001C1-E-DEC.pdf no 4

3198009aef0728fe32f9d 7f81c62ab6705a1
3lac

Warnings:

Information:

36779
2 Fee Worksheet (SB06) fee-info.pdf no 2

1cdfb487a34b98e054 cef738deccc9962d6f|
707

Warnings:

Information:

Total Files Size (in bytes){ 502100

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/345,607
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE(S$) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), of (c)) N/A N/A N/A 95 N/A
SEARCH FEE
A o) N/A N/A N/A 310 N/A
EXAMINATION FEE
A TN FEE N/A N/A N/A 125 N/A
TOTAL CLAIMS ' *
(37 CFR 1.16(7)) 18 minus 20= 30 = 0.00 OR
INDEPENDENT CLAIMS ’ *
(37 CFR 1.16(h) 1 minus 3 = 125 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 530 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
w Total " =
s (37 oFg? 16(i) Minus = OR =
% Independent Minus = _ OR _
| wrcrRri1em)
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATES) FEE(S)
E AMENDMENT PAID FOR
L Total Minus = =
= (37 ch ?160)) OR -
% Independent Minus = _ OR _
w (37 CFR 1.16(h))
<§( Application Size Fee (37 GFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOv

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
13/345,607 01/06/2012 3658 0.00 35099.001C1 18 1
CONFIRMATION NO. 2217
34395 FILING RECEIPT

OLYMPIC PATENT WORKS PLLC

P.0. BOX 4277 AR LA

SEATTLE, WA 98104 000000052

[

3”69

Date Mailed: 01/25/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Robin Elenga, Residence Not Provided;
Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CIP of 12/782,697 05/18/2010 PAT 8093767
which claims benefit of 61/179,109 05/18/2009

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see hitp://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 01/23/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/345,607

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
Preliminary Class

074

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http//www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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, facilitate, and accelerate 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.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450
WWVV.USP[O .oV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/345,607 01/06/2012 Robin Elenga 35099.001C1
CONFIRMATION NO. 2217
34395 FORMALITIES LETTER

OLYMPIC PATENT WORKS PLLC

P, BO% 4577 iy

SEATTLE, WA 98104

I

0000 69

Date Mailed: 01/25/2012

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)

Filing Date Granted
ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

* The statutory basic filing fee is missing.
Applicant must submit $95 to complete the basic filing fee for a small entity.
* The oath or declaration is missing.
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date, is required.
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63

signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:
« A surcharge (for late submission of filing fee, search fee, examination fee or oath or declaration) as set forth in
37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be submitted.
SUMMARY OF FEES DUE:
Total fee(s) required within TWO MONTHS from the date of this Notice is $595 for a small entity

+ $95 Statutory basic filing fee.
+ $65 Surcharge.
« The application search fee has not been paid. Applicant must submit $310 to complete the search fee.

« The application examination fee has not been paid. Applicant must submit $125 to complete the examination
fee for a small entity in compliance with 37 CFR 1.27.
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/rgreen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Docket No. 35099.001C1

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION
MODULES

CROSS-REFERENCE TO RELATED APPLICATIONS

5 This application is a continuation-in-part of Application No.
12/782,697, filed May 18, 2010, which claims the benefit of Provisional Patent
Application No.61/179,109, filed May 18, 2009.

TECHNICAL FIELD

10 The current application is related to vibration-generating devices and,
in particular, to vibration modules that can be incorporated into a wide variety of
different types of electromechanical devices and systems to produce vibrations of

selected amplitudes and frequencies over a wide range of amplitude/frequency space.

15 BACKGROUND
Vibration-inducing motors and mechanisms have been used for many
years in a wide variety of different consumer appliances, toys, and other devices and
systems. Examples include vibration signals generated by pagers, vibration-driven
appliances, such as hair-trimming appliances, electric toothbrushes, electric toy
20 football games, and many other appliances, devices, and systems. The most common
electromechanical system used for generating vibrations is an intentionally
unbalanced electric motor.
Figures 1A-B illustrate an unbalanced electric motor typically used for
generating vibrations in a wide variety of different devices. As shown in Figure 1A, a
25 small, relatively low-power electric motor 102 rotates a cylindrical shaft 104-onto
which a weight 106 is asymmetrically or mounted. Figure IB shows the weight
asymmetrically mounted to the shaft, looking down at the weight and shaft in the
direction of the axis of the shaft. As shown in Figure 1B, the weight 106 is mounted
off-center on the electric-motor shaft 104, Figures 2A-B illustrate the vibrational
30  motion produced by the unbalanced electric motor shown in Figures 1A-B. As shown
in Figures 2A-B, the asymmetrically-mounted weight creates an elliptical oscillation

of the end of the shaft, normal to the shaft axis, when the shaft is rotated at relatively
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high speed by the electric motor. Figure 2A shows displacement of the weight and

shaft from the stationary shaft axis as the shaft is rotated, looking down on the weight

and shaft along the shaft axis, as in Figure 1B. In Figure 2A, a small mark 202 is

provided at the periphery of the disk-shaped end the of electric-motor shafi to

illustrate rotation of the shaft. When the shaft rotates at high speed, a point 204 on

the edge of the weight traces an ellipsoid 206 and the center of the shaft 208 traces a

narrower and smaller ellipsoid 210. Were the shaft balanced, the center of the shaft
would remain at a position 212 in the center of the diagram during rotation, but the

presence of the asymmetrically-mounted weight attached to the shaft, as well as other

geometric and weight-distribution characteristics of the electric motor, shaft, and

unbalanced weight together create forces that move the end of the shaft along the

clliptical path 210 when the shaft is-rotated at relatively high speed. The movement

can be characterized, as shown in Figure 2B, by a major axis 220 and minor axis 222
of vibration, with the direction of the.major a.‘lcis’ of vibration equal to the direction of
the major axis of the ellipsoids, shown in Figure 2A, and the length of the major axis

corresponding to the amplitude of vibration in'this direction. In many applications, in

which a linear oscillation is desired, designers seck to force the major-axis-

amplitude/minor-axis-amplitude ratio- to be as large as possible, but, because the

vibration is produced by a rotational force, it is generally not possible to achieve

lincar oscillation. In many cases, the path traced by the shaft center may be close to

circular. The frequency of vibration of the unbalanced electric motor is equal to the

rotational frequency of the electric-motor shaft, and is therefore constrained by the

rate at which the motor can rotate the shaft. At low rotational speeds, little vibration

is produced.

While effective in producing vibrations, there are many problems
associated with the unbalanced-electric-motor vibration-generating units, such a$ that
shown in Figure 1A, commonly used in the various devices, systems, and applications
discussed above. First, unbalancing the shaft of an electric motor not only produces
useful vibrations that can be harnessed for various: applications, but also produces
destructive, unbalanced forces within the motor that contribute to rapid deterioration

of motor parts. Enormous care and effort is undertaken to precisely balance rotating
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parts of motors, vehicles, and other types of machinery, and the consequences of

unbalanced rotating parts are well known to anyone familiar with automobiles,

machine tools, and other such devices and systems. The useful lifetimes of many

devices and appliances, particularly hand-held devices and appliances, that employ

5 unbalanced electric motors for generating vibrations may range from a few tens of

hours to a few thousands of hours of use, after which the vibrational amplitude

produced by the devices declines precipitously as the electric motor and other parts
deteriorate.

A second problem with unbalanced electric motors is that they are

10 relatively inefficient at producing vibrational motion. A far greater amount of power
is consumed by an unbalanced electrical motor to produce a given vibrational force
than the theoretical minimum power required to produce the given vibrational force.
As a result, many hand-held devices that employ unbalanced electric motors for
generating vibrations quickly consume batteries during use.

15 A third problem with unbalanced electric n1otor§, discussed above, is
that they genecrally produce elliptical vibrational modes. Although such modes may
be useful in particular applications, many applications can better use a linear
oscillation, with greater directional concentration of vibrational forces. Linear
oscillation cannot generally be produced by unbalanced electric motors.

20 A fourth, and perhaps most fundamental, problem associated with
using unbalanced electric motors to generate vibrations is that only a very limited
portion of the total vibrational-force/frequency space is accessible to unbalanced
electric motors, Figure 3 shows a graph of vibrational force with respect to frequency
for various types of unbalanced ¢lectric motors. The graph is shown as a continuous

25 hypothetical curve, although, of course, actual data would be discrete. As shown in
Figure 3, for relatively low-power electric motors used in hand-held appliances, only
a fairly narrow range of frequencies centered about 80 Hz (302 in Figure 3) generate a
significant vibrational force. Moreover, the vibrational force is relatively modest.
The bulk of energy consumed by an unbalanced electric motor is used to spin the

30 shaft and unbalanced weight and to overcome frictional and inertial forces within the
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motor. Only a relatively small portion of the consumed energy is translated into
desired vibrational forces.

Because of the above-discussed disadvantages with the commonly
cmployed  unbalanced-electric-motor  vibration-gencration  units,  designers,
manufacturers, and, ultimately, users of a wide variety of different vibration-based
devices, appliances, and systems continue to seck more efficient and capable
vibration-generating units for incorporation into many consumer appliances, devices,

and systems.

SUMMARY

The current application is directed to various types of linear vibrational
modules, including linear-resonant vibration modules, that can be incorporated in a
wide variety of appliances, devices, and systems to provide vibrational forces. The
vibrational forces are produced by linear oscillation of a weight or member, in turn
produced by rapidly alternating the polarity of one or more driving electromagnets.
Feedback control is used to maintain the vibrational frequency of lincar-resonant
vibration module at or near the resonant frequency for the lincar-resonant vibration
module. Both linear vibration modules and linear-resonant vibration modules can be
designed to produce vibrational amplitude/frequency combinations throughout a large

region of amplitude/frequency space.

BRIEF DESCRIPTION OF THE DRAWINGS
Figures 1A-B illustrate an unbalanced electric motor typically used for
generating vibrations in a wide variety of different devices.
Figures 2A-B illustrate the vibrational motion produced by the
unbalanced electric motor shown in Figures 1 A-B.
. Figure 3 shows a graph of vibrational force with respect to frequency

for various types of unbalanced electric motors.
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Figures 4A-G illustrate one particular LRVM, and operation of the
particular LRVM, that represents one implementation of the linear-resonant vibration
module to which current application is directed.

Figures SA-B illustrate an H-bridge switch that can be used, in various
embodiments of the current application, to change the direction of current applied to
the coil that drives linear oscillation- within a linear-resonance vibration module
(“LRVM™).

Figure 6 provides a block diagram of the LRVM, illustrated in Figures
4A-G, that represents one implementation of the linear-resonant vibration module to
which current application is directed.

Figures 7A-C provide control-flow diagrams that illustrate the control
program, eXecuted by the CPU, that controls operation of an LRVM that represents
onc implementation of the linear-resonant vibration imodule to which current
application is directed.

Figure 8 represents the range of frequencies and vibrational forces that
can be achieved by different implementations of LRVM and LRVM control programs
that represent embodiments of the current application.

Figure 9 shows a plot of the amplitude/frequency space and regions in
that space that can be operationally achieved by unbalanced electrical motors and by
LRVMs that represent embodiments of the current application. '

Figures 10-17 show a variety of different alternative implementations
of LRVMs that represent different embodiments of the current application.

Figure 18 illustrates an enhancement of an implementation of the
linear-resonant vibration module to which current application is directed shown in
Figure 16,

Figure 19 illustrates plots of amplitude versus frequency for a high-Q
and a low-Q vibration device.

Figure 20 illustrates portions of amplitude/frequency space accessible

to various types of vibration modules.
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Figure 21 illustrates the dependence between frequency and amplitude
in a low-Q linear vibration module as well as a modified dependence that can be
obtained by control circuitry. )

Figures 22A-23 illustrate interesting vibrational modes produced by
driving a linear-resonant vibration module simultaneously at two different
frequencies.

Figures 24A-25 illustrate incorporation of paramagnetic flux paths into

-a linear vibration module.

DETAILED DESCRIPTION

The current application is directed to various linear vibration modules
("LRMs"), including various types of linear-resonant vibration modules ("LRVMs"),
that can be used within a wide variety of different types of appliances, devices, and
systems, to generate vibrational forces. The LVMs and LRVMs that represent
embodiments of the current application are linear in the sense that the vibrational
forces are produced by a linear oscillation of a weight or component within the LVM
or LRVM, rather than as a by-product of an unbalanced rotation, as in the case of
currently employed unbalanced electric motors.  The linear nature of the LRVM
vibration-inducing motion allows the problems associated with unbalanced-electric-
motor vibrators, discussed above, to be effectively addressed. An oscillating linear
motion does not produce destructive forces that quickly degrade and wear out an
unbalanced electric motor. A linearly oscillating mechanism is characterized by
parameters that can be straightforwardly varied in order to produce vibrations of a
desired amplitude and frequency over a very broad region of amplitude/frequency
space. In many implementations of LRVMs and LVMs, the vibration amplitude and
vibration frequency can be independently controlled by a user through user-input
features, including buttons, sliders, and other types of user-input features. Combining
a linearly oscillating vibration-inducing mechanism with feedback control, so that the
frequency of vibration falls close to the resonant frequency of the LRVM, results in
optimal power consumption with respect to the amplitude and frequéncy of vibration

produced by the LRVM. Clearly, linear oscillation within a LRVM translates into
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highly direction vibrational forces produced by an appliance or device that
incorporates the LRVM.

Figures 4A-G illustratc one particular LRVM, and operation of the
particular LRVM, that represents one implementation of the linear-resonant vibration

module to which current application is directed. Figures 4A-G all use the same

Allustration conventions, next discussed with reference to Figure 4A. The LRVM

includes a cylindrical housing 402 within which a solid, cylindrical mass 404, or
weight, can move linearly along the inner, hollow, cylindrically shaped chamber 406
within the cylindrical housing or tube 402. The weight is a magnet, in the described
an implementation of the linear-resonant vibration module to which current
application is directed, with polarity indicated by the "+" sign 410 on the right-hand
end and the "-" sign 412 on the left-hand end of the weight 404. The cylindrical
chamber 406 is capped by two magnetic disks 414 and 416 with polarities indicated
by the "+" sign 418 and the "-" sign 419, The disk-like magnets 414 and 418 are
magnetically oriented opposite from the magnetic orientation of the weight 404, so
that when the weight moves to either the extreme left or extreme right sides of the
cylindrical chamber, the weight is repelled by one of the disk-like magnets at the left
or right ends of the cylindrical chamber. In other words, the disk-like magnets act
much like springs, to facilitate deceleration and reversal of diréction of motion of the
weight and to minimize or prevent mechanical-impact t;orces of the weight and the
end caps that close off the cylindrical chamber. Finally, a coil of conductive wire 420
girdles the cylindrical housing, or tube 402 at approximately the mid-point of the
cylindrical housing.

Figures 4B-G illustrate operation of the LRVM shown in Figure 4A.
When an electric current is applied to the coil 420 in a first direction 422, a
corresponding magnetic force 424 is generated in a direction parallel to the axis of the
cylindrical chamber, which accelerates.the weight 404.in the direction of the magnetic
force 424. When the weight reaches a point at or close to the corresponding disk-like
magnet 414, as shown in Figure 4C, a magnetic force due to the repulsion of the disk-
like magnet 414 and the weight 404, 426, is gencrated in the opposite direction,

decelerating the weight and reversing its direction. As the weight reverses direction,
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as shown in Figure 4D, current is applied in an opposite direction 430 to the coil 420,
producing a magnetic force 432 in an opposite direction from the direction of the
magnetic force shown in Figure 4B, which accelerates the weight 404 in a direction
opposite to the direction in which the weight is accelerated in Figure 4B. As shown
in Figure 4E, the weight then moves rightward until, as shown in Figure 4F, the
weight is decelerated, stopped, and then accelerated in the opposite direction by
repulsion of the disk-like magnet 416. An electrical current is then applied to the coil
420 in the same direction 434 as in Figure 4B, again accelerating the solid cylindrical
mass in the same direction as in Figure 4B. Thus, by a combination of a magnctic
field with rapidly reversing polarity, generated by alternating the direction of current
applied to the coil, and by the repulsive forces between the weight magnet and the
disk-like magnets at each end of the hollow, cylindrical chamber, the weight linearly
oscillates back and forth within the cylindrical housing 402, imparting a directional
force at the ends of the cylindrical chamber with each reversal in direction.

Clearly, the amplitude of the vibration and vibrational forces produced
are_related to the length of the hollow chamber in which the weight oscillates, the
current applied to the coil, the mass ‘of the weight, the acceleration of the weight
produced by the coil, and the mass of the entire LRVM. All of these parameters are
essentially design parameters for the LRVM, and thus the LRVM can be designed to
produce a wide variety of different amplitudes.

The frequency of the oscillation of the solid, cylindrical mass is
determined by the frequency at which the direction of the current applied to the coil is
changed. Figures SA-B illustrate an H-bridge switch that can be used, in various
embodiments of the current application, to change the direction of current applied to
the coil that drives linear oscillation within an LRVM. Figures 5A-B both use the
same illustration conventions, described next with respect to Figure 5A. The H-
bridge switch receives, as input, a directional signal ¢/ 502 and direct-current ("DC")
power 504. The direction-control signal ¢ 502 controls four switches 506-509, shown
as transistors in Figure SA. When the input control signal d 502 is high, or "1," as
shown in Figure 5A, switches 508 and 509 are closed and switches 506 and 507 are

open. and therefore current flows, as indicated by curved arrows, such as curved
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arrow 510, from the power-source input 504 to ground 512 in a leftward direction
through the coil 514, When the input-control signal d is low, or "0," as shown in
Figure 5B, the direction of the current through the coil is reversed. The H-bridge
switch, shown in Figures 5A-B, is but one example of various different types of
electrical and electromechanical switches that can be used to rapidly alternate the
direction of current within the coil of an LRVM. '

Figure 6 provides a block diagram of the LRVM, illustrated in Figures
4A-G, that represents one implementation of the linear-resonant vibration module to
which current application is directed. The LRVM, in addition to the cylindrical
housing, coil, and internal components shown in Figure 4A, includes a power supply.,
a user interface, generally comprising electromechanical buttons or switches, the H-
bridge switch, discussed above with reference to Figures SA-B, a central processing
unit ("CPU"), generally a small, low-powered microprocessor, and one or more
clectromechanical sensors. All of these components are packaged together as an
LRVM within a vibration-based appliance, device, or system.

As. shown in Figure 6, the LRVM 600 is controlled by a control
program executed by the CPU microprocessor 602. The microprocessor may contain
sufficient on-board memory to store the control program and other valucs needed
during execution of the control program, or, alternatively, may be coupled to a low-
powered memory chip 604 or flash memory for storing the control program. The
CPU receives inputs from the user controls 606 that together comprise a user
interface. These controls may include any of various dials, pushbuttons, switches, or
other electromechanical-control devices. As one exarﬁple, the user controls may
include. a dial to select a strength of vibration, which corresponds to the current
applied 1o the coil, a switch to select one of various different operational modes, and a
power button. The user controls generate signals input to the CPU 608-610. A power
supply 612 provides power, as needed, to user controls 614, to the CPU 616 and
optional, associated memory, to the H-bridge switch 618, and, when needed, to one or
more sensors 632. The voltage and current supplied by the power supply to the
various components may vary, depending on the operational characteristics and

requirements of the components. The H-bridge switch 620 receives a control-signal
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input ¢ 622 from the CPU. The power supply 612 receives a control input 624 from
the CPU to control the current supplied to the H-bridge switch 618 for transfer to the
coil 626. The CPU receives input 630 from one or more electromechanical sensors
632 that generate a signal corresponding to the strengih of vibration ourrently'being
produced by the linearly oscillating mass 634. Sensors. may include one or more of
accelerometers, piezoelectric devices, pressure-sensing devices, or other types of
sensors that can generate signals corresponding to the strength of desired vibrational
forces.

Figures 7A-C provide control-flow diagrams that illustrate the control
program, executed by the CPU, that controls operation of an LRVM that represents
one implementation of the linear-resonant vibration module to which current
application is directed. Figure 7A provides a control-flow diagram for the high-level
control program. The program begins exccution, in step 702, upon a power-on event
invoked by a‘ user through a power button or other user control. In step 702, various
local variables are set to default values, including the variables: (1) mode, which
indicates the current operational mode of the device; (2) slrehglh, a numerical value
corresponding to the current user-selected strength of operation, corresponding to the
electrical current applied to the coil; (3) V0, a previously sensed vibrational strength;
{4) v, a currently sensed vibrational strength; (3) freq, the current frequency at
which the direction of current is alternated in the coil; (6) d, the control output to the
H-bridge switch; and (7)' inc, a Boolean value that indicates that the frequency is
currently being incréased. Next, in step 704, the control program waits for a next
event. The remaining steps represent a continuously executing loop, or event handler,
in which each event that occurs is appropriately handled by the control program. In
certain implementations .of the control program, events may be initiated by interrupt-
like mechanisms and stacked for execution while, in more primitive implementations,
certain events that overlap in time may be ignored or dropped. In the implementation
illustrated in Figures 7A-C, two timers are used, one for controlling the change in
direction of the current applied to the coil, at a currently established frequency, and
the other for controlling a nionitoring interval at which the control program monitors

the vibrational force currently produced. Rather than using a formal timer
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mechanism, certain implementations may simply employ counted loops or other
simple programming techniques for periodically carrying out tasks. When an event
occurs, the control program begins a series of tasks, the first of which is represented
by the conditional step 706, to determine what event has occurred and appropriately
handle that event. When the frequency timer has expired, as determined in step 706,
the value of the output signal ¢ is flipped, in step 708, and output to the H-bridge
switch, with the frequency timer being reset to trigger a next frequency-related event.
The frequency-timer interval is determined by the current value of the variable freq.

Otherwise, when the event is a monitor timer expiration cvent, as determined in step

710, then a routine "monitor” is called in step 712. Otherwise, when the event

corresponds to a change in the user input through the user interface, as determined in
step 714, the routine “control” is called in step 716. Otherwise, when the event is a
power-down event, as determined in step 718, resulting from deactivation of a power
button by the user, then the control program appropriately powers down the device, in
step 720, and the control program terminates in step 722. Any other of various types
of events that may occur are handled by a default event handler 724. These events
may include various error conditions that arise during operation of the device.

Figure 7B provides a control-flow diagram for the routine "monitor,"
called in step 712 of Figure 7A. In step 730, the routine “"monitor" converts the
sensor input to an integer representing the current vibrational force produced by the
LRVM and stores the integer value in the variable /v//. Next, in step 732, the routine
"monitor" determines whether or not the LRVM is currently operating in the default
mode. In the default mode, the LRVM uses continuous feedback control to optimize
the vibrational force produced by the LRVM by continuously seeking to operate the
LRVM at a frequency as close as possible to the resonant frequency for the LRVM,
Other, more complex operational modes may be handled by various more complex
routines, represented by step 734 in Figure 7B. More complex vibrational modes may
systematically and/or periodically alter the frequency or produce various complex,
multi-component vibrational modes useful in certain applications, appliances,
devices, and systems. These more complex modes are application dependent, and are

not further described in the control-flow diagrams. In the case that the operational
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mode is the default mode, in which the control program seeks to optimize the
vibrational force generated by the device, in step 736, the routing "monitor"
determines whether the local variable inc is set to TRUE. If so, then the control

program is currently increasing the frequency at which the device operates in order to

'obtain the resonance frequency. When v/l is greater than /vl0, as determined in step

738, then the vibrational force has been recently increased by increasing the
frequency, and so the routine "monitor” increases the frequency again, in step 740,
and correspondingly resets the frequency timer. Otherwise, when /v// is less than
VIO, as determined in step 742, then the control program has increased the frequency
past the resonance frequency, and therefore, in step 744, the control program
decreases the frequency, sets the variable inc to FALSE, and correspondingly resets
tﬁe frequency timer. In similar fashion, when the variable inc is initially FALSE, as
determined. in step 736, and when Iv// is greater than /V/0, as determined in step 746,
the routine "monitor” decreases the value stored in the variable freq, in step 748 and

resets the frequency timer, Otherwise, when /! is less than /v/0, as determined in

step 750, then the routine "monitor” increases the value stored in the variable fieg,

sets the variable inc to TRUE, and resets the frequency timer in step 752. Finally, the
value in /vl is transferred to /vi0 and the monitor timer is reset, in step 754.

Figure 7C provides a control-flow diagram for the routine "control,"
called in step 716 in Figure 7A. This routine is invoked when a change in the user
controls has occurred. In step 760, the variables mode and strength are set to the
currently selected mode and vibrational strength, represented by the current states of
control features in the user interface. Next, in step 762, the routine “"control”
computes an output value p corresponding to the currently selected strength, stored in
the variable strength, and outputs the value p to the power supply so that the power
supply outputs an appropriate current to the coil. Finally, in step 764, the routine
"control" computes a new monitor timer interval and resets the monitor timer
accordingly.

The control program described with reference lé Figures 7A-C is onc
example of many different implementations of the control program that can be carried

out, depending on requirements of the LRVM, the parameters and characteristics
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inherent in a particular LRVM, the types of control inputs received from a particular
user interface, the nature of the power supply, and the types of operational modes that
are implemented for the LRVM.

Figure 8 represents the range of frequencics and vibrational forces that
can be achieved by different implementations of LRVM and LRVM control programs
that represent embodiments of the current application. Figure 8 has the same axes as
the graph shown in Figure 3. However, unlike Figure 3, Figure 8 includes many
different curves,. such as -curve 802, each representing the vibrational forces an(i
frequencies that can be obtained from a particular LRVM implementation. Again, the
LRVMs that represent embodiments of the current application generally have a
resonant frequency that is characteristic of the geometry and weights of various
components of the LRVM, and each LRVM is naturally operated at a frequency close
to this resonant frequency in order to achieve maximum vibrational force. Thus,
rather than being restricted, over all possible implementations, to- a relatively narrow
range of frequencies and vibrational forces, as in the case of unbalanced elecirical
motors, LRVMs that represent embodiments of the current application can be
designed and implemented to produce desired vibrational forces over a wide range of
vibrational frequencies, and desired vibrational frequencies over a wide range of
desired vibrational forces. The contrast is perhaps best seen in Figure 9. Figure 9
shows a plot of the amplitude/frequency space and regions in that space that can be
operationally achieved by unbalanced electrical motors and by LRVMs that represent
embodiments of the current application. Unbalanced electric motors can be
implemented to produce amplitude/frequency combinations. roughly within the cross-
hatched square region 902 within amplitude/frequency space. By contrast, LRVMs
can be designed and implemented to produce amplitude/frequency combinations
underlying curve 904. Thus, LRVMs can achieve much higher operational
frequencies and much lower operational frequencies than can be practically obtained
by unbalanced electric motors, and can produce much higher amplitudes and
vibrational forces than can be achieved by relatively low-powered unbalanced
clectrical motors used in hand-held appliances and other commonly encountered

devices and systems. Furthermore, when larger vibrational forces are needed,
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balanced electrical motors are generally impractical or infeasible, due to the
destructive forces produced within the electrical motors. In general, a single
implemented LVM or LVRM can access a much larger region of amplitude/frequency
space than currently available vibration modules, which generally operate at fixed
amplitudes and/or fixed frequencies, as further discussed below,

Figures 10-17 show a variety of different alternative implementations
of LRVMs that represent different embodiments of the current application. Figure 10
provides a schematic illustration of an LRVM similar to that discussed above with
reference to Figure 4A. Note that, in place of the end magnets 1002 and 1004,
mechanical springs may alternatively be used. These may be traditional helical
springs made.from metal or springs made from a compressible and durable material
or mechanical device that seeks to restore its initial shape when depressed or
compressed. Note that the weight and chamber may be cylindrical, in cross section,
as discussed above with reference to Figure 4A, or may have other shapes, including
rectangular or hexagonal cross-sections.

Figure 11 shows a similar implementation in which the control unit
and power supply are in‘corporated into the moving mass 1102. In this
implementation, the relative masses of the moving mass 1102 and remaining
components of the LRVM is maximized, thus maximizing the vibrational forces
produced at a given level of power consumption.

Figure 12 shows yet an alternative LRVM an implementation of the
linear-resonant vibration module to which current application is directed. In this
alternative implementation, additional coils 1202 and 1204 are incorporated in the
moving mass, and a centering magnet or coil 1206 is positioned in a fixed location on
the housing so that, when the direction of the current applied to the coils 1202 and
1204 is alternated, an oscillating rotational force is generated to cause the movable
weight to oscillate both in a plane perpendicular to the axis of the chamber as well as
linearly oscillating the direction of the chamber.

Figure 13 illustrates an embodiment in which multiple electromagnetic
coils are employed. In Figure 13, two coils 1302 and 1304 are placed in two different

positions on the housing. The first coil 1302 may be used to drive linear oscillation
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of the moving mass 1306, while the second coil may be activated in order to shorten
the length of the chamber within which the moving mass linearly oscillates,
essentially serving as a second repcllingv'magnet. In this implementation of the
LRVM, the.moving mass may linearly oscillate with at least two different amplitudes,
5 depending on whéther or not the second coil 1304 is activated to repel the moving
mass. Additionally more complex patterns of current reversal in the two coils can be
employed to produce complex multi-component vibrational modes of thc moving
mass.
When the housing is fully enclosed, air within the chamber serves to
10 dampen oscillation of the moving mass. This dampening may be minimized by
providing channels, on the sides of the moving mass, to allow air to pass from one
. side of the moving mass to the other, by channels through the moving mass, or by
providing openings in the housing to allow air to be forced from the housing and
drawn into the housing. Additionally, different fluids or liquids may be employed
1S within the chamber to change the dampening effect produced by displacement of the
fluids and gasses as the moving mass linearly oscillates.
Figure 14 illustrates an alternative LRVM an implementation of the
linear-resonant vibration module to which current application is directed in which a
plunger linearly oscillates to produce a vibration. The plunger 1402 is slideably
20 contained within a moveable-component track orthogonal to a long axis of the main
housing 1404 of the LRVM that includes the power supply, microcontroller, -and
other control components. The plunger is girdled by, or includes, a driving magnet
1406 that is attracted to, and seeks to be positioned in alignment with, a centering
magnet 1408 mounted within the housing. Applying current to one of two driving
25 coils 1412 and 1414 forces the driving magnet away from the equilibrium position
shown in Figure 14. By rapidly switching the direction of current applied to the
driving coils, the microcontroller can control the plunger to linearly oscillate in an up-
and-down fashion, as indicated by arrow 1420,
Figure 15 shows yet another LRVM an implementation of the linear-
30 resonant vibration module to which current application is directed. In this .an

implementation of the linear-resonant vibration module to which current application
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is directed, a spring-like member 1502 is clamped at one end 1504 to the housing.
Driving magnets 1506 and 1508 are fixed to the spring-like member 1502, and when
current is rapidly reversed in a coil 1510, the spring-like member 1502 is induced to
vibrate at a relatively high frequency.

5 Figure 16 shows an alternative an implementation of the linear-
resonant vibration module to which current application is directed similar to the
embodiment shown in Figure 15. In this embodiment, the spring member 1602 is
extended to provide an external massage arm 1604 that extends out from the housing
to provide a linearly oscillating massage-foot member 1606 for massaging human

10 skin or some other substrate, depending on the applicatvio'n.

Figure 17 shows.a mechanical vibration adjustment feature that can be
added to either of the embodiments shown in Figures 15 and 16. An adjustment
screw 1702 can be manipulated to alter the position of a movable spring clamp 1704
that acts as a movable clamping point for the spring-like member 1706. Moving the

15 movable spring clamp 1704 leftward, in Figure 17, shortens the length of the spring-
like member and thus tends to incrcase the resonant frequency at a particular power-
consumption level. Conversely, moving the movable spring clamp rightward, in
Figure 17, lengthens the spring-like member and decreases the vibrational frequency.

Figure 18 illustrates an enhancement of an implementation of the

20  linear-resonant vibration module to which current application is directed shown in
Figure 16. In this embodiment, the massage foot is enhanced to include clastomer
bristles 1802-1805 to transfer the linear oscillation of the massage foot to human skin
or another substrate. The elastomeric bristles, or pad or brush comprising numerous
clastomeric bristles, allow transmission of vibration to a surface even at low

25  operational powers, when a rigid or even semi-compliant massage foot would instead
simply stop moving for inability to overcome frictional forces.

As discussed above with reference to Figure 6, including a processor
or microcontroller within a linear-resonant vibration module allows for a very large
number of different processor-controlled vibration patterns and modes to be exhibited

30 by the linear-resonant vibration module. As discussed above, processor control along

with a linear-resonant-vibration-module architecture allows the processor-controlled
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device to access a much larger portion of a total amplitude/frequency space than can
be accessed by currently available unbalanced-electric-motor vibration devices. Thus,
processor-controlied linear-resonant vibration modules provide a large increase in
functionality with respect to currently available vibration modules. There is,
however, a relatively large gap in functionality between processor-controlled linear-

resonance vibration modules and currently available unbalanced-electric-motor

vibration modules that can be bridged by linear vibration modules that lack processor

or microprocessor control.

When discussing vibration modules, electric motors, and other
oscillating devices, it is common to use the phrase "Q factor," or "quality factor,” to
refer to a quality or characteristic of an oscillating device. The Q factor refers to the
level of dampening of an oscillator or, in other words, a ratio of the energy stored in
the oscillator or resonator to the energy needed to be supplied to the oscillator or
resonator during each oscillation cycle in order to maintain a constant oscillation
amplitude. Figure 19 illustrates plots of amplitude versus frequency for a high-Q and
a low-Q vibration device. The curve 1902 for a high-Q device generally has a
narrower and taller amplitude peak about a resonant frequency 1904 or, in certain
cases, several relatively tall, narrow peaks about several resonant frequencies, while a
low-Q device exhibits a much broader, but lower-amplitude amplitude-versus-
frequency curve 1906. A linear-resonant vibration module, when controlled to
vibrate at a resonant frequency, as described above, generally operates as a high-Q
device. However, when controlled by user input or programmatically to vibrate at
non-resonant frequencies, the linear-resonant vibration module may instead operate as
a low-Q device. Linear vibration modules and other types of vibration modules that
lack feedback control generally do not operate at resonant frequencies for extended
periods of time, and thus tend to be low-Q devices.

Unbalanced-electric-motor  vibration modules and even currently
available resonating motors generally operate at either a fixed amplitude or a fixed
frequency. For example, unbalanced-electric-motor vibration modules are generally
operated at high revolutions per minute ("RPM") to create any vibration, and once

operating at a given speed have a relatively fixed amplitude determined. by the
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geometry of the unbalanced weight and rotor shaft. Other types of vibration modules
that are currently available include resonating motors, such as the vibration modules
found in certain electric toothbrushes, but these resonating motors operate only at a
fixed frequency. In both cases, only a very limited portion of thc.annplitudelfrequency

5 space can be accessed by essentially fixed-amplitude .or fixed-frequency vibration
modules.

Alternative, lower-cost linear-viBration modules can be designed and
manufactured by replacing the processor or microcontroller (602 in Figure 6) of the
above-described linear-resonant vibration module with a simpler oscillator circuit

10 with additional control circuitry. The H switch (620 in Figure 6) can be controlled by
an oscillating current input rather than digital outputs from a microprocessor.
Replacing the CPU or microprocessor with an oscillator and additional simple control
circuitry produces a less functional, gencrally lower-Q, but also more economical
lincar vibration module that, although lacking the extremely broad range of vibration

15 patterns and modes available to processor or microprocessor-controlled vibration
modules, can nonetheless access a much larger portion of the amplitude/frequency
space than can be accessed by currently available fixed-amplitude or fixed-frequency
vibration modules. »

In one example implementation of an oscillator-controlled linear

20 vibration module, a variable-frequency oscillator circuit can be controlled by user
input to drive the H switch or other H-switch-like circuit to operate the lincar
vibration module at different frequencies. A user is provided an input feature that
allows the user to directly adjust the frequency of the variable oscillator and thus the.
vibrational frequency produced by the linear vibration module. The user is

25 additionally provided with an input feature to allow the user to control the current or
duty cycle used to drive the linear vibration module and to thus increase and decrease
the amplitude of vibration produced by the linear vibration module, Thus, a user can
control both the frequency of vibration and the amplitude of vibration.

Figure 20 illustrates portions of amplitude/frequency space accessible

30 1o various types of vibration modules. In Figure 20, frequency is plotted with respect

to a horizontal axis 2002 and amplitude is plotted with respect to a vertical axis 2004,

IPR2024-00568
Sony EX1035 Page 165



15

Docket No. 35099.001C1
19

The plane indexed by these axes represents the amplitude/frequency space, portions
of which can be accessed by a given type of vibration module. The above-described
unbalanced-clectric-motor vibrators are essentially constant-amplitude devices, and
can thus access some range of frequencies at a fixed amplitude, represented by line
segment 2006 in Figure 20. Different unbalanced-electric-motor vibrators may have
different fixed amplitudes, but, for a given device, the portion of amplitude/frequency
space that they can access can generally represented by‘a line segment or high-aspect-
ratio rectangle oriented orthogonally to the amplitud'el axis. The. resonant-motor
vibration devices, which each operates at a fixed frequency, can generally access a
range of amplitudes at the. fixed frequency, as represented by line segment 2008 in
Figure. 20. By contrast,. a linear vibration. module user-input-controlled variable
frequency and variable amplitude can access a two-dimensional subspace within the
amplitude/frequency space, such as the region 2010 within clliptical boundary 2012 in
Figure 20. Clearly, a linear vibration module with user-controlled variable amplitude
and variable frequency can provide a much broader range of amplitude/frequency
combinations than currently available vibration modules. A processor or
microcontroller-controlled finear-resonant vibration module, as discussed above with
reference to Figures 4A-18, can access an even larger region of amplitude/frequency
space that includes region 2010 with a subspace.

In certain low-Q linear vibration modules that lack microprocessor or

microcontroller control, for any given frequency of operation, the amplitude tends to

increase with decrcasing frequency of operation. Figure 21 illustrates the dependence
between frequency and amplitude in a low-Q linear vibration module as well as a
modified dependence that can be obtained by control circuitry. In Figure 21, solid
curve 2102 represents the dependence of amplitude on frequency for a low-Q linear
vibration module without additional control circuitry.  As the frequency decreases, the
amplitude begins to steeply and non-linearly increase. In certain applications, a
constant or relatively constant amplitude is desired over a broad range of frequencies.
A low-Q linear vibration module without microprocessor or microcontroller control
can obtain a more constant amplitude over a broader range of frequencies by

adjusting the current or duty cycle downward at lower frequencies. For example, as
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shown by dashed curve 2104 in Figure 21, the control circuitry can be implemented to
detect when user-input-controlled operational frequency of a lincar vibration module
is below a threshold frequency 2106, at which point control circuitry can lower the
driving current or duty cycle to decrease the vibrational amplitude when the linear
vibration module is operating at frequencies below the threshold frequency. Thus,
dashed curve 2104 is the sum of a lowered-current low-frequency curve and a higher-
current high-frequency curve, with the curves joined at the threshold frequency.
Alternatively, control circuitry can be implemented to continuously adjust the current
or duty cycle lower as the frequency of operation is lowered by user input in order to
even further flatten the amplitude-versus-frequency curve for the linear vibration
module. In either case, a user may override these automatic adjustments by
increasing the amplitude at lower operational frequencies via user input to an
amplitude-control user-input feature. 4

Returning 1o microprocéssor-controlled or microcontroller-controlled
linear vibration modules, it should be noted that processor or microprocessor control
allows for an essentially limitless number of different vibrational behaviors and
modes to be configured by software or firmware design, by user input, or by a
combination of software or firmware design and user input. Rather simple
enhancements can produce interesting enhanced vibrational behavior. As one
example, a microprocessor-controlled or microcontroller-controlled linear vibration
module can be programmed to drive the device simultaneously at two different
frequencies. Figures 22A-23 illustrate interesting vibrational modes produced by
driving a linear-resonant vibration module simultaneously at two different
frequencies. Figure 22A shows a vibration mode of a linear vibration module driven
at a frequency of 25 Hz. In a one-second duration of time, plotted with respect to
horizontal axis 2202, 25 cycles, each including a positive: and negative amplitude
peak, such as positive amplitude peak 2204 and negative amplitude peak 2206, occur.
At a constant 25 Hz frequency of operation, the positive peaks and ncgative peaks arc
evenly spaced. Figure 22B illustrates a.vibration mode of the linear vibration module
driven at a primary operational frequency of 25 Hz with an added modulating | Hz

operational frequency. Driving the linear vibration module by both a primary and a
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modulating: frequency produces low-frequency pulses of high-frequency vibration.
Figure 23 illustrates a different complex vibrational mode in which two driving
frequencies combine to produce a lower-frequency beat-wave form. The vibrational
mode illustrated in Figure 23 is produced by a primary driving frequency of 25 Hz, as
in Figure 22A, with a second driving frequency of 20 Hz. By varying the number,
relative amplitudes, and frequencies of two or more driving signals, a microprocessor-
controlled or microcontroller-controlled linear-resonance vibration module can be
controlled to produce any number of complex vibrational patterns and modes,

including periodic modes, modes with multiple different periods, various modulated

* vibration modes, and even fully aperiodic vibration modes that do not repeat time.

In a linear-resonant vibration module, discussed above, by maintaining
device operation at a resonant frequency, the lincar-resonant vibration module is a
relatively high-Q device, and generally operates more efficiently to produce a given
vibration amplitude than a low-Q device, such as a linear vibration module lacking
microprocessor or micro-controller control and operating at a frequency/amplitude
setting that does not correspond to a natural vibration mode of the device. There are,
in addition, many other ways to increase the energy efficiency of a linear vibration
module.

Figures 24A-25 illustrate incorporation of paramagnetic flux paths into
a linear vibration module. In free air, magnetic field lines radiate outwards in arcs
from the north pole to the south pole of a magnet, completing a magnetic circuit,
Free air can be considered to be analogous to a resistor in an electric circuit and
increases the resistance, or magnetic reluctance, of a magnetic circuit and reduces and
the flux of the magnetic field. A magnetic field seeks out the path of least resistance,
and changes direction, when necessary, to maximize flux between the two magnetic
poles. When introduced into a magnetic field, paramagnetic materials provide a
lower-resistance  path for magnetic flux, providing that they have adequate
permeability and size to avoid saturation. Paramagnetic materials of appropriate
permeability and size reduce the reluctance of a magnetic circuit and can therefore

allow a magnetic field to more-efficiently perform more work.
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Figure 24A shows a linear vibration module without paramagnetic flux
paths. On the left-hand side of Figure 24A, the magnetic field lines 2402 of the
moving magnet are shown. A significant portion of the magnetic ficld lines can be
seen to pass through air. Figure 24B shows a linear vibration module with added

5 paramagnetic flux paths. These include flux paths around the stator coils 2410-2411
as well as flux-path disks 2414-2415 at the ends of the cylindrical magnet 2416
within the linear vibration module. As can be seen by comparing Figure 24B to
Figure 24A, only tiny portions of the flux lines in Figure 24B pass through free air, in
contrast to the relatively large portions of flux lines that pass through free air in

10 Figure 24A. Thus, addition of paramagnetic flux paths to a linear vibration module in
order to decrease the portion of magnetic field lines passing through free air provides
a more efficient linear vibration module.

Figure 25 illustrates flux-path magnetic stops incorporated within a
linear vibration module to which the current application is directed. During operation

15 of the linear vibration module, and without the influence of any external force on the
piston, the mid-plane of the shuttle magnet 2502 oscillates about the fixed mid-planc
of the centering magnet 2504. When the device encounters a resisting normal force
on the end of the piston, the shuttle magnet biases into the motor and oscillates about
a datum offset from the fixed mid-plane of the centering magnet. When the resisting

20 force is greater than the electromagnetic force generated by the motor, the piston
assembly continues to be driven into the bore until the flux disc 2506 is in line with
the return lip 2508 of the flux path. [n this position, the air gap. of the magnetic
circuit is reduced due to the proximity of the flux disc to the return lip. Maximum

magnetic flux flow is achieved between these two components in a radial direction.

N
n

Additional external axial force is required to force the piston assembly to move
beyond this limit, effectively producing a magnetic stop. This effect also prevents the
piston from being ejected from the motor at high power and low frequency settings at
which the piston carries significant momentum.

Although the present invention has been described in terms of
30  particular embodiments, it is not intended that the invention be limited to these

embodiments. Modifications will be apparent to those skilled in the art. For
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example, as discussed above, LRVMs can be designed to produce desired vibrational
amplitudes and frequencies over a wide region of amplitude/frequency space by
varying various different design parameters and characteristics, including the
amplitude of a moving mass that linearly oscillates within the LRVM, altering the
dimensions of the LRVM and internal components of the LRVM, altering the weight
of the moving mass and other components of the LRVM, changing the ratio of the
moving mass to the ratio of the remaining components of the LRVM, increasing or
decreasing the number of turns in the coil or coils used to drive lincar oscillation,
increasing or decreasing the current supply to the coils, altering the dampening
produced by displacement of fluid or gas by the moving mass within the LRVM as
well as by various additional frictional forces, altering the strength of the end-cap
magnets ‘or mechanical springs used to facilitate reversal. of direction of the moving
mass, and by changing any of various additional parameters and characteristics. Any
of various different microprocessors and other microcontrollers can be used in
alternative embodiments of the LRVM, as well as different power supplies, current-
switching devices, and other components. The control program exccuted by the
LRVM can be implemented in many different ways by varying any of many different
design parameters, including programming language, control structures, data
structures, modular organization, and other such design parameters. The components
of the LRVM, including the housing, moving mass, fixed magnets, and
electromagnets, can be fashioned from many different types of materials, from
polymers and plastics to metals and alloys in various composite materials. LRVMs
may contain one, two, or more electromagnets and/or permanent magnets in order to
produce linear oscillation of a moving mass or spring-like mass, and various different
control programs can be implemented to produce many different types of single-
component and multi-component vibrational modes, some of which may regularly or
crratically change, over time, to produce a wide variety of different types of
vibrational characteristics. An additional housing made from a material with a
relatively large magnetic permeability can be added to various embodiments of the
current application (o concentrate and increase the linear magnetic forces produced by

the various coils.
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The foregoing description, for purposes of explanation, used specific
nomenclature to provide a thorough understanding of the invention. However, it
will be apparent to one skilled in the art that the specific details are not required in
order to practice the invention. The foregoing descriptions of specific embodiments
of the present invention are presented for purpose of illustration and description.
They are not intended to be exhaustive or to limit the invention to the precise forms
disclosed. Many modifications and variations are possible in view of the above
teachings. The embodiments are shown and described in order to best explain the
principles of the invention and its practical applications, to thereby enable others
skilled in the art to best utilize the invention and various embodiments with various
modifications as are suited to the particular use contemplated. It is intended that the

scope of the invention be defined by the following claims and their equivalents:
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CLAIMS
i A linear vibration module comprising;
a housing;
5 a moveable component;

a power supply;
user-input features;
a driving component that drives the moveable component in cach of two opposite
directions within the housing; and A
10 a control component that controls supply of power from the power supply to the
driving component to cause the moveable component to oscillate at a frequency and an

amplitude specified by user input received from the user-input features.

2. The linear vibration module of claim 1 wherein the control component is one of:
1S an variable oscillator circuit with additional control circuitry; and
a control component that includes
a Microprocessor,
a control program, stored in an electronic memory within, or separate from, the
microprocessor, the control program executed by the microprocessor to control supply of
20 power from the power supply to the driving component to cause the moveable component to
oscillate at a frequency and an amplitude specified by user input received from the user-input

features.

3. The linear vibration module of claim 1 wherein the control component receives output
25 signals from sensors within the linear vibration module during operation of the lincar
vibration module and adjusts one or more operational control outputs of the control

component according to the received output signals from the sensors.

4. The linear vibration module of claiin | wherein the control component adjusts the one
30 or more operational control outputs of the control component according to the received output

signals from the sensors in order that subsequent operation of the linear vibration module
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produces desired outputs from the one or more sensors corresponding to one or more

operational control parameters.

5. The linear vibration module of claim 4

wherein the one or more operational control parameters is a strength of vibration
produced by the Iinearvoscillation of the moveable component; and

wherein the one ‘or moré operational control outputs is a frequency at which the
control component drives the moveable component to linearly osciilate, the control
component dynamically adjusti‘ng the power supplied to fhe driving component to produce
lincar oscillation of the movable component at a resonant frequency for the linear vibration

module.

6. The linear vibration module of claim 4 .
wherein the one or more operational control parameters include both a strength of
vibration produced by the linear oscillation of the moveable component and a current
operational mode; and
wherein the one or more operational control outputs is a control output that
determines a current supplied by the power subply to the driving component and a frequency

at which the control component drives the moveable component to linearly oscillate.

7. The linear vibration module of claim | wherein the driving component comprises one
or more electromagnetic coils that generate magnetic fields parallel to the directions in which

the moveable component is driven by the driving component.

8. The linear vibration module of claim 1

wherein the housing is a linear tube, capped at both ‘ends by movable-component-
repelling components selected from one of mechanical springs and magnets;

wherein the movable component is a magnet shaped to slide within the linear tube;
and

wherein the driving component is an electromagnetic coil.

IPR2024-00568
Sony EX1035 Page 173



20

25

30

Docket No. 35099.001C)
27

9. The linear vibration module of claim 1

wherein the housing is a lincar tube, capped at both ends by movable-component-
repelling components; and

wherein the moveable component includes an electromagnetic-coil driving component

and microproccessor.

10.  The linear vibration module of claim | further including rotational driving
components that induce totational motion of the. movable component in addition to

translational motion induced by the driving component.

1. The linear vibration module of claim | wherein the linear vibration module further
includes two or more driving components, each, when activated, driving the moveable
component to linearly oscillate with an amplitude particular to the activated driving

component.

12. The linear vibration module of claim 1

wherein housing includes a power supply, the microprocessor, and a moveable-
component track orthogonal to a long axis of the housing;

wherein the moveable component is a plunger that moves a first direction and a
sccond direction opposite from the first direction within the moveable-component-track; and

wherein the driving component comprising two clectrom‘agnetic‘ driving coils and a

centering magnet.

13, The linear vibration module of claim |
wherein the moveable component is a clamped mechanical arm to which two magnets
are attached; and

wherein the driving component comprising an electromagnetic coil that, when

~ opposite currents are applied at a particular frequency to the electromagnetic coil, causes the

mechanical arm to vibrate.
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14.  The linear vibration module of claim 1 further including flux paths comprising a
paramagnetic material that is shaped and positioned to reduce the reluctance of one or more

magnetic circuits within the linear vibration module.

15.  The linear vibration module of claim | wherein the control component drives
simultaneous oscillation of the moveable component at two or more frequencies to gencrate

complex vibration modes.

16.  The linear vibration module of claim 15 wherein the complex vibration modes
include:

a primary oscillation frequency modulated by a modulating oscillation frequency;

a beat frequency; and

an aperiodic oscillation waveform.

I7.  The lincar vibration module of claim | wherein the control component controls supply
of power from the power supply to the driving component to cause the moveable component
to oscillate at a frequency and an amplitude that are independently specified by user input

received from the user-input features.

18.  The linear vibration module of claim | further including elastomeric bristles used to

transfer vibration from the linear vibration module to a surface.
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ABSTRACT OF THE DISCLOSURE

The current application is directed to various types of linear vibrational
modules, including linear-resonant vibration modules, that can be incorporated in a wide
variety of appliances,. devices, and systems to provide. vibrational forces. The vibrational
forces are produced by linear oscillation of a weight or member, in turn produced by rapidly
alternating the polarity of ‘one or ‘more ‘d“riVing_ electromagnets. Feedback control-is used to
maintain the vibrational frequency of linear-resonant vibration imodule at or near the resonant

»

frequency for the linear-resonant vibration module. Both linear vibration modules-and linear-

_ resonant vibration modules can be designed to produce ‘vibrational amplitude/frequency

combinations throughout a large region of amplitude/frequency space.

IPR2024-00568
Sony EX1035 Page 176



	34395_13345607_11-16-2022_SOL.NTC.SUIT
	34395_13345607_09-24-2014_ISSUE.NTF
	34395_13345607_09-12-2014_IFEE
	34395_13345607_09-12-2014_WFEE
	34395_13345607_09-12-2014_N417
	34395_13345607_06-12-2014_NOA
	34395_13345607_06-12-2014_1449
	34395_13345607_06-12-2014_IIFW
	34395_13345607_06-12-2014_SRNT
	34395_13345607_06-12-2014_SRFW
	34395_13345607_06-12-2014_1449
	34395_13345607_05-19-2014_A...
	34395_13345607_05-19-2014_CLM
	34395_13345607_05-19-2014_REM
	34395_13345607_05-19-2014_WFEE
	34395_13345607_05-19-2014_N417
	34395_13345607_05-19-2014_TRAN.LET
	34395_13345607_05-19-2014_WFEE
	34395_13345607_04-04-2014_IDS
	34395_13345607_04-04-2014_WFEE
	34395_13345607_04-04-2014_N417
	34395_13345607_02-13-2014_OA.POSTCARD
	34395_13345607_02-11-2014_IDS
	34395_13345607_02-11-2014_N417
	34395_13345607_02-05-2014_CTNF
	34395_13345607_02-05-2014_892
	34395_13345607_02-05-2014_SRFW
	34395_13345607_02-05-2014_BIB
	34395_13345607_02-05-2014_1449
	34395_13345607_02-05-2014_FWCLM
	34395_13345607_11-18-2013_IDS
	34395_13345607_11-18-2013_FOR
	34395_13345607_11-18-2013_N417
	34395_13345607_05-31-2012_NTC.PUB
	34395_13345607_02-24-2012_APP.FILE.REC
	34395_13345607_02-21-2012_CFILE
	34395_13345607_02-21-2012_N417
	34395_13345607_02-17-2012_WFEE
	34395_13345607_02-17-2012_APP.FILE.REC
	34395_13345607_02-10-2012_WFEE
	34395_13345607_02-10-2012_APP.FILE.REC
	34395_13345607_02-02-2012_OATH
	34395_13345607_02-02-2012_WFEE
	34395_13345607_02-02-2012_N417
	34395_13345607_01-25-2012_WFEE
	34395_13345607_01-25-2012_APP.FILE.REC
	34395_13345607_01-25-2012_NTC.MISS.PRT
	34395_13345607_01-06-2012_TRNA
	34395_13345607_01-06-2012_DRW
	34395_13345607_01-06-2012_N417
	34395_13345607_01-06-2012_SPEC
	34395_13345607_01-06-2012_CLM
	34395_13345607_01-06-2012_ABST



